
• 

• 

Expedited Response 
Action Proposal for 
200 West Area Carbon 
Tetrachloride Plume 

Date Published 

June 1991 

�, United States 
W Department of Energy 

· P.O. Box 550 
Richland, Washington 99352 

Approved for Public Release 

001457 

DOE/RL-91-32 

Draft A 

UC-630 



• 

• 

)IN\118 U31 

1' ll\1N0ilN31Nl 

39\fd SlHl 



DOE/RL-91-32 
Draft A 

CONTENTS 

1.0 INTRODUCTION . . . . . . . .  . 
1.1 PURPOSE ANO CONTENTS . .  
1.2 GENERAL SELECTION PROCESS 
1.3 ERA BACKGROUND . . . . . . . .  . 
1.4 NATIONAL ENVIRONMENTAL POLICY ACT . 

2.0 SITE EVALUATION . . . . . . .  . 
2.1 INTRODUCTION . . . . . .  . 
2.2 WASTE DISPOSAL . . . . .  . 
2.3 CHARACTERISTICS OF THE SITE 
2.4 EXTENT OF CONTAMINATION . .  
2.5 CONCEPTUAL MODELS . . . . .  

3.0 IDENTIFICATION AND SCREENING OF REMEDIAL ALTERNATIVES 
3.1 NO ACTION . . . . . . . . . .  . 
3.2 INSTITUTIONAL CONTROLS . . .  . 
3.3 SOURCE CONTROL . . . . . . .  . 

3.3.1 Containment . . . . .  . 
3.3.2 Collection Technologies 
3.3.3 Treatment . . . . . .  . 

3.4 RETAINED REMEDIAL ALTERNATIVES 

4.0 REMEDIAL ALTERNATIVE DESCRIPTION - SOIL VAPOR EXTRACTION 
AND TREATMENT . . . . . . . . . . . . . 
4.1 SOIL VAPOR EXTRACTION SYSTEMS . .  . 

4.1.1 Soil Vapor Extraction Theory 
4.1.2 Vapor Extraction Process 
4.1.3 Design Options . .  . 

4.2 TREATMENT PROCESSES . . .  . 
4.2.1 Condensation/Recycle 
4.2.2 Carbon Adsorption . 
4.2.3 Catalytic Oxidation 
4.2.4 Incineration . . . .  
4.2.5 No Treatment . . . . . . . . . . . 

4.3 SOIL VAPOR EXTRACTION AND TREATMENT PILOT TEST 
4.3.1 Test System Design . . . . .  

5.0 ENGINEERING EVALUATION AND COST ANALYSIS . . . . .  . 
5 .1 SCREENING FACTOR EVALUATION . . . . . . . . .  . 

5 . 1 . 1 ARARs . . . . . . . . . . . . . . . . . . . . 
5.1.2 Protection of Public Health and the Environment 

5.2 SELECTION CRITERIA EVALUATION . 
5.2.1 Effectiveness . . . .  . 
5.2.2 Implementability . . .  . 
5.2.3 Cost . . . . . . . . .  . 

5.3 PREFERRED REMEDIAL ALTERNATIVE 

6.0 IMPLEMENTATION . . . . . . . . . .  . 
6.1 DESIGN AND CONSTRUCTION . . .  . 
6.2 OPERATION AND MAINTENANCE . .  . 
6.3 ADDITIONAL SITE CHARACTERIZATION 

; ; ; 

1 
1 
1 
1 
3 

5 
5 
5 
5 
8 
9 

11 
11 
11 
13 
14 
14 
16 
17 

19 
19 
19 
20 
20 
22 
22 
22 
22 
23 
23 
23 
24 

27 
27 
28 
29 
32 
32 
35 
39 
43 

45 
45 
45 
47 



7.0 

DOE/RL-91-32 
Draft A 

CONTENTS (cont) 

6.4 PROJECT ASSESSMENT AND REPORTS 
6.5 PHASE II EXPANSION 

REFERENCES . . . . . . . 

FIGURES 

1 

2 

3 

Map of the Hanford Site, Washington 
Site Map of the 200 West Area 
Implementation Schedule . . . . .  . 

TABLES 

1 

2 

3 

4 

Identification of Contaminated Soil Remediation Alternatives Evaluation of Remedial Technologies for EE/CA Screening Factors . . . . . . . . . . . . . . . . . . . . . Summary of Environmental Regulations Applicable to the 200 West Area Carbon Tetrachloride ERA . . . . .  Regulations and Procedures to be Applied in the 200 West Area ERA . . . . . . . . . . . . . . . 

iv 

47 
47 

49 

2 

6 
46 

12 

27 

29 

30 



-

1.1 PURPOSE AND CONTENTS 

DOE/RL-91-32 
Draft A 

1.0 INTRODUCTION 

This report contains the proposal for an expedited response action (ERA) 
for the remediation of carbon tetrachloride contamination in the unsaturated 
soils beneath the Hanford 200 West Area (Figure 1). This report is intended 
to provide the U.S. Environmental Protection Agency (EPA) and the Washington 
Department of Ecology (Ecology) with information to assess the need for, and 
to select an ERA to reduce the mobility, toxicity, and/or volume of the carbon 
tetrachloride in the unsaturated soils as an early action. 

The principal objective of this report is to provide documentation of 
the evaluation of ERA alternatives for reducing the mobility, toxicity, and/or 
volume of carbon tetrachloride from the unsaturated soils beneath the 200 West 
Area carbon tetrachloride disposal sites. The evaluation is based on the 
conceptual model that carbon tetrachloride resides in the unsaturated soil in 
liquid and/or vapor form and is continuing to migrate to the ground water 
(Chapter 2.0). Information on the origin, nature and extent of carbon tetra
chloride (and co-contaminants), and other site characteristics used as a basis 
for evaluating remedial alternatives is also presented in Chapter 2.0. 

This proposal does not address remediation of carbon tetrachloride in 
the ground water underlying the 200 West Area; nor is the radioactive waste 
mixed with the carbon tetrachloride contaminants in the disposal site the 
subject of this ERA. 

1.2 GENERAL SELECTION PROCESS 

Selection of the preferred method to perform the ERA follows the general 
sequence specified in 40 CFR 300.430(e) and as required by EPA, with concur
rence by Ecology (December 20 letter, see Appendix A). Potential remedial 
alternatives are identified as a preliminary screening (Chapter 3.0), then a 
more detailed examination is conducted of applicable technologies retained 
after the screening (Chapter 4.0). Preferred technology(ies) are then 
selected as part of the formal engineering evaluation/cost analysis (EE/CA) 
(Chapter 5.0). The EE/CA is a rapid, focused, feasibility study, which uses 
specific screening factors and selection criteria to assess the feasibility, 
appropriateness, and costs of available technologies for the removal of the 
carbon tetrachloride. 

1.3 ERA BACKGROUND 

On December 20, 1990, the EPA and Ecology requested the U.S. Department 
of Energy, Richland Operations (DOE-RL) to assess contamination and evaluate 
alternatives for an ERA for carbon tetrachloride contamination, located in the 
unsaturated soils beneath certain disposal sites in the 200 West Area of the 
Hanford Site. The request was made based on concerns the carbon tetrachloride 
residing in the soils is continuing to spread to the ground water. 

1 
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Figure 1. Map of the Hanford Site, Washington. 
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An ERA, also known as an interim response action, is a prov1s1on 
included in the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) of 1980 as amended that allows for expedited responses 
to be taken at waste sites where early remediation will abate potential 
threats or prevent significant increased degradation that might occur if 
action were delayed until completion of the remedial investigation/feasibility 
study (RI/FS) and the record of decision (ROD). The ERA is implemented 
according to the requirements outlined in the Hanford Federal Facility 
Agreement and Consent Order (Tri-Party Agreement) (Ecology et al. 1989, Part 
3, Article XIII, Section 38), and in accordance with 40 CFR 300, Subpart E. 

The ERA activities described herein are conducted in support of, and 
before completion of, the CERCLA RI/FS of the 
200-ZP-l and 200-ZP-2 operable units, where the carbon tetrachloride disposal 
sites are located. The RI/FS work plans for these operable units will not be 
completed until 1992 and plans for cleanup of the operable units are not 
anticipated to be completed before 1997. Implement of this ERA does not 
represent a final solution to the carbon tetrachloride problem, but it may 
make that final solution attainable in the cleanup of the operable units. 

This ERA proposal will be submitted to the EPA, Ecology, and the public 
for review. The EPA, as the lead regulatory agency, will review the proposal 
and issue an Action Memorandum, which directs what action to take regarding 
the carbon tetrachloride contamination problem. 

1.4 NATIONAL ENVIRONMENTAL POLICY ACT 

This proposal has been prepared in compliance with guidance set forth by 
the DOE Headquarters (DOE-HQ) to comply with the National Environmental Policy 
Act (NEPA) of 1969, and the regulations of the Council on Environmental 
Quality, 40 CFR 1500-1508. An environmental assessment (EA) has been 
incorporated into to this proposal, and provides information such that a 
decision can be made by DOE-HQ on whether a Finding of No Significant Impact 
(FONSI) should be issued for the proposed action, or an environmental impact 
statement (EIS) should be prepared. The potential environmental impacts of 
the removal and treatment of carbon tetrachloride, and alternatives to the 
action have been evaluated in Sections 5.1 and 5.2 of this proposal, and are 
clearly insignificant. Other modifications have been made to the ERA proposal 
format to comply with the NEPA, and this proposal, as a NEPA document, will be 
subject to the NEPA review and approval process. 

The proposed action is not a major federal action significantly 
affecting the quality of the human environment, nor does the proposed action 
address the final disposition of the 200 West Area or the Hanford Site. The 
final disposition of the Hanford Site will be addressed by the Hanford Site 
Remedial Action Environmental Impact Statement, which is currently under 
preparation. 

3 
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2.0 SITE EVALUATION 

2.1 INTRODUCTION 

This section sunvnarizes the information about the site operations, site 
characteristics, the extent of contamination, and conceptual models of the 
behavior and distribution of contaminants in the subsurface. A detailed 
discussion is provided in Appendix B. 

The carbon tetrachloride disposal sites are located in the 200 West Area 
where chemical processing plants have been operating since 1944. The 200 West 
Area is approximately 11 km east of the western boundary of the Hanford Site 
and approximately 8 km south of the Columbia River (see Figure 1). 

2.2 WASTE DISPOSAL 

The carbon tetrachloride disposal sites include the 216-Z-lA Tile Field, 
216-Z-9 Trench, and 216-Z-18 Crib (Figure 2). These facilities received 
liquid waste from the Z Plant facility operations. The 216-Z-lA Tile Field 
received overflow liquid waste between 1949 and 1959. From 1964 to 1969, 
aqueous and organic waste from the Plutonium Reclamation Facility (PRF) were 
disposed of in the 216-Z-lA Tile Field. The 216-Z-9 Trench operated from 1955 
to 1962 to receive all solvent and aqueous waste from the RECUPLEX facility. 
The 216-Z-18 Crib operated from 1969 to 1973 and received aqueous and organic 
wastes from PRF. Details of the waste disposal activities are discussed in 
Appendix B. 

It is estimated that 363,000 to 580,000 L of carbon tetrachloride were 
discharged to the soil column at the carbon tetrachloride disposal sites 
between 1955 and 1973. From 83,000 to 300,000 L of carbon tetrachloride are 
estimated to have been discharged to 216-Z-9, 170,000 L are estimated to have 
been discharged to 216-Z-lA, and 110,000 Lare estimated to have been dis
charged to 216-A-18. Details of these estimations are provided in Appendix B. 

2.3 CHARACTERISTICS OF THE SITE 

The topography of the Hanford Site is relatively flat with elevations 
ranging from 120 m above mean sea level along the Columbia River to >l,000 m 
at Rattlesnake Mountain. The 200 West Area is also relatively flat and has 
elevations ranging from 200 to 225 m above mean sea level. 

The climate at the Hanford Site includes sunvners which are warm and dry 
and winters which are cool with occasional precipitation. The mean annual 
precipitation at the Hanford Meteorology Station (adjacent to the 200 West 
Area) is 16 cm. The average wind direction is from the west northwest with an 
average wind speed of 4.8 km/h. 

5 
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Figure 2. Site Map of the 200 West Area. 
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The natural vegetation of the 200 West Area consists of a sparse 
covering of desert shrubs and drought-resistant grasses. State and federal 
endangered and threatened species are known to visit the Hanford Site or live 
along the Columbia River and in Benton County. No plant or animal species 
registered as rare, threatened or endangered are known to depend on the 
habitats in the irTVnediate vicinity of the carbon tetrachloride disposal sites. 

Cultural resources at the Hanford Site consist of Native American 
archeological sites. These sites are located along the Columbia River and 
near Gable Mountain. No archeological sites have been found in the 200 West 
Area. 

The Hanford Site is drained by the Columbia and Yakima rivers. No 
natural surface drainage channels exist within the 200 West Area. Existing 
surface water features at the 200 West Area are the 216-Z-21 seepage basin and 
200 West powerhouse ponds. 

The geology of the 200 West Area consist primarily of basalts overlain 
by fluvial and glaciofluvial sediments. The sediments are, from oldest to 
youngest: 

Ringold Formation - a series of alluvial sands and gravels, and overbank 
and lacustrine deposits of late Miocene to Pliocene age. 

Plio-Pleistocene unit - basaltic detritus and a carbonate-rich 
paleosol - often referred to as the caliche layer. 

Early Palouse Soil - eolian silt and fine-grained sand. 

Hanford formation - glaciofluvial gravels, sands, and silts deposited by 
middle to late Pleistocene cataclysmic flood waters. 

Local structural features in the vicinity of the 200 West Area include 
the Cold Creek syncline and the Gable Butte-Gable Mountain extension of the 
Umtanum Ridge anticline. The 200 West Area is located on the northern flank 
of the Cold Creek syncline which dips at about 5 degrees ta the south. No 
faults have been identified beneath the 200 West Area. 

The uppermost aquifer in the 200 West Area is unconfined and located 
within the Ringold Formation. The depth to the water table ranges from 58 ta 
82 m. Beneath the carbon tetrachloride disposal sites, the depth to ground 
water ranges from 60 to 66 m. The saturated thickness of the uppermost 
aquifer ranges from 67 m to 113 m. Ground water velocities are estimated ta 
range from <0.1 to about 47 m/d. Ground water flow directions are generally 
radial outward from the southwest portion of the 200 West Area primarily 
because of the continuing influence of the residual ground water mound 
underlying the deco11111issioned 216-U Pond. Recharge to the aquifer is 
primarily artificial recharge from waste disposal activities. The ground 
water in the 200 West Area is only used for monitoring; drinking, emergency 
and process water come from the Columbia River. 

The vadose zone consists of sediments of the Ringold Formation, Plio
Pleistocene unit, early Palouse soil and Hanford formation. The vadose zone 
ranges in thickness from 58 to 82 m. Within the vadose zone, the Plio-

7 



DOE/Rl-91-32 
Draft A 

Pleistocene unit (caliche layer) is less permeable than the other units which 
may result in slower travel times through this unit or perched ground water or 
vapor. The vapor extraction tests indicate that the air permeability of the 
Hanford formation is 2 x 10·8 to 5.6 x 10·8 cm2 • 

2.4 EXTENT OF CONTAMINATION 

Carbon tetrachloride has been identified in downhole and wellhead vapor 
sampling in the vicinity of the disposal sites. Carbon tetrachloride vapor 
has been detected at depths ranging from 24 to 63 m below ground surface. 

During the soil vapor characterization tests, carbon tetrachloride vapor 
was detected at depths of 35 to 42 m below the ground surface in the 216-Z-lA 
Tile Field. During the long term vapor extraction test, conc!ntrations of up 
to 915 p/m vol were observed with a flow rate of 8.5 to 8.8 m /min and a well 
vacuum of 89 to 102 cm water gage. During these tests, it is estimated that 
136 kg of carbon tetrachloride were removed from the system over an 80-h 
period. These tests also indicate that carbon tetrachloride vapor has 
migrated laterally at least 24 m outside the tile field. During these tests, 
vapor samples were collected and analyzed for volatile organic compounds 
(VOC). Chloroform was detected, in trace amounts, 2-butanone was also 
detected at concentrations up· to 148 p/m vol, but this may be a reflection of 
the analytical method. No other volatile organics were detected in the 
216-Z-lA Tile Field and other volatile organics have not been analyzed for at 
216-Z-9 Trench and 216-Z-18 Crib . .  

Plutonium and americium have been detected in the soils at the 216-Z-lA 
Tile Field and radon was detected in the vapors at the tile field. Plutonium 
and americium were also present in the soil at 216-Z-9 Trench (prior to 
excavation). The 216-Z-18 Crib has not been sampled for radionuclides, 
although based on the disposal history, it is likely that radionuclides are 
present. 

Carbon tetrachloride has also been detected in the 200 West Area away 
from the disposal sites. During drilling, carbon tetrachloride vapor has been 
detected in borings both above and below the Plio-Pleistocene unit. Soil 
samples from these wells also indicate the presence of carbon tetrachloride in 
the vadose zone north and west of the disposal sites. Other volatile organic 
compounds have also been found in these soils as discussed in Appendix B. 

Ground water in the 200 West Area is contaminated with carbon 
tetrachloride. Concentrations of up to 7,340 p/b have been observed. The 
carbon tetrachloride plume appears to be emanating from the area of the 
disposal sites and extends primarily to the north. Carbon tetrachloride has 
been detected at the water table and up to depths of 116 m. It is estimated 
that the ground water plume (as defined by the 5 p/b contour) covers an area 
of 11 km2 and contains only a small percentage of the carbon tetrachloride 
thought to have been disposed of in the three disposal sites. Other 
contaminants that have been detected in the ground water are discussed in 
Appendix B. 
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There are three basic conceptual models to describe the observed 
contamination in the ground water and vadose zone. The first conceptual model 
is that a significant amount of the carbon tetrachloride disposed to the 
ground in the 200 West Area is still present within the vadose zone. In this 
model, carbon tetrachloride vapor moves downward and laterally away from the 
disposal sites, providing a continuous source of contamination to the ground 
water. 

The second conceptual model is that most of the carbon tetrachloride 
discharged as a dense nonaqueous phase liquid (ONAPL) has reached the 
uppermost aquifer in a liquid phase. The DNAPL has settled in the aquifer and 
provides a continuous source of contamination. 

In both models, aqueous phases containing dissolved carbon tetra
chloride migrate to and contaminate the ground water. Carbon tetrachloride 
vapors in the unsaturated zone, which equilibrate with perched water and/or 
waste water from other sources, may then be transported to the water table in 
dissolved form. The discharges of aqueous phase containing dissolved carbon 
tetrachloride may also have reached and contaminated the ground water. 

The observed distribution of carbon tetrachloride in the subsurface 
suggests a combination of both models. These models are discussed in more 
detail in Appendix B. 

9 
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3.0 IDENTIFICATION AND SCREENING OF REMEDIAL ALTERNATIVES 

Preliminary screening of remedial alternatives are guided by whether 
each alternative will provide overall public health and/or environmental 
protection and will meet regulatory or policy requirements. Preliminary 
screening also eliminates conceptual and emerging technologies that require 
further development and presently do not have a proven record for the 
application under consideration. Engineering judgement is used in this 
evaluation. Two of the major considerations in the evaluation are: 1) the 
large volume of soils contaminated by the carbon tetrachloride, and 2) the 
presence of carbon tetrachloride in radiologically contaminated soils. The 
general response actions considered for the ERA (Table 1) are: 

• No Action 

• Institutional Controls 

• Source Control. 

3.1 NO ACTION 

The no-action alternative would slightly reduce the organic wastes due 
to natural biodegradation and by limited loss of carbon tetrachloride through 
volatilization to the atmosphere. The no-action alternative is not acceptable 
because it would not quickly mitigate the releases of hazardous substances 
that are the subject of this proposal. Failure to prevent or limit the 
continuing migration of carbon tetrachloride would not meet the ERA objective 
and would violate the intent and specific requirements of RCRA, CERCLA, the 
Tri-Party Agreement, and the Agreement in Principle between the DOE, EPA, and 
the Ecology dated October 18, 1990 (Hagood and Rohay 1991, Appendix A). 

3.2 INSTITUTIONAL CONTROLS 

This alternative would include preventing or limiting access to the 
contaminated soil areas and contaminated ground water. In addition, other 
institutional controls to be considered include cessation of any disposal of 
aqueous effluent to the soils in the vicinity of the carbon tetrachloride 
contamination and remediation of existing wells. 

Limiting access to contaminated soils and ground water would protect 
public health by limiting access to the areas affected by the hazardous 
substance release. This approach would allow continuing carbon tetrachloride 
migration, resulting in expansion of the soil and ground water contamination. 

11 
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Table 1. Identification of Contaminated Soil Remediation Alternatives. 

Remedial action objectives General response action 

Hunan health: No action/institutional actions: 

Prevent direct contact and ingestion No action 
of soil, vapor, or4ground_�ater 
resulting in• 10 to 10 excess Access restrictions 
cancer risk fr0111 carbon tetrachloride 

Environnental protection: 

Prevent migration of contaminants 
that would result in ground water 
contamination in excess of 5 p/b 
carbon tetrachloride. 

Source control: 

Contairnient actions 
- Contairnient 

Excavation/treatment actions: 
Excavation/treatment/disposal 
- In situ treatment 
- Excavation and disposal 

Remedial technology type 

No action/institutional options: 

fencing 

Deed restrictions 

Seal well amuli 

Drilling constraints 

Cease effluent disposal to 
ground in vicinity of source 

Contairnient technologies: 

Barriers 

Well remediation 

Collection technologies: 
Excavation 

Extraction 
- Liquid extraction 

- Vapor extraction 

Treatment technologies: 

Biological treatment 
Physical treatment 

Extracted vapor treatment: 
- Physical treatment 

- Ther11111l treatment 

- Chemical treatment 

- No treatment 

Process options 

Ground freezing, slurry wall 

Seal well alYlUli 

Soil excavation 

Soil wash/flush, product 
extraction 
Extraction wells, injection 
wells 

Cultured microorganisms 
Stabilization, solidification, 
vitrification 

Carbon adsorption, 
condensation/recycle 

Incineration 

Catalytic oxidation 

Vent to atmosphere 
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Drilling and well completion through soils in both the unsaturated and 
saturated zones may cause further contamination of the ground water. Carbon 
tetrachloride in either liquid or vapor form could potentially migrate along 
the well/formation interface due to its density. Drilling could be 
prohibited, limited, or restricted. These actions would compete with the need 
to acquire site characterization information through drilling and testing and 
the emplacement of any injection/extraction wells in support of soil vapor 
extraction. 

Drilling and well completion through contaminated soils is also a health 
and safety concern, as onsite workers may be exposed to carbon tetrachloride 
vapors and radiological contamination. Prohibiting· drilling for this reason 
competes with the need to acquire data and implement certain cleanup 
activities. In addition, safety concerns for onsite workers can be mitigated 
with proper safety equipment and practices. 

Discharges of aqueous waste water to the soil column, where carbon 
tetrachloride (or other contaminants) reside, could potentially contribute to 
the further migration of the contaminant. Current information is inadequate 
to assess this possibility. 

Existing wells in the vicinity of the carbon tetrachloride contamination 
may be poorly sealed, potentially allowing migration of liquid or vapor carbon 
tetrachloride to deeper strata and ground water. Well remediation could 
prevent further or future spread of the carbon tetrachloride by sealing and/or 
resealing certain wells. Further evaluation would be necessary to assess this 
potential problem. 

Preventing access to contaminated soils or ground water would protect 
public health by limiting access to areas affected by hazardous substances. 
This approach does not meet the immediate ERA objectives of reducing the 
mobility, toxicity, and/or volume of the existing carbon tetrachloride. These 
actions are rejected from further consideration in the EE/CA. In addition, 
current information is inadequate to assess whether drilling and well 
completion practices, discharges to the soil column, and existing wells would 
cause further migration of carbon tetrachloride contamination. These actions 
are not considered further in the EE/CA, but should be further evaluated as 
part of future site characterization activities (see Section 6.3). 

3.3 SOURCE CONTROL 

Source control could involve many different types of containment, 
collection, or treatment. 'Source' is defined for the purposes of this study 
as the soil mass containing carbon tetrachloride between the ground surface 
and the water table. The source zone contaminant(s) can migrate outward and 
downward to contaminate additional soil and ground water. 

It may be helpful to keep in mind the physical dimensions of the source 
zone. The volume of soil with relatively high carbon tetrachloride 
concentration has horizontal dimensions of at least 1 km by 2 km and a minimum 
depth of 58 m to ground water. The actual distribution of carbon 
tetrachloride throughout this volume of soil is not fully known. The extent 
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of contamination may be much larger. The following sections provide brief 
descriptions of technologies considered for containment, collection, and f 
treatment. 

3.3.1 Containment 

For the purpose of comparative evaluation of alternatives, the 
containment barriers are assumed to be installed at a distance of 
approximately 500 m from the perimeter of the group of three release sites. 
This would result in an oval containment zone about 1.5 km long and 1.0 km 
wide. 

3.3.1.1 Ground Freezing. Ground freezing could be used to build vapor 
barriers (vertical ice walls) around the source zone. Circulation of liquid 
nitrogen or other coolant in boreholes, while injecting water into the cooled 
zones, would produce ice walls and reduce or eliminate vapor migration; 
however, this process would not remove, destroy, or permanently stabilize the 
contaminant(s) and would be expensive to install and maintain. This technique 
has not been demonstrated to provide acceptable long-term containment. Upon 
cessation of maintenance, the ice would melt and may contribute to further 
contamination of ground water. These reasons support a determination that 
this alternative is not applicable to the 200 West Area. 

3.3.1.2 Slurry Trench/Wall. A slurry wall could also provide a vapor barrier 
to prevent lateral movement of vapor in the vadose zone. Extension of the 
trench down to the underlying basalt could also halt migration of contaminated 
ground water. However, trench collapse is likely at the extreme depths 
required. Massive quantities of bentonite and costly additives would be 
needed to construct such a wall around the source zone. This alternative 
would not remove or destroy trapped contaminants, and the degree of 
containment achieved would be questionable and difficult to verify. These 
factors support a decision that this alternative is not applicable to the 
200 West Area. 

3.3.2 Collection Technologies 

The collection technologies considered include excavation and extraction 
processes. The approach assumed for all collection technologies is to focus 
on removal of the highest concentrations of carbon tetrachloride. 

3.3.2.1 Excavation and Removal. Standard earthmoving equipment and methods 
could be used to excavate and remove contaminated soil. However, this method 
is not feasible due to radiologically contaminated soils below the three 
disposal locations. Excavation would also allow rapid escape of carbon 
tetrachloride vapor to the atmosphere. In addition, the extreme depth and 
large volume of excavation required to remove the soil that contains only 
carbon tetrachloride make this method inapplicable. 

3.3.2.2 Soil Flushing. Soil flushing is in-situ extraction of organic 
compounds from soil. It is accomplished by passing extractant solvent through 
the soil using injection and extraction wells. These solvents may include 
air, steam, water, surfactants, chelating agents, or oxidizing agents. 
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Flushing with liquid is not applicable for the high radiation zones in 
the near-surface soil below the three disposal locations. Flushing in these 
zones would remove some radionuclides while causing others to migrate farther. 
Severe solvent treatment problems and unnecessary personnel radiation 
exposures would occur. In addition, the extreme volume of solvent required to 
contact the widely spread carbon tetrachloride outside the radiologically 
contaminated soils, and lack of control of the liquid in the permeable vadose 
zone make flushing with liquid solvents not applicable. Flushing with air or 
steam is considered further in the following sections. 

3.3.2.3 Vapor Extraction. Vapor extraction is the removal of gaseous carbon 
tetrachloride or other soluble organics from the contaminated vadose zone· 
soil. Two methods of removal include stand-alone extraction wells and stand
alone extraction wells combined with injection wells. 

Extraction alone involves the removal of soil gas by vacuum pumping. 
The wells serve two purposes. First, they provide a negative pressure that 
draws the surrounding carbon tetrachloride vapors out of the soil. Second, 
since carbon tetrachloride is volatile, the negative pressure and air flow in 
the zone of influence of an extraction well will convert liquid carbon 
tetrachloride into the vapor phase. Thus, any liquid carbon tetrachloride 
mixed with man-made radioactive contaminants will separate and exit through 
the wells as a vapor. Extraction may require treatment of removed vapor to 
meet applicable emission concentration limits. Treatment alternatives for 
extracted vapor are discussed in Section 4.2. 

The injection well process involves flushing contaminated soil with 
injected air or steam. This method would be used in conjunction with nearby 
extraction wells. It would work similarly to extraction alone but would 
require additional equipment to provide compressed air or steam and to treat 
the larger volume of extracted gas/vapor. 

These techniques have been well proven at many hydrocarbon (gasoline and 
diesel fuel) release location sites across the United States. The 200 West 
Area vadose zone is relatively permeable, which will allow these methods to 
perform well .. Both forms of vapor extraction are considered potentially 
effective and applicable, and are retained for further evaluation. Vapor 
extraction is considered in greater detail in Chapters 4.0 and 5.0. Vapor 
treatment methods are discussed in Section 4.2. 

3.3.2.4 Liquid Product Extraction. Liquid product extraction can be used 
when the contaminant is in the form of pools of liquid entrapped in the soil. 
This method involves the use of underground pumps strategically placed in 
areas where pools of liquid contaminants have settled. The most likely 
locations of such pooled or perched liquid are directly above the "caliche 
zone" 35 to 45 m below the surface (see Chapter 2.0 and Appendix B), directly 
beneath the three release locations. A method of locating the pools would be 
required, as well as treatment and disposal of the extracted liquid. 

This method does not address contaminant vapors trapped in the soil, .nor 
does it address the presence of radioactive elements (dissolved or as 
particulates), which may require further treatment. Accordingly, this 
technology was not considered applicable. 
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Treatment technologies that could be used to invnobilize or destroy 
carbon tetrachloride without separating it from the soil matrix are screened 
in this section. The candidate processes cover a wide range of possibilities. 
The list of processes discussed is not intended to be exhaustive, but 
representative. Various modifications of each type of process are possible, 
but only the most attractive types of treatment are examined in detail. 

3.3.3.1 Biological Treatment. Bacteria and fungi which have the ability to 
metabolize carbon tetrachloride could be injected into the 200 West Area 
vadose zone. Both naturally occurring and imported organisms could perform 
this function if adequate nutrients and transport mechanisms were provided. 

However, the optimum organisms, nutrient solutions and injection/ 
transport methods would have to be determined through site-specific research. 
Hazardous degradation products such as methylene chloride and chloroform 
should be minimized by proper choice of organisms and growth conditions. 
Large quantities of the cultured organisms and nutrient solutions would be 
required to remediate the large volume of the contaminated vadose zone. The 
highest concentration portions of the source zone may be toxic even to 
efficient carbon tetrachloride-eating organisms. Finally, the highest 
concentrations of carbon tetrachloride and other organics are combined with 
high radiation zones which may be lethal to microorganisms. 

Due to the long research and development time frame, combined with high 
costs and uncertainty of the performance of this process in the varied 
conditions that will be encountered in the contaminated vadose zone, the 
biological treatment approach is not applicable. 

3.3.3.2 Physical Treatment. Physical treatment technologies considered in 
developing this proposal are limited to in-situ stabilization or 
solidification, and vitrification. Excavation of contaminated vadose zone 
soil was rejected in Section 3.3.2.1. Therefore, no surface processing of 
contaminated soil was considered. 

In-situ stabilization and/or solidification involves fixation of 
contaminants in the vadose (or saturated) zone to reduce or eliminate further 
migration. This may be accomplished by injecting cement or other reagents 
which chemically bond or physically encapsulate contaminants. The process 
will be more effective if physical mixing of the reagent and contaminated soil 
is also performed. The process has been applied to numerous sites where 
shallow soil contamination exists. 

Large volumes of reagents would be required to fix the carbon 
tetrachloride in the vadose zone. The extreme depth of much of the heavily 
contaminated zone would make efficient mixing difficult or impossible. In 
addition, fixation of carbon tetrachloride by commonly used reagents is 
unproven. These difficulties and uncertainties indicate that stabilization/ 
solidification is not applicable to this situation. 

In-situ vitrification is accomplished by applying a high-density 
electrical current to melt soil minerals, resulting in a congealed glass-like 
solid mass that encapsulates contaminants. This process may be most 
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applicable to high radiation zones in the soil. The heat produced from the 
melt zone may actually drive nearby organic contaminants away rather than 
encapsulating or destroying them. Only limited volumes and depths of soil can 
be treated in a given time period, allowing surrounding organic contaminants 
to migrate rapidly away. This process has not been used to treat contaminated 
soil at depths of more than 6 to 10 m below ground surface. Although this 
technology may be considered for remediation of the limited volumes and depths 
directly below the three release locations, it is not applicable to the large 
volume of the vadose zone contaminated primarily with carbon tetrachloride. 

3.4 RETAINED REMEDIAL ALTERNATIVES 

Based on the preliminary screening, soil vapor extraction (and 
associated treatment processes) is the only alternative retained for further 
evaluation. This section is consistent with the informal preliminary 
screening conducted by Hagood and Rohay (1991) in the project plan and is also 
consistent with EPA and Ecology guidance (see December 20, 1990, letter from 
EPA, Appendix A). 
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4.0 REMEDIAL ALTERNATIVE DESCRIPTION - SOIL VAPOR EXTRACTION AND TREATMENT 

Soil vapor extraction (SVE) and treatment, the technology retained from 
the preliminary screening (Chapter 3.0), is further profiled in this chapter. 
Profiles of soil vapor extraction and treatment systems are presented in 
Sections 4.1 and 4.2, respectively. These descriptions are followed by a 
presentation of results from a soil vapor extraction and treatment pilot test 
conducted at one of the carbon tetrachloride disposal sites (Section 4.3). 

4.1 SOIL VAPOR EXTRACTION SYSTEMS 

Vapor extraction systems (VES) are widely used to remove a variety of 
volatile organic chemicals from vadose zone soils contaminated by leaking 
underground storage tanks and other sources. In addition to hundreds of 
gasoline and diesel fuel leak sites, this technology is the most frequently 
used "innovative treatment technology" at Superfund sites in the United States 
(EPA 1991). According to EPA, vacuum extraction is in use and has been 
approved for use at 31 sites (through 1989). The specific terms used to 
describe such systems in EPA ROOs vary somewhat (e.g., vapor extraction, 
vacuum extraction, in-situ volatilization) but these all indicate systems 
similar to those under consideration for the ERA. 

4.1.1 Soil Vapor Extraction Theory 

Carbon tetrachloride contamination in the vadose zone beneath the carbon 
tetrachloride disposal sites may exist as dense non-aqueous phase liquids 
(DNAPLs), organics in perched water, material adsorbed to the soil, and 
mixtures of free vapor. When air is drawn through the soil during the soil 
vapor extraction process, contaminants will vaporize from one or more of its 
condensed phases replacing the vapors that were carried away in the air 
stream. The ability of an element (or compound) to enter into the vapor 
phase, or to volatilize, is dependent on the vapor pressure. The vapor 
pressure is a characteristic property of a given liquid or solid, and varies 
with the strength to the intermolecular forces. To obtain a vapor pressure of 
760 mm Hg a temferature of 76.7°C is required for carbon tetrachloride, 
compared to 100 C needed for water. Material with higher vapor pressures than 
water will evaporate quicker or vaporize more readily. Carbon tetrachloride 
is characteristic of a liquid with a much higher vapor pressure than water 

Carbon tetrachloride can be readily separated from the plutonium or 
americium it is mixed with in the soils beneath the disposal sites. Since 
plutonium and americium are metals it requires extremely high temperatures to 
volatilize. Under the site conditions, volatilization will not occur 
(WHC 1991, pgs 92-96). In addition plutonium and americium attach to host 
soil particles and are not likely to be moved with a vacuum due to their 
affinity for certain size particles (WHC 1991, pgs 92-96). 
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For the vapor extraction process, vapor extraction wells or vents are 
installed in the contaminated zone. As air is removed from the soil, ambient 
air is injected or is drawn into the subsurface at locations around the 
contaminated site. When ambient air· passes through the soil, carbon 
tetrachloride is volatilized and removed. 

A generic SVE system would consists of 1) one or more vapor extraction 
wells, 2) vacuum pumps or air blowers, 3) vapor treatment (see Section 4.2), 
4) liquid treatment (per regulation), 5) one or more air inlet or injection 
wells (optional}, and 6) vapor/liquid separator (optional). 

The general approach of extracting vapor-phase carbon tetrachloride from 
the soil while leaving radioactive particulates in place, takes advantage of 
the physical and chemical properties and interaction of waste components and 
soil, as mentioned in Section 4.1.1. This approach has been proven successful 
in pilot testing (Section 4.3.1) at the 216-Z-lA Tile Field. As a precaution, 
filtration and moisture control will be required for systems placed within 
radiologically zoned areas. Vapor and air extracted from the vadose zone may 
entrain small particles of radiologically contaminated particulates that must 
be removed prior to treatment. High-efficiency particulate air (HEPA) filters 
and coarse prefilters will be provided for the air/vapor stream. The filter 
system is vulnerable to the effects of excess moisture, as are some 
instruments and treatment systems. Moisture control components such as a 
chiller, demister, and water knockout pot (and potentially a contaminant water 
collection tank) are necessary for proper functioning of the system. 

4.1.3 Design Options 

Major options associated with the design of a VES revolve around 
choosing 1) the use of stand alone soil vapor extraction wells or combination 
of soil vapor extraction and air injection wells; and 2) the configuration of 
the extraction/injection wells. 

A potential problem with installation of wells at the site is the 
creation of contaminant migration pathways. If perched carbon tetrachloride 
liquid/vapor is penetrated by a well, the liquid and/or vapor could drain 
through the borehole toward ground water. This may be a concern primarily 
along low permeability horizons such as the caliche layer, located 
approximately 35 to 45 m below the carbon tetrachloride disposal sites. Well 
completion strategy could be developed to mitigate downhole contamination by 
close monitoring of drilling and well construction methods. 

4.1.3.1 Injection Wells. Carbon tetrachloride vapor removal from the vadose 
zone may be enhanced by injecting air or steam to increase the movement of 
contaminants toward an adjacent extraction well. This technique may be needed 
to provide efficient removal in relatively low permeability soil zones (e.g., 
caliche layer), or in highly permeable zones where heat addition is required 
to desorb contaminants from soil particles. Both higher air flow rates and 
heating may be needed where the clay content in the target strata is 
relatively high. Steam injection is most commonly used where low-volatility 
contaminants are present. Steam injection could be counter productive in the 
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vicinity of radiologically contaminated soils in the disposal sites and could 
cause migration of radiological contaminants to the ground water. Another 
option would be to open inlet wells or vents to passively allow air to be 
drawn into the ground and used in conjunction with extraction wells. Existing 
wells could be used for this purpose. 

4.1.3.2 Well Configuration. 

4.1.3.2.1 Vertical Wells. Vapor extraction wells (or injection wells) 
are typically designed to fully penetrate the vadose zone. Vertical wells are 
more ideally suited for use with greater thicknesses and depths of 
contaminated soils in the vadose zone, such as the soils found beneath the 
site (see Chapter 2.0). In addition, most of the soils underlying the 
disposal sites are highly permeable allowing achievement of a large radius of 
influence with the vacuum extraction or air injection, as supported in the 
pilot test (see Section 4.3). 

Many existing vertical vadose and ground water wells are located within 
the vicinity of the carbon tetrachloride disposal sites, which could be used 
as extraction/injection wells. Existing wells can b.e modified by perforating 
the carbon-steel casing at the appropriate depth intervals. Existing wells 
were perforated and used as extraction wells during the pilot test (see 
Section 4.3). 

4.1.3.2.2 Horizontal Wells. Horizontal extraction/injection wells (or 
angle-drilled wells) could provide a method to reach carbon tetrachloride 
contaminated zones beneath radiologically contaminated soils found within the 
carbon tetrachloride disposal sites. A horizontal well system would normally 
be classified as an experimental, "emerging" technology, and therefore 
inapplicable for an ERA. However, horizontal drilling has been tested at the 
Savannah River Site as part of a soil vapor extraction system for extraction 
and treatment of volatile organic contamination in both the vadose and the 
ground water, and is worth discussing. 

The Savannah River Site test is sponsored by DOE and several other 
organizations as part of the DOE Integrated Demonstration Program. This 
program is specifically intended to encourage rapid development of 
technologies that can be used in DOE remedial action projects throughout the 
country. The horizontal well technology is sufficiently successful to qualify 
for a United States patent. Several differences exist between the Savannah 
River Site and the Hanford Site that may preclude the implementation 
horizontal drilling as a "developed technology" during the ERA: 1) soil 
texture differences, 2) configuration of contaminant plume, 3) regulatory 
constraints on drilling fluid losses, 4) associated costs, and 5) time 
requirements. 

Technically, horizontal wells do not appear to provide a great deal of 
advantage in the ERA, as the permeability of the soils, the depth and vertical 
thickness of the contaminated soils, and the configuration of the contaminant 
plume are not as well suited to horizontal wells as vertical wells. However, 
future characterization may lead to using horizontal wells. For example, 
process pipes carrying the carbon tetrachloride to the disposal sites may have 
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leaked along a linear pathway, a situation more suited for horizontal 
extraction wells. Horizontal wells may also be used for more efficient 
extraction of carbon tetrachloride within the caliche and other lower 
permeability layers, if carbon tetrachloride is present. 

4.2 TREATMENT PROCESSES 

Vapors extracted by the SVE process are typically treated using carbon 
adsorption, thermal destruction (incineration or catalytic oxidation), or 
condensation. The type of treatment chosen depends on the composition and 
concentration of contaminants. Methods that destroy or recover contaminant 
vapors are preferable. 

4.2.1 Condensation/Recycle 

Condensation can be used to separate the effluent volatile organic 
compounds (VOCs) from the carrier air. This is usually accomplished by 
refrigeration. The effectiveness of the technique is determined by the vapor 
pressure and temperature characteristics of the VOCs present. Condensation is 
most effective for high concentrations of vapors. Since vapors are not 
completely condensed, a carbon adsorption or other additional treatment step 
may be required to remove residual vapors from the effluent stream. The 
condensate procured would contain carbon tetrachloride, water, and possibly 
other contaminants that would require scrubbing, distillation, and/or other 
purification processes before the product could be reused. When performing 
these additional treatments, more waste will be produced and further treatment 
or disposal required. Users for recovered carbon tetrachloride would need to 
be found, and their specifications met. 

4.2.2 Carbon Adsorption 

Carbon adsorption is a process in which active carbon is employed as an 
adsorbent and where contaminant vapor molecules are attracted and held on the 
surface of the carbon. Carbon adsorption is the most commonly employed vapor 
treatment process and is adaptable to a wide range of VOC concentrations and 
flowrates. Skid-mounted, offsite-regenerated, carbon-canister systems are 
generally employed for low gas volumes and onsite-regenerative bed systems are 
employed for high gas volumes and cleanup of extended duration. Carbon 
adsorption can be used alone or in conjunction with other methods. The 
"spent" media would retjuire treatment or disposal by thermal desorption and 
destruction of vaporized carbon tetrachloride. 

4.2.3 Catalytic Oxidation 

Catalytic oxidation is a chemical treatment process which would oxidize 
carbon tetrachloride vapor over a catalyst, producing carbon dioxide, 
hydrochloric acid, and water vapor. Exhaust product quantities exceeding the 
limits can be further treated. This process can operate with up to 99.9% 
efficiency of carbon tetrachloride destruction. Catalytic oxidation is 
effective on hydrocarbon vapors. 
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Although the dry hydrochloric acid in exhaust gas streams from catalytic 
oxidation would not be classified as hazardous waste (as defined in 40 CFR 
261), it will be subject to the limitations specified in draft Washington 
State Toxic Air Pollutant (TAP) regulations. These rules may require 
installation of a scrubber system to reduce hydrochloric acid emissions. 
Scrubber systems are readily available for this purpose. The scrubber 
effluent (dilute aqueous acid solution) would require additional treatment and 
disposal. Specialized treatment could produce concentrated acid that would be 
available for other uses. 

4.2.4 Incineration 

This process would apply heat to thermally destroy hazardous organic 
compounds. As with catalytic oxidation, this process would break down carbon 
tetrachloride into nonhazardous products that can be vented into the 
atmosphere. Incineration is a proven treatment process in industry. This 
process can operate at greater than 99% efficiency of carbon tetrachloride 
removal prior to exhaust. As with catalytic oxidation, the hydrochloric acid 
in the incinerator exhaust may need treatment. 

4.2.5 No Treatment 

Direct discharge of extracted vapor with no treatment would not follow 
the general requirements of the CERCLA. In addition, carbon tetrachloride is 
an ozone-depleting chemical that will come under direct regulation pursuant to 
the 1990 Clean Air Act. The EPA is expected to issue monitoring and reporting 
rules in August 1991. Washington State regulations limiting toxic air 
pollutant discharges will also be implemented in the near future and will be 
applicable to emissions from the vapor extraction treatment system. 

4.3 SOIL VAPOR EXTRACTION AND 

TREATMENT PILOT TEST 

During April 1991, a soil VES test was conducted in the 216-Z-lA Tile 
Field to determine the feasibility of conducting soil vapor extraction for the 
full-scale ERA cleanup. Specifically, the test was designed to determine: 
1) the suitability of using existing wells for extraction, 2) if subsurface 
conditions are adequate for soil vapor extraction, 3) if sufficient quantities 
of carbon tetrachloride are present for remediation using soil vapor 
extraction, 4) if there are any co-contaminants present, 5) the technical 
feasibility of extracting carbon tetrachloride vapor from radiologically 
contaminated soils, 6) if there are any safety concerns related to using this 
technology in a radiologically contaminated area, and 7) engineering input 
parameters for the full-scale VES to be potentially implemented in the ERA. 
Test design, methodology, operations, results, and full-scale design are 
discussed in detail in the test report (Appendix F2). 
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The test system consisted of using a VES which included carbon 
adsorption canisters for collection of the carbon tetrachloride. The system 
was connected to extraction wells in the 216-Z-lA Tilj Field of the 200 West 
Area. The VES was designed to vent a maximum of 14 m /min of soil vapor at a 
venting vacuum of 380 cm water gauge (w.g.). Major system components 
consisted of a water separator, an electric preheater, granular activated 
carbon (GAC) canisters, a vacuum pump (1.4 to 14 m3/min flowrate capability), 
and a 6-m emissions stack. The VES was modified to include both radiological 
and organic detection and warning systems that would automatically shut down 
the system if thresholds were exceeded. The system was also equipped with 
prefilters and a HEPA filter to contain potential radiological particulates. 

Existing wells within and outside the 216-Z-lA Tile Field were 
successfully used as extraction wells. The carbon-steel well casings were 
perforated in four vadose wells at up to three intervals. The intervals were 
isolated with straddle packers for the testing. Existing wells were used 
rather than installing new wells, due to the time, cost, and safety concerns 
involved with installation of new wells in radiologically contaminated soils. 
Wells used for extraction did not penetrate the caliche layer (Chapter 2.0, 
Appendix B) and therefore the test is not indicative of conditions below this 
layer. 

4.3.1.1 Operations. Testing was conducted at various wells, well depth 
intervals, and durations to measure concentrations of VOCs and the properties 
of the subsurface. Vapor samples were taken from inlet piping for laboratory 
analyses. VOC and radiological concentrations, vacuum, barometric pressure, 
temperature, and flow rates were all monitored in real time and recorded on a 
computerized data acquisition system. 

Radiation and VOCs were monitored in and around the system with hand� 
held instrumentation as a redundant safeguard for onsite personnel. Field 
precautions were implemented at each wellhead hose connection by using double 
sleeved bags to contain potential radiological contaminants while accessing 
the wellbore. Samples from constant air monitoring, regulatory compliance 
filters, and GAC canisters were analyzed for radiological particulates. 

Radiological control and exclusion zones were set around the VES, and 
each well used for extraction and monitoring. Site workers were required to 
have hazardous and radiological training and medical examinations before 
entering the exclusion zone and were surveyed for radiological contamination 
upon exiting the exclusion zones. Work at the site required.·personal 
protective equipment ranging from level D to level C and provisions for 
level B, depending on atmospheric conditions and the task required. The 
personal protective equipment was compatible for both chemical and 
radiological protection. 
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4.3.1.2 Nature and Extent of Carbon Tetrachloride and Co-contaminants. 
Vapors extracted during testing consisted principally of carbon tetrachloride. 
Trace amounts of chloroform and 2-butanone were also detected; however, 
2-butanone may result from laboratory contamination. Analyses for 
semivolatiles have been delayed due to malfunction of laboratory equipment and 
are not available for this report. Naturally-occurring radon gas and 
associated daughter products were extracted from the wells also. 

Durin� a venting test at a well near the center of the tile field at 
about 1.6 m /min for 24 h, carbon tetrachloride vapor concentrations quickly 
stabilized at about 200 p/m vol, and about 3.6 kg of carbon tetrachloride were 
removed during the test. A second test was performed by venting a well at the 
outer edge of the tile field at about 8.6 m3/min for about 80 h. The carbon 
tetrachloride vapor concentration increased steadily to about 600-700 p/m vol 
with a peak concentration of 915 p/m vol. About 136 kg of carbon 
tetrachloride were removed during the 80-h test. 

4.3.1.3 Permeability. Air permeability of a silty-sand layer about 18 m 
below ground surface ranged from 2 x 10·8 to 5.6 x 10·8 cm2. Using this 
permeability the conductivity was calculated to be 1.3 x 10·4 to 3.7 x 
10·4 cm/s. The lateral radius of influence extended at least 18 m away at 
8.6 m3/min. A vacuum of about 4-cm w.g. was observed 17 m above the vented 
interval 18 m away, indicating significant vertical influence. Subsurface 
soils in the area are sufficiently permeable for using the VES system. 

4.3.1.4 Safety Concerns. Low concentrations of particulate alpha and gamma 
activity were measured at th� VES inlet, upstream of the particulate 
prefilters and HEPA filters. The particulate activity was not detected 
consistently and it is not certain whether the radionuclides were in fact 
sampling artifacts. The source of the activity may be radon and associated 
daughter products. No transuranics (e.g., plutonium) were detected during the 
testing or from sampling of the GACs, filters, or other portions of the 
system. 

Carbon tetrachloride vapors up to 40-50 p/m were encountered in the 
breathing zone while conducting activities around the wells (i.e., well 
perforations, installation of straddle packers). A concentration of 5 p/m in 
the breathing zone requires workers to stop work to don level C protective 
equipment. 
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5.0 ENGINEERING EVALUATION AND COST ANALYSIS 

The EE/CA involves a two-step process that focuses on each of the 
alternatives described in Chapter 4.0 of this proposal. Alternatives that 
were eliminated in the Preliminary Screening (Chapter 3.0) are not included in 
the EE/CA. The first step is the application of screening factors to the 
action/alternatives. The two screening factors are (1) compliance with 
applicable or relevant and appropriate requirements (ARARs) and (2) protection 
of the environment and public health. The alternatives that satisfy the 
threshold screening factors are then subjected to selection criteria in the 
second process step. The alternative that passes the screening factors and 
ranks highest among the selection criteria becomes the preferred remedial 
alternative. 

5.1 SCREENING FACTOR EVALUATION 

Protection of public health and the environment screening is based on an 
evaluation of overall effectiveness, i.e., reducing or eliminating current or 
possible future exposure of the public or wildlife to hazardous substances. 
ARARs screening is based on the National Oil and Hazardous Substances 
Pollution Contingency Plan (EPA 1990) requirement to eliminate alternatives or 
justify waivers for alternatives that do not meet ARARs. 

The alternatives for vapor extraction wells and extracted vapor 
treatment were evaluated for the threshold screening factors. The evaluation 
is summarized in Table 2 and discussed in the following sections. 

Table 2. Evaluation of Remedial Technologies for 
EE/CA Screening Factors. 

Alternative ARAR 

Extraction/injection wells 

Horizontal and 
angle wells 

Vertical wells 

State Well 
Construction 
Penni t required 

Extracted vapor treatment 

No treatment 

Condensation/ 
recycle, 
Carbon adsorption, 
Catalytic 
oxidation, 
Incineration 

�ay violate Clean 
Air Aet, 
Washington �odel 
Toxics Control 
Aet, and other 
statutes 

Can c�ly with 

air eaissions and 
other ARARs if 
enough equ i r:ment 
is used 

Screening Factors 
Protect public health Protect envirorment 

Public health risks Source of 
associated with waste contamination reduced. 
are reduced Potential contaminant 

migration is reduced. 
(Assuning treatment of 
extracted vapor) 

Public health risk 
not reduced or 
eliminated 

Public health risks 
associated with waste 
reduced 
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Potential contaminant 
migration offsite is 
uricontrol led. 
Environnei:,tal risk is 
not reduced or 
el i111inated. 

Source of 
contamination reduced. 
Potential contaminant 
migration is reduced. 

Retained 
for 

evaluation 

Yes 

No 

Yes 
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The most directly applicable requirements that a vapor extraction 
treatment system will probably have to meet are those regarding discharges to 
the atmosphere. The draft Washington Toxic Air Pollutant regulations 
(WAC 173-460) are anticipated to restrict carbon tetrachloride and 
hydrochloric acid concentrations (emitted from a vapor trettment system) at 
the Hanford Site boundary to limits of 0.067 and 23.3 µg/m (1 x 10·5 and 
1.5 x 10·2 p/m vol). Back-calculation by standard air dispersion modeling 
procedures results in a stack emissions limit for carbon tetrachloride of 
5 p/m vol (Appendix F2). Hydrochloric acid limits at the stack would be much 
greater. Actual limits and emission control technology must be negotiated to 
satisfy a general requirement for best available control technology. 

Recently adopted federal RCRA regulations for control of organic 
chemical waste emissions to the atmosphere in 40 CFR 264, Subparts AA and BB 
may be applicable to other remedial alternatives that involve condensation and 
follow-up treatment of liquid carbon tetrachloride. These regulations impose 
specific monitoring and control measures on distillation and other processes, 
and leak detection and repair requirements for valves, vents, pumps, and other 
equipment. 

Each alternative extraction/treatment system may also generate liquid 
condensate in the moisture control cooler ahead of the HEPA filter. This 
water will contain some carbon tetrachloride, which may have to be disposed of 
offsite as hazardous waste. Standard U.S. Department of Transportation (DOT), 
State dangerous waste, and RCRA regulations will be applicable to these 
wastes. 

A third common type of regulated waste that may be generated by two or 
more alternative systems is spent or loaded activated carbon. As with 
contaminated water condensate, it would have to be managed according to 
applicable dangerous waste, RCRA, and DOT regulations. Onsite burial is 
prohibited. 

The fourth type of regulated waste is radioactive material. Limited 
amounts of natural radioactive elements (e.g., radon) are expected to be 
extracted from the soil. State regulations for notification of actions 
involving potential releases of radionuclides and federal rules for limiting 
potential exposure of the public apply to the proposed action. However, no 
man-made radionuclides will be intentionally removed from the disposal sites. 
Incidental removal of fission products from the soil can be entirely avoided 
or limited to extremely low levels, according to the results of the April 1991 
field test. 

Accumulation of radioactive particulates in the inlet HEPA filter would 
result in unnecessary personnel exposures when the filters are removed for 
disposal. If such accumulations occur at initial extraction locations, the 
extraction system will be moved away from the release locations. If 
accumulations of radionuclide particulates cannot be avoided, the entire 
project may be closed down. In any case, ·radiation emissions will be 
minimized or avoided entirely. 
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The regulations that are considered potentially applicable are listed in 
Table 3. 

Table 3. Sunvnary of Environmental Regulations Applicable to the 
200 West Area Carbon Tetrachloride ERA. 

Regulation 

WAC 246·247 (formerly 
WAC 402·80) CRAEP) 

40 CFR 61 (NESHAPs) 

\JAC 173-400 (PSD) 

40 CFR 264/265, Subpart AA 
and BB (RCRA Organic Air) 

State TAP Regulations 
(DRAFT) \JAC 173·460 

CERCLA Reportable Quantities 
(40 CFR 302) 

WAC 173·160 

Applicable 

Yes 

Probably 
not 

No 

Possible 

No 

Yes 

Yes 

Cooments 

If radionuclides are extracted during the test, preoper
ational notification to DOH is required. 

Applicable only if extracted radionuclides result in a dose of 
0.1 llll"elll or greater, using 40 CFR 61, Appendix D methodology. 

Unless emitting large quantities of carbon tetrachloride (more 
than 40 tons/yr). 

CERCLA actions of this type are specifically excluded from 
permitting, but COlll)l iance may be required. 

Applicable if final regs in effect before startup. 
Requires docunentation and installation of T·BACT. 

Reportable quantities are over 4.5 kg CCl4/day/disposal site 
and 2,270 kg HCl/day/disposal site. 
Well construction standards. 

DOH s Washington Department of Health. 
NESHAPs s National E�issions Standards for Hazardous Air Pollutants. 
PSO s prevention of significant deterioration. 
RAEP s Radiological Airborne E�ission Prograni. 
TAP s toxic air pollutants. 
T-BACT = best available control technology for toxics. 
CCl4 = carbon tetrachloride. 
HCl s hydrochloric acid. 

In addition, certain DOE orders and Westinghouse Hanford procedures 
apply to the proposed action. As part of the standard procedures for planning 
and implementing any DOE/Westinghouse Hanford environmental remediation 
activity, the requirements to limit personnel radiation exposure to as low as 
reasonable achievable (ALARA) are especially applicable to the proposed 
action. Several primary DOE orders, Westinghouse Hanford procedures, American 
National Standards Institute (ANSI), and Nuclear Regulatory Commission 
regulations are listed in Table 4. 

5.1.2 Protection of Public Health and the Environment 

Only the 'no treatment' alternative would fail to provide protection of 
public health and the environment. It is excluded from further consideration. 

Each active alternative would provide increased protection and decrease 
future risks to public health and the environment by removing carbon 
tetrachloride. The degree of protection provided by each alternative is 
examined more closely in Section 5.2. 
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Table 4. Regulations and Procedures to be Applied 
in the 200 West Area ERA. (sheet 1 of 2) 

Regulations and Procedures 

ANSI N13.6 

ANSI N42.18·1980 

ANSI N323·1978 

DOE Memorandul 

DOE Order 5400. 1 

DOE order 5400.5 

Draft DOE Order 5400.xx 

Draft DOE Order 5400.xy 

Doe Order 5480.10 

DOE order 5480.4 

Doe Order 5480. 11 

Doe Order 5484.1 

DOE Order 5820.ZA 

DOE Order 6430. 1 

DOE/EP-0096 

DOE·RL, March 1987 

DOE·RL 

DOE-RL-89·18 

DOE·RL Order 5480.11A 

DOE·RL Order 5484.1 

NRC 

WHC·CM-1-1 

WHC·CM-1-3 

WHC·CM·2·1 

WHC·CM·2·14 

WHC·CM·4·1 

WHC·CM-4·3 

WHC·CM·4·11 

WHC-04·5·10 

WHC·CM·5·16 

Title 

Practice for Occupational Radiation Exposure Records Systems 

Specification and Performance of Onsite lnstr1.111entation for Continuously 
Monitoring Radioactivity in Effluents 

Radiation Protection lnstrunentation Testing and Calibration 

W. A. Vaughn, August 5, 1985, Radiation Standards for Protection of the 
Public in the Vicinity of DOE Facilities 

Guide Environnental Protection Progra11 

Radiation Protection of the Public and the Envi ronnent 

Radiation Protec ti on of the Public and Envi ronnent 

Radiological Effluent Monitoring and Environnental Surveillance 

Contractor Industrial Hygiene Prograni 

Environnental Protection, Safety, and Health Protection Standards 

Radiation Protection for Occupational Workers 

Environnental Protection, Safety, and Health Protection Information 
Reporting R�irements 

Radio.c:tive Waste Management 

General Design Criteria 

A Guide for Effluent Radiological Measurements at DOE Installations 

Plan and Schedule to Discontinue Disposal of Contaniinated Liquids into 
the Soil Colurr, at the Hanford Site 

I�lementation Plan for Hanford Site COff1:)liance to DOE Order 5820.2, 
Radioactive Waste Management, August 1985 

Environnental Protection l�lementation Plan 

R�irei.nts for Radiation Protection 

Effluent and Environnental Monitoring Program R�irements, Chapter Ill 

Title 10, Code of Federal Regulations, Part 20, Standards for Protection 
Against Radiation 

Management Policies 

Management Requirements and Procedures 

Procurement Manual 

Hazardous Material Packaging and Shipping 

WHC Emergency Plan 

Industrial Safety Manual, Volunes 1 and 4 

ALARA Progra111 

Radiation Protection 

Hazardous Waste Management 
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Table 4. Regulations and Procedures to be Applied 
in the 200 West Area ERA. (sheet 2 of 2) 

Regulations and Procedures Title 

WHC·CM-7-4 

WHC·CM-7-5 

WHC·CM-7·6 

WHC·CM-8-6 

WHC·CM-8·7 

WHC·EP-0137 

Operational Environnental Monitoring 

Environnental C()ll\:)liance 

Environnental C()ll\:)liance Verification Manual 

Site S�rt 

Operations Support Services 

Best Available Technology (BAT) Guidance docunef"lt for the Hanford Site 

Each of the remedial alternatives could be implemented within 1 yr or 
less. Although minor differences in procurement and construction time 
schedules would be evident, the implementation of each alternative could be 
accomplished in a time period which is short in comparison with the carbon 
tetrachloride vapor travel time from Z Plant to the 200 West Area boundary. 

Implementation of the preferred alternative is expected to minimize the 
potential for further plume migration. Operation of the vapor extraction and 
treatment equipment will not have a significant adverse impact on public 
health or the environment. The greatest hazard associated with normal 
operation of the vapor extraction system is the release of hydrochloric acid 
vapor and a small concentration of carbon tetrachloride vapor. Potential 
impacts to the public were assessed using the EPA-approved SCREEN model. 

The SCREEN model provides an easy-to-use method of obtaining pollutant 
concentration estimates. It requires the user to input various emission data 
(e.g., emission rate and velocity, stack height and diameter, exit and ambient 
temperatures, receptor distance, etc.) and the results are expressed as 
estimated maximum 1-h concentrations that can be converted to 24-h or annual 
average concentrations. Operating parameters used in the model were the same 
as described in Section 5.2.3.1. Impacts were assessed for an individual 
assumed to be residing near the Hanford Site boundary about 12.4 km from the 
ERA site. Worst-case meteorological conditions were also considered. 

Results of the SCREEN model indicate the concentration of hydrochloric 
acid vapors at the site boundary would be 15.54 µg/m3 (1 x 10· 2 p/m vol) 
(24-h average). Carbon tetrachloride v'1Por concentrations at the site 
boundary would be 0.034 µg/m3 (1.5 x 10· p/m vol) (annual average). These 
concentrations are expected to be below pending Ecology ambient air quality 
regulations for toxic air pollutants. These regulations are expected to 
establish an allowable limit of 13.3 µg/m3 (1.5 x 10·2 p/m vol) for 
hydrochloric acid and 0.067 µg/m (1 x 10·5 p/m vol) for carbon tetrachloride. 

The SCREEN model was also used to estimate potential exposure 
concentrations to workers near the ERA site (i.e., at Z-Plant). Exposure 
concentrations were estimated for vapor extraction and treatmerit operations 
located 100 m and 200 m from Z-Plant. The results of the modeling indicate 
that the concentrations of hydrochloric acid and carbon tetrachloride vapors 
would be well below permissible exposure limits. 
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An abnormal situation was also postulated and analyzed. This situation 
assumed a failure of the catalytic oxidation system and the subsequent release 
of the unreacted carbon tetrachloride to the atmosphere. Modeling this 
scenario with the same input parameters resulted in an annual average carbon 
tetrachloride concentration of 5.07 µg/m3 (8 x 10·4 p/m vol) at the site 
boundary. Impacts to workers possibly could exceed the permissible exposure 
limits but would be below levels that are immediately dangerous to life and 
health. This type of occurrence is considered to be highly unlikely because 
the vapor extraction and treatment system will be equipped with automatic shut 
off monitors and alarms and designed to preclude such occurrences. 

No impacts are expected due to the presence of man-made radionuclides in 
the subsurface soils at the ERA site.• Plutonium, americium, and uranium are 
not expected to be extracted during operations (WHC 1991). Sampling 
associated with vapor extraction tests conducted at the ERA site resulted in 
the detection of low concentrations of particulate radionuclides. Based on 
analyses, the particulate is suspected of being radon (Appendix F2). The 
vapor treatment system will contain HEPA filters. 

5.2 SELECTION CRITERIA EVALUATION 

The three extraction well alternatives and four of the vapor treatment 
alternatives met the screening evaluation criteria and were retained for 
selection criteria evaluation. In this section, the alternatives are 
evaluated for: (1) effectiveness, (2) implementability, and (3) cost. 

The selection criteria evaluations are more conceptual and less detailed 
than might be expected in a comprehensive RI/FS report. This is appropriate 

�- because the proposed removal action is not a comprehensive remedy and will 
eventually be superseded by comprehensive RI/FS work and ROOs for each 
operable unit in the arei. 

5.2.1 Effectiveness 

The effectiveness criterion includes the factors of short- and long-term 
effectiveness, and reduction of toxicity, mobility, or volume. These factors 
were applied to each of the remedial alternatives and are discussed below. 

5.2.1.1 Vapor Extraction Systems. The main feature of all three types of 
vapor extraction systems under consideration is removal of carbon 
tetrachloride from the vadose zone. All three would be successful in reducing 
the volume of contaminants. The degree of effectiveness of each alternative 
is not clear at this point, but the alternatives can be compared with each 
other. 

5.2.1.1.1 Horizontal and Angle Wells. Horizontal and angle wells offer 
the potential advantages of·a greater area of (vacuum) influence and/or access 
to contaminated zones not accessible via vertical wells. However, the three 
main carbon tetrachloride release sites in the 200 West Area are accessible 
from the surface via existing (or new) vertical wells. Although the possible 
advantage of a wider zone of influence (from a single surface access point) 

32 



D0E/Rl-91-32 
Draft A 

seems obvious, the increase in area of vacuum influence from a horizontal or 
angled well is uncertain. Determination of advantages of such wells would 
require installation and testing to provide comparison data. 

5.2.1.1.2 Vertical Wells. The radius of influence from a vertical well 
in the 216-A-lA Tile Field vadose zone was determined to be approximately 18 m 
during site characterization work in early 1991. Existing vertical wells with 
perforated casings were proven effective for removing soil vapor. 

No similar data for horizontal wells are available. However, the high 
permeability to air and vapor exhibited by the vadose zone soil in the 
200 West Area indicates that vertical wells will be sufficiently effective in 
providing access to the source zone. 

5.2.1.1.3 Injection Wells. Injection of air or steam in conjunction 
with extraction wells would likely increase the rate of removal and the total 
volume of carbon tetrachloride removed from the vadose zone. However, 
injection would also add complexity to the e�traction system. Unexpected 
preferential migration pathways (e.g., highly permeable gravel) could result 
in the opposite effect. Some vapor could be forced to move rapidly away from 
an extraction well. In view of the lack of comparison data, and the apparent 
effectiveness.of removal without injection, this alternative is not 
attractive. 

5.2.1.2. Extracted Vapor Treatment. Emissions from each of the treatment 
systems considered would be subject to limitations based on the Federal Clean 
Air Act of 1990 and proposed Washington State Toxic Air Pollutant regulations. 
The EPA is expected to issue rules which begin implementation controls on 
ozone-depleting chemicals, including carbon tetrachloride, in August 1991. 

The system will not be required to obtain a permit, since the CERCLA 
exclusion applies to this project. However, the system will have to meet the 
required 5 p/m vol carbon tetrachloride exhaust concentration limit. Approval 
of this ERA may be contingent on the ability of the preferred treatment system 
to meet this standard, as discussed in Section 5.1.1. 

The effectiveness of each of the four treatment alternatives is 
discussed below. 

5.2.1.2.l Condensation/Recycle. The effectiveness of this alternative 
is uncertain. Although condensed carbon tetrachloride could probably be 
purified (separated from water) by distillation or other additional treatment, 
a definite use for the material has not been identified. The quality of 
condensed and purified carbon tetrachloride may be such that it would still 
not meet some of the user specifications. These concerns are discussed 
further in the implementability analysis in Section 5.2.2.2.1. 

The ability of a condensation system to meet the 5-p/m vol limit is 
questionable. No information on removal efficiencies for condensation 
equipment could be obtained from vendors. Additional GAC backup would likely 
be required. This would complicate the operation of the system and require 
added storage, transportation, and offsite disposal costs. 
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If the condensate is not recycled, it would have to be shipped to an 
offsite disposal (incineration) facility. The container labeling, storage, 
shipping, and disposal procedures would have to comply with hazardous waste 
rules in 40 CFR 262 and related regulations. 

This alternative would reduce the volume of the carbon tetrachloride in 
the vadose zone, but additional wastes would be produced in purification 
treatment processes (e.g., dilute waste water and still bottoms) that would 
require final disposal. 

5.2.1.2.2 Carbon Adsorption. GAC is very effective in removing carbon 
tetrachloride from a mixed air/vapor stream. However, the removed carbon 
tetrachloride is not destroyed or reduced in toxicity or volume. Additional 
treatment is required to regenerate the activated carbon. Offsite 
regeneration services are available, but large volumes of "loaded" carbon 
would have to be transported offsite. Regeneration would most likely involve 
incineration of carbon tetrachloride vapor. HEPA filters located upstream of 
the GAC(s) would virtually eliminate potential radioactive particulate 
releases. Therefore, carbon adsorption would only add an unnecessary and 
expensive process ahead of one of the other alternatives already under 
consideration. 

5.2.1.2.3 Catalytic Oxidation. Catalyzed oxidation of carbon 
tetrachloride is a proven process, capable of destroying 99.9% of 750 p/m vol 
in the influent air/vapor stream. The catalyst reduces fuel requirements as 
compared to an incinerator, and exhaust temperature will also be lower. 
However, the catalyst must be periodically replaced, and fuel use and exhaust 
temperature increase as the catalyst performance degrades. The mobility, 
toxicity, and volume of the carbon tetrachloride treated would be greatly 

:· reduced, although hydrochloric acid vapor would be produced. ARARs applicable 
to the exhaust appear to be attainable. Scrubbers may be added to reduce 
releases of hydrochloric acid. Scrubbers would create additional expense and 
a secondary waste (dilute aqueous acid) requiring further treatment. 

5.2.1.2.4 Incineration. Incineration can destroy carbon tetrachloride 
as effectively or very nearly as effectively as catalytic oxidation. Fuel 

J required may be as much as two times that for catalytic oxidation, and exhaust 
temperature will be considerably higher. This would require a taller exhaust 
stack. Exhaust gas composition will be similar to the exhaust from a 
catalytic oxidation unit (creating hydrochloric acid gas), with the addition 
of more nitrogen oxides. ARARs applicable to the exhaust (if adopted as 
expected) may be slightly stricter than some incinerators are capable of 
meeting. However, adequate temperature and residence time can be provided by 
proper choice of the incinerator. Implementability and cost criteria appear 
to be more important in choosing between incineration and catalytic oxidation. 
Scrubbers may be added to reduce releases of hydrochloric acid. Scrubbers 
would create additional expense and a secondary waste similar to effluent from 
catalytic oxidizer scrubbers. 
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Implementability includes technical feasibility, administrative 
feasibility, and availability of services and materials. These factors were 
applied to each alternative and are discussed below. 

5.2.2.1 Vapor Extraction Systems. The extraction systems under consideration 
have a vacuum pump or blower intake system in !onvnon. The blower needs to 
have a relatively large capacity (at least 8 m per wellhead connection). 
Other intake system components in convnon include water vapor control, 
radiation monitors, sample ports, and particulate removal equipment. 

Most of these components are readily available, with standardized 
connections. They are well proven in similar industrial and hazardous waste 
or hydrocarbon release site cleanup applications. Use of these components in 
the 200 West Area Carbon Tetrachloride ERA will not subject them to unique 
stresses or loading conditions. Installation, maintenance, and replacement do 
not require highly specialized training, except those services required to 
work in a potential radiation zone. 

The distinguishing features of the three types of vapor extraction 
systems are the forms and functions of the wells installed in the contaminated 
vadose zone. 

5.2.2.1.1 Horizontal Wells. Presently, the successful implementation 
of horizontal drilling at the Hanford Site in an ERA time frame is doubtful. 
Installation of these wells require highly specialized drilling equipment and 
operator training. In addition, the basic equipment is a mud-rotary drill 
rig. Mud rotary drilling will be difficult to conduct due to the geology 
beneath the 200 West Area, causing severe stress on rotary drill bits and 
rapid abrasion of the drill string. In addition, drilling fluids will migrate 
through the permeable soils, limiting the soil vapor extraction effectiveness, 
causing a mud waste problem, and potentially remobilizing contaminants. 

Horizontal drilling should be considered an "emerging" technology at the 
site, even though it is presently being demonstrated elsewhere, -such as the 
Savannah River Site. Even at the Savannah River Site, where geologic 
conditions are more favorable, several drilling and well completion problems 
were encountered, causing redrilling efforts (four borings abandoned), and a 
lost drill string. 

5.2.2.1.2 Vertical Extraction Wells. Emplacement of new vertical 
extraction wells in, or around, the three carbon tetrachloride disposal sites 
would be a costly and time-consuming effort which would impact the schedule 
for initiation of cleanup. Standard drilling and well completion activities 
at the Hanford Site are conducted with cable tool rigs. Drilling and 
completion of wells within radiologically contaminated soils (i.e., within the 
disposal sites) is more costly and time-consuming. Drilling new wells in or 
near the disposal sites would be further complicated by the requirement to 
avoid creating new migration pathways that could cause rapid movement of 
contaminants. Specific techniques to meet this requirement have not been 
developed or approved by Westinghouse Hanford or the regulatory agencies. 
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Existing wells within and around the three disposal sites can be 
modified to perform as extraction wells such as was done during the 1991 soil 
vapor extraction test (see Appendix F2). Steel casings in existing wells at 
the 216-Zl-A Tile Field were perforated at various horizons, so that these 
wells could be used as extraction wells. These wells functioned acceptably. 
The use of existing wells has the advantages of: 1) not having to drill 
through radiologically contaminated soils, 2) being time efficient, 3) not 
being labor intensive, and 4) being more cost effective. The use of existing 
wells as extraction wells would allow earlier initiation of cleanup than 
drilling and completing new wells would allow. 

5.2.2.1.3 Injection Wells. Injection of air or steam into the vadose 
zone to enhance movement of soil vapor toward adjacent extraction wells is a 
proven technique at sites where only organic chemical contamination exists. 
The equipment needed to perform this function is limited to a cased and 
screened (or perforated casing) well, hoses and connection to the well casing, 
and an air compressor or steam generator. 

No applications of injection in radiologically contaminated soils are 
known, and adverse results are possible, as discussed in Section 4.1.3. The 
potential problem with steam injection is condensation of water in the well 
and soil, leading to limited zones of saturation and uncontrolled infiltration 
toward ground water. 

This equipment is readily available, reliable, easily installed and 
requires minimal training and maintenance to operate. 

5.2.2.2 Extracted Vapor Treatment Systems. 

�, 5.2.2.2.1 Condensation/Recycle Systems. This treatment system would 
require off-the-shelf equipment including: 

• collection tanks 

• decanters (condenser, GAC tanks, membranes) 

• pumps 

• valves 

• instrumentation and control 

• scrubber (distillation column) 

• monitoring equipment (continuous air monitors [CAMs] with beta and 
gamma detectors) 

• filters 

• additional equipment for disposal and/or storage. 
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The carbon tetrachloride recovered in this process would be in liquid 
form and will require additional purification prior to being recycled. If it 
is not to be recycled, then additional requirements would apply for storage 
and disposal. 

The system can be designed to operate with minimum human intervention if 
equipped with automatic shutoff monitors and alarms. These alarms will ansure 
process operates reliably. Human intervention will be necessary for: 

• load in/load out of filters 

• preparation of "spent" GAC units for further transport and disposal 
(if GAC is used) 

• preparation and transportation of recovered liquid condensate for 
disposal. 

Inquiries to Hanford Site process managers indicate that recovered 
carbon tetrachloride is not needed and may not meet specifications even if 
purified. For example, according to the Westinghouse Hanford Waste 

Minimization Office, two places which would utilize carbon tetrachloride are 
the Z-Plant Plutonium Reclamation Facility (PRF) process and 222-S labs. PRF 
is well stocked with carbon tetrachloride and will not need additional amounts 
when it starts up for its last campaign. The labs need a relatively high 
(pure) grade of carbon tetrachloride. Identification of offsite users for 
large quantities of recovered carbon tetrachloride of uncertain quality has 
been attempted with the assistance of Ecology and the Chem Care division of 
Van Waters and Roger (recyclers of solvent) without success. Shipment of 
recovered carbon tetrachloride offsite would involve extensive radiological 
analyses and release procedures which would increase costs, and could result 
in large time delays or refusal to release the material. 

Transportation costs, risks, and potential liabilities associated with 
offsite disposal (incineration) indicate that this alternative is not 
feasible, and it will not be retained for evaluation of costs. 

5.2.2.2.2 Carbon Adsorption. This treatment would require off-the-
shelf equipment including: 

• GAC beds 

• pumps 

• valves 

• instrumentation and controls 

• monitoring equipment (CAMs with beta and ganvna detectors) 

• filters 

• additional equipment for storage, transport, and regeneration. 
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The carbon tetrachloride recovered in this process would be collected in 
the GAC units. The GAC units would require further treatment and/or storage 
of the recovered carbon tetrachloride. 

GAC canisters were used to trap carbon tetrachloride removed from the 
216-Z-lA Tile Field vadose zone in the April 1991 characterization work which 
supported the development of this proposal. Although carbon tetrachloride was 
successfully trapped, radon daughter products were found trapped in the 
canisters. This was due to the HEPA filters' location downstream of the 
canisters. Had the HEPA filters been located upstream of the canisters, the 
radon daughter products would have been trapped in the HEPA filters instead of 
the canisters. 

This system can be designed to operate with minimum human intervention 
if equipped with automatic shutoff monitors and alarms. These alarms will 
ensure that this process operates reliably. Human intervention will be 
necessary for: 

• load in/load out 

• preparation of the "spent" GACs for transportation and regeneration 
(disposal). 

5.2.2.2.3 Catalytic Oxidation. This treatment would require off-the-
shelf equipment including: 

• catalytic oxidation unit 

• heat exchanger 

• propane tank 

• pumps 

• valves 

• instrumentation and controls 

• filters 

• monitoring equipment (CAMs with beta and ganvna detectors). 

No carbon tetrachloride would be recovered in this operation. Oxidation 
would produce gases that can be emitted through the stack provided that the 
emissions are within air emissions regulations. A scrubber could be required 
to meet emission requirements for hydrochloric acid. A typical acid scrubber 
unit would require a clean water supply, power for pumps, and a neutralization 
reagent mixing system (probably sodium or magnesium hydroxide). 

At least one more specialized scrubber may be considered for use, if a 
scrubber is required by Ecology. Pacific Northwest Laboratory (PNL) has 
developed a demonstration system for concentrating and purifying many types of 
acid wastes. This system may be able to act as a scrubber, thereby avoiding 
the generation of large volumes of dilute acid and water solution. The unit 
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may also be able to produce relatively clean, high concentration acid suitable 
for recycling. More complete evaluation of this system will require further 
detailed analyses of exhaust gas and waste acid recovery system performance 
characteristics. 

This system can be designed to operate with minimum human intervention 
if equipped with automatic shutoff monitors and alarms. These monitors will 
ensure that this process operates reliably. Human intervention will be 
necessary for load in/load out of filters and refilling the fuel tank, 
replacing the catalyst (perhaps only once every 3 yr), and maintenance. 
A scrubber (if installed) would also require maintenance. 

5.2.2.2.4 Incineration. This treatment system would require off-the
shelf equipment including: 

• exhaust stack 

• incinerator 

• GAC beds (may be needed to limit emissions) 

• pumps 

• valves 

• instrumentation and control 

• filters 

• monitoring equipment (CAMs with beta and ganvna detectors). 

No carbon tetrachloride would be recovered after this operation unless 
residual carbon tetrachloride in exhaust stream must be removed. The 
incinerator would produce gases that can be emitted through the stack provided 
that the emissions are within air emissions regulations. A scrubber and/or 
GAC unit could be required to meet emission limits. 

This system can be designed to operate with minimum human intervention 
if equipped with automatic shutoff monitors and alarms. These monitors will 
ensure that this process operates reliably. Human intervention will be 
necessary only for load in/load out of filters and GACs, refilling the fuel 
tank, and performing maintenance. A scrubber unit would also require 
maintenance. 

5.2.3 Cost 

Well installation costs are not included in this section because all 
well alternatives, except existing vertical wells, were eliminated in 
preceding sections on grounds other than comparative costs, although relative 
costs were noted. 
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The costs of each alternative shown below do not include engineering or 
administrative expenditures incurred before implementation of an alternative. 
This evaluation is done for comparison of the different systems, and the cost 
of labor and engineering/management are assumed to be equal in each case. 
Thus, these values are not included. 

The condensation/recycle alternative was eliminated due to inability to 
find carbon tetrachloride users, as well as other expected implementation 
problems. The estimated costs for each remaining alternative are shown in the 
following sections. 

The three alternatives are based on the convnon assumptions of 42 m3/min 
flow of soil vapor into the treatment unit, and a total of 227 kg of carbon 
tetrachloride removed from the soil and fed into the treatment unit every 
24 h. The catalytic oxidation system and incinerator would each produce about 
227 kg of hydrochloric acid per day, given the assumed feed rate. 

The following costs are informal estimates from equipment vendors or 
based on limited information from the April 1991 field test and additional 
assumptions concerning seasonal variation in humidity, transportation costs, 
etc. (back-up information is maintained in project files). They should not be 
relied on for budgeting, but they are useful for comparing the three treatment 
systems. Final cost estimates will reflect more definite design criteria for 
the preferred alternative. 

5.2.3.1 Cost Estimate for GAC System. The cost estimate for this alternative 
was based on the assumption that adsorption of carbon tetrachloride on GAC is 
40% by weight. 

• Capital Costs: 

Trailers or skids, prefilter, chiller, 
demister and water knockout, heater, 
prefilter and dual HEPA filters, blower, 
stack, instrumentation and sampling 
equipment. . . . . . . . . . . . 
GAC system (canisters and pump) 

Total capital cost: 

• Operating Costs: 

Annual Electrical Usage to All Systems: 

15-hp blower 

20-kW chil 1 er 
20-kW heater 

$262,000 
110 I 000 

$372,000 

6,000 
10,000 
10,000 

Carbon regeneration service for other types of organic solvents in the 
Northwest United States can be obtained for $3.30 to $4.40 per kg, plus 
transportation costs. However, the main suppliers of this service in the 
Northwest are not willing to provide such service for waste carbon 
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tetrachloride for the 200 West Area ERA for a variety of reasons. Therefore, 
more distant vendors were contacted for estimates. The following figures 
reflect transport to a carbon regeneration plant in Pennsylvania. 

Annual carbon tetrachloride removal 
� 365 d/yr X 227 kg/d = 83,000 kg 

Testing and rejuvenation charge: 
Transportation (round trip): 

Subtotal annual regeneration cost: 
Total annual operating cost: . . .  

S 9.00/kg 
$ 6.30/kg 

$1,269,900 
$1,295,900 

5.2.3.2 Cost Estimate for Catalytic Oxidation System. The cost estimate for 
this alternative was based on the following assumptions: 

• All of the chlorine molecules from the carbon tetrachloride are 
converted to hydrochloric acid during the oxidation process. 

• Use of a catalytic oxidation unit with no hydrochloric acid scrubbing 
will be negotiated as the best available control technology. 

• Although a scrubbing unit is not believed to be necessary, a scrubber 
cost estimate is provided after the incineration cost estimate to 
support the discussion of implementation difficulties, and to allow 
more rapid progress to be made in revising this proposal if Ecology 
determines that a scrubber will be required. 

• The effluent temperature from the catalytic oxidation unit is 
180

° 

C. 

• The thermal efficiency of the heat exchanger is 50%. 

• The catalytic·oxidation unit has a rated heat input of 
344,000 Btu/hr. 

• The cost of liquid propane gas (LPG) is S0.22/L. 

• The life of a catalyst is 3 yr; replacement costs S21,000, no 
discount rate: 

Capital Costs: 

HEPA trailer (includes trailer, heater, 
prefilter with dual HEPA filter banks, 
and instrumentation and sampling 
equipment) . . . . . . . . . . . . . .  . 

Catalytic oxidation unit (includes stack, 
heat exchanger, pump, catalytic oxidizer, 
instrumentation trailer, and propane 
fuel tank) . • . . . . . 

Total capital costs 
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Catalyst depreciation (avg. life 3 yr) 
Cost of LPG . . . . . . . . . . .  . 
Electrical for 50-hp blower on unit 

Total annual operating costs . .  

5.2.3.3 Cost Estimate for Incineration System. 
was based on the following assumptions: 

7,000 
34,000 
20.000 

$61,000 

The cost for this alternative 

• All of the chlorine molecules from the carbon tetrachloride are 
converted to hydrochloric acid during the incineration process. 

• The effluent temperature from the incineration unit is 980
°

C. 

• The thermal efficiency of the heat exchanger is 50%. 

• The incineration unit has a rated heat input of 4,000,000 Btu/hr. 

• The cost of LPG is S0.22/L. 

Capital Costs: 

HEPA trailer (includes trailer, heater, 
prefilter with dual HEPA filter banks, 
and instrumentation and sampling 
equipment) . . . . . . . . . . . . . . 

Incinerator unit (includes stack, heat 
exchanger, pump, and incinerator) 

Total capital cost 

Annual Operating Costs: 

Cost of LPG . . . . . . . . . 
Electrical for SO-hp blower on unit 

Total operating costs 

$ 27,000 

234,000 

$261,000 

408,000 
20,000 

$428,000 

5.2.3.4 Cost Estimate for Exhaust Scrubber. The cost estimate for this unit 
is based on the same air flow and chemical feed rates as the GAC, oxidation or 
incineration units. In addition: 

• Water supply lines will be required to provide scrubber action, 
quenching, and neutralization reagent makeup solution. Water supply 
and effluent disposal lines must be buried to prevent freezing. 
Buried lines will be placed in surface radiation zones, which will 
require hand excavation and radiation safety monitoring. A minimum 
flow of 38 L/min will be required, although the flow needed may be as 
great as 114 L/min. 

42 



DOE/Rl-91-32 
Draft A 

• Neutralization reagent such as sodium hydroxide or magnesium 
hydroxide will be needed to change hydrochloric acid to harmless 
salt. Cost is $0.44/kg. 

Capital Costs: 

Scrubber equipment 

Water supply lines . . . .  
Effluent disposal pipeline (assume 
discharge to existing nonhazardous 
0.8 km from Z Plant) 

Total capital costs . . . .  

Operating Costs: 

Water supply and maintenance 
Neutralization reagent 
83,000 kg@ $0.44/kg 

. . . . . . 

discharge 
crib 

Total operating costs . . . . . . . . . .  . 

5.3 PREFERRED REMEDIAL ALTERNATIVE 

$ 21,000 

$250,000 

$500,000 

$771,000 

S 50,000 

$ 36,500 

S 86,500 

Based on the preliminary technology screening, screening factors, and 
selection criteria of the EE/CA, the preferred alternative for the 200 West 

Area carbon tetrachloride ERA is to remove the carbon tetrachloride via a 
vertical well vapor extraction process. The preferred alternative for the 
extracted vapor treatment is a catalytic oxidation system. Existing wells are 
preferred for use as extraction wells. 

The vapor extraction system successfully removes carbon tetrachloride 
vapors from the 200 West Area vadose zone with a wide radius of influence 
(Appendix F2). Preliminary results obtained from pilot testing for the 
proposed extraction system indicate that it is possible to remove large 
amounts (several tens of thousands of kg) of carbon tetrachloride in a 
reasonable amount of time (several months to a few years) from above the 
caliche zone. Extension of casing perforations below the caliche in a few 
wells will show if similar optimism is justified for the deeper vadose zone. 

The catalytic oxidation system can successfully convert 99.9% of the 
extracted carbon tetrachloride vapor into less toxic material at a reasonable 
cost. 

The preferred alternative may include separate extraction and treatment 
systems for the three main carbon tetrachloride disposal sites, or a central 
extraction and treatment system for two or all three of the disposal site 
locations. 
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This alternative does not incorporate any materials or actions that 
preclude consideration of a technology for final remediation of operable units 
200-ZP-1 and 200-ZP-2. After initial setup, this system can be operated with 
minimal human intervention. It will accomplish the objective for removing a 
potential source of contamination, thereby reducing threat to public health 
and the environment. 
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6.0 IMPLEMENTATION 

Implementation of this proposal is contingent on approval by the EPA as 
the lead agency. Careful consideration must be accorded to additional 
applicable or relevant and appropriate requirements and public convnents that 
are brought out during review prior to implementation. 

The detailed schedule for implementation is presented in Figure 3. This 
schedule assumes issuance of an EPA Action Memorandum authorizing 
implementation by September 16, 1991. An Action Memorandum received beyond 
that date will require adjustment of the schedule. 

6.1 DESIGN AND CONSTRUCTION 

A document will be produced that describes the design of the vapor 
extraction well field, the VES system, and any treatment processes for the 
three carbon tetrachloride disposal sites: the 217-Z-lA Tile Field, the 
216-Z-18 Crib, and the 217-Z-9 Trench. The system for the 216-Z-lA Tile Field 
will be an upgrade of the system used during the pilot test. The system for 
the 216-Z-18 Crib will consist of a new system, or because of its proximity to 
the 216-Z-lA Tile Field, will be connected to the system at 216-Z-lA. Another 
system will be designed for the 216-Z-9 Crib. Systems will be mounted on 
trailers and moved to the sites. 

Existing wells will be used where possible for extraction. Wells will 
need to be evaluated for use and modified (perforated). Well configurations 
and placement will differ between each disposal site. Power will be 
permanently installed for the three sites. 

6.2 OPERATION AND MAINTENANCE 

Extraction operations are expected to begin in the vadose zone below or 
immediately adjacent to the 216-Z-lA Tile Field. Extraction will be conducted 
at the 216-Z-9 Trench and 216-Z-9 Crib by additional units or by extending 
hoses to them from a central vapor extraction system. 

The general strategy in operating the soil vapor extraction system is to 
remove carbon tetrachloride from the three release locations based on site 
characterization findings. At the same time, operations must be designed to 
avoid extraction of radioactive particulates. 

A detailed operation and maintenance (0/M) plan will be prepared as part 
of the final engineering design effort. The 0/M plan will be consistent with 
the general approach specified herein. It will use site characterization 
information to full advantage in developing procedures for: 

• Monitoring carbon tetrachloride vapor concentrations in the inlet 
hoses and treated exhaust gases 

• Responding to emergency or other (e.g., elevated radiation) shutdowns 
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TASK DESCRIPTION 

1.0 Project Management 

2.0 Regulation & Safety Compliance 
Permits 

3.0 Sile Characterization (TBD) 

4.0 Engineering Design & Planning 

216-Z-1A 

216-Z-18 

216-Z-9 

5.0 System Procurement & Upgrade 

216-Z-1A 

216-Z-18 

216-Z-9 

6.0 Site Preparation 

216-Z-1A 

216-Z-18 

216-Z-9 

7.0 Implementation 

216-Z-1A 

216-Z-18 

216-Z-9 

8.0 Performance Evaluation 

9.0 Reporting 

Monthly 

Annual 

10.0 Phase II Remediation 
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• Determining when to change the vertical extraction location(s) and 
how to do this 

• Determining when to move vacuum hoses to new extraction wells 

Monitoring and project management plans will also address routine tasks 
including data collection and storage, calibration of instruments, and 
notification/convnunications with project managers, and Z Plant area personnel. 

6.3 ADDITIONAL SITE CHARACTERIZATION 

Additional site characterization is planned to establish baseline 
monitoring networks, provide data to improve design efficiency of the vapor 
extraction systems, and address health and safety concerns. The work will 
continue to focus on the nature, quantity, and lateral and vertical 
distribution of carbon tetrachloride, with particular emphasis on the 
unsaturated zone. Numerical modeling will be conducted to provide predictions 
of the extent of contamination and concentrations of carbon tetrachloride 
vapor, and to guide the ongoing remediation activities. Examples of 
additional field activities being considered include drilling and sampling new 
boreholes, improving and evaluating soil gas sampling, and collecting field 
data to support the modeling process. In addition, upon EPA approval, further 
investigation of drilling and well completion practices, well integrity, and 
liquid effluent disposal practices in the vicinity of the carbon tetrachloride 
contamination will be evaluated (see Section 3.2). As in the Phase I site 
characterization, work in radioactively contaminated areas and generation of 
radioactive and hazardous wastes will be minimized. A work plan will be 
provided detailing the specific tasks and schedule. 

6.4 PROJECT ASSESSMENT AND REPORTS 

Operation of the extraction system will be guided by ongoing assessment 
of vapor concentrations, radiation.and zone of influence data, and experience 
in mechanical subsystems and instrument performance. Routine monthly reports 
will identify the active extraction wells, incremental and cumulative amounts 
of carbon tetrachloride extracted, changes in equipment configuration and 
extraction locations, general performance of the system, and problems 
encountered during th month. 

Annual summaries of the monthly operation reports will be prepared the 
end of each year. An overall evaluation of the system will be prepared after 
sufficient data and operating experience are accumulated to support a request 
for approval of Phase II expansion plans. 

6.5 PHASE II EXPANSION 

Phase II of the carbon tetrachloride extraction project is expected to 
consist of additional extraction systems or major increases in the capacity of 
the original equipment, installation of new extraction wells, or moving the 
system to additional release locations. 
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The system could also be modified to increase removal of carbon 
tetrachloride by adding air injection into vadose zone wells adjacent to 
extraction wells. Passive venting could also be used to enhance extraction. 
Existing wells could be used for this process. 

An overall assessment of the performance of the original system and 
plans for Phase II operations will be forwarded to the EPA and Ecology for 
review. Phase II implementation will not be initiated without concurrence by 
the agencies. 
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7-E �I /,/1 2--

Date: April 17, 1974 

To:�, 
R. E. Olson 

From: �- T. Cra�ley J,.:;:a� 
Subject: PLUI'ONIUM RECLAMATION FACIL�TY old:uuc 

CONSUMPI'ION 

On January ll, 1973, P:-ocess Test FRF-72-14, "Optimiza
tion of CX Column," was initiated to improve toe efficiency 
of the CX colll..wIJ, to �aintain the process organic quality 
and reduce organic usage. Three weeks of operating the 
CX column with a top interface and increased volurre 
velocity showed greatly improved dibutyl pbospiJ.ate (D3P) 
removal efficiency. The new operating conditions were 
incorporated into the standards and procedures. 

On i-!-2.y 15, .1973, all intentio!"'...al organic discards 
·.,ere discontin-J.ed. Contamin.a.ted discards to g:::-ound 
·,;e:::-e terminated and contar:inated aqueous st:-ea::i.s ·..;e:-e 
disca

�
ded to ',�e 242-T 

W
aste :::v

�
porator. 

Tiis oG�u.Znen� r�or�s ��e o:-ganic c�arges :.o tie 
?l1.:tc:1iu:: Recl5....-:-:==.tion ?aci.l:.ty in 1973 anc. co,:.-;:ar:.-
sons �ith earlier o:::-ganic c�arges. Table I ::.sts t:::e 
o.:-e;anic cl1e:::ical cia:::-ge s �o Z ?lant. T:."le ta·ole l:i,sts 
tb.e c:::a.:-ges by ca.� . .-2::.-::.c.:::- :,,rear since the st2.:.:--:up of tc.e 
?2-.utonium :=:ec:e..::-..3.tion ?acil:.ty (?RF) in I·'.aJ 2..9�4

,. and. I fG, f 
Waste T:::-ee.:t�ent facility (wr) in Septe:::-:o'c:.:- 2..7�!... T::ie r ';'�f 
a'1e:::-age □ontn2..y ·1olu.-:ie is lis-:.ed ·with tie ':.o:.al c'::ta::-;2:s . 

. -U':.e:r ?:-ocess ':es-: ??,?-72-14 .. �as initi2..ted. i:: u-2..::�::--: .... 
1973 ) and the ciange in or;a�ic clea=u? �as atc;�ed

,. 

so::--:e organic Cisc2..�'5.s ·, . .:e!"e s:.ill !'r.aC:.e to :.je 2�6-3-�3 
,-.-.;·o ,,,...,til 1,(,::,y• l)� 1q�1", O::i '.'.;:,v 15 7 c7-;_ ("S --"'n-.;

v
~,-,c c.·) -- - :...,..J. - - J - ,,, .J ..  ·- .., 

- , -,,, 1 .../} ,- ___ ..,,._,_ --

intentional disca:::-ds of orga.�ic rlere discon-:inued. as 
a ;:;-atter of policy and all aqueous discards ·,;ere 
routed to the 24-2-T Evaporator via the D-5 tar...,.. No 
intentional discards have subsequently been r::ade. 

The CAX rra.::eup procedure was .:-evised at the end of 
October 1972, because it was believed tnat organic 
was being decanted to the che�ical sewer during the 
pre;aratory washes. The revision was rrade to minimize 
the organic discards during decanting. Bo�ever, heavy 
organic was noted in tbe out:'all to the 216-Z-19 ditch 
as late as July 1973. 
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The organic charges for 1973 are one hal:f of that for 
1972. The decrease is not as great as vas anticipated. 
The charges through May 1973, vere more than half of the 
total 1973 charges. However, there was no operation for 
about 2 months during the year following the month of �.ay 
due to an inability to discard waste to the 242-T Evaporator. 
The decrease may be as g�eat as to one quarter cf the 1972 
rate but a longer period of operation and o�servation are 
needed to make a better comparison. 

The "iiandbook of Chemistry and Physics" lists the 
solubility of carbon tetrachloride (CCl4) in water as 
.08 grams per 100 ml. Calculations using the volume 
of aqueous waste discards to the D-5 tank indicate 
tbat approximately 2 to 3 percent of the CCl4 would 
be discarded as dissolved CC14• The TBP and DBBP 
solubilities are equally small or s.:raller. 

T"�e nev organic �2�0 ups (20% TBP and 30% DBBP) acco1.lnt 
for about 63% of the CCl4 cnarged to Z Plant. The 
difference between ���eups and charges (37%) is assured 
to be due to evaporation. This averaged about 640 
::..iters :per :::on-ch for 1973. ?or 1972 it ·,.;as aoouc: l.308 
lite:-s ::;2r =-.onth. 

T=.e organic liquid. ·.;olu.i::e not lost to evaporation or 
s01'..:.bility is assllD-=d. to be lost ·'Jy ent::-aiD...-.-enc: ·�·iti 
the aqueous ·,.;aste discards to D-5. This a·1e raged. a·::iou:, 
1400 liters :per montb during 1973. The aqueous waste 
vol'..X.e discarded. froo ?RF and w"'T for June tirough Dece=·::,er 
1973

) 
averaged about 8o,ooo liters :;,er �onth. �ie o::-�a::li.c 

lost due to asslll!lec. entra i._nm0 nt ,...-i th the aqueous ·..:aste is 
about 2t of tie discards to the D-5 tank (aqueous caving 
bee� i:: contact ·,.;i th o:;:-ganic ..:.n the above :acili �ie s; 
t2.ri�-:s 39, 40, '.·i-3, '.-7-4 anc. �;-5). 'I'::1is ore:;anic 2..css ::-2.c:e 
is 3-4 liters per nour. 

Earlier estimates of probable organic loss were about 
l liter per nour compared with the 1973 experience of 
3-4 liters per hour. 

No direct data is available on losses of organic due 
to degradation but it certainly enters into the losses. 
Organic on the hood floor must certainly contribute 
to degradation losses but_ �annot be entirely avoided. 

A-2 

54-&0C0-Cl1 110-681 



Atlantic Richfield Hanford Company 

R. E. Olson 
Page 3 
April 17, 1974 

00E/RL-91-32 
Draft A 

Nearly a year of operation has not shown a_need for 
intentional discard of organic. The indications are 
that it might not be necessary in the future either. 

DTC:rzh 

cc: MR Curtis 
DA Danch 
DA Dodd 
PC Doto 
DG Harlow 
JR Irish 
GA Nicholson 
CM Peabody 
DA Turner 
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Year 

1964 

1965 

1966 

1967 

1968 

1969 

1970 
r 

1971 

1972 

1973 

Carbon 
Tetrachloride, 

drums.· 

67 
1680 1/mo. 

162 
2700 1/mo. 

347 
6010 1/mo. 

240 
4000 1/mo. 

215 . 

358o 1/mo. 

144 
2400 1/mo. 

166 
2767 1/:::.0. 

178 
2970 1/=:8. 

�,-

c: ... ) 

358o l/":'.o. 

104 
1730 1/"'-C• 
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PLUTOIHUl✓• RECLAMATION :'AC ILITY 

ORGANIC CONSUMPI'ION 

Dibutylbutyl 
Phosphonate, 

pounds 

1720 
206 1/mo. 

10,583 
423 1/mo. 

15,352 
613 1/mo .. 

12,165 
486 1/mo. 

7838 
313 1/mo. 

6431 
257 1/:::io. 

5655 
226 1/co. 

1;.375 
195 1/r:io. 

4350 
174 l/=-.o. 

2175 
,._ • I 
C{ J..; ::JO. 

Tri butyl 
Phosphate, 

pounds 

2920 
170 1/mo. 

ll,724 
455 1/mo. 

21,936 
851 1/mo. 

88oo 
341 1/mo. 

14 ,o6o 
545 1/mo. 

748o 
29() 1/:::10. 

11,440 
443 1/mo. 

10,560 
1.i.10 1/ ::-.o. 

11,h.40 
l.;.h.3 1/mo. 

5720 
222 1/mo. 

A-4 

Comments 

Startups - 236-z: May 1964 
242-Z: Sept. 1964 

3 shift 

to 4 shift io !·2.!"C h, 1 1/2 mo. 
strike 

to 3 shift in June 

1 shift 

3 shift 242-Z c.own 3 J:JOS. 

3 s:iift 

3 s£li�t 

:; s:-:i: ... t 

3 siift (6 d.ay -�'eek J\lly 2.:id 

At:g.) 236-z do1..-� l 1/2 ::nos. 
':'2.n.k ?a::::-::n 2.eaks ) 

2�2-T '..lnE..ble 
to :-eceive aqueous � ..... ,..�o 

.-.c::.� v- . 

C:-,:;2.r:ic c.:scarC.s ci::_sco:r: ::_nued. 
: :l !,E..y ,, 
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CALCULATIONS 

CAX 222 1 TBP/mo. from table X 4 = 888 liters cc14/mo. 

CAX 20'%, TBP 

ElX 87 1 DBBP/rno. from table X 2.3 = 200 liters cc14/rno. 

ElX 30% DBBP 

C.A.X 

Total cc14 for �akeups 1088 liters/mo. 

cc1
4 

loss due to evaporation = 1730 1 cc14/mo. f:-om ta:ile -1088 

� 640 1/mo. 

1972 

1088 

1730 
X 100 = 62. 91, of CCl1, for :::.ake1..:_?s 

..,. 

100 - 63 = 37� of CCl4 to eva�oration 

All tie :�:'..�-..::es fo:- above calc\.:.2-at::..ons a::-e :.-..-::..ce -::2cse :o:-
1973, �e�ce _300 lite::-s/mo. for CCl4 eva_?orat:o�. 

222 l -==.?/:io. :: ::-o:r. table X 1_0 = li te"?:"S/ ;:;.o. 

�l.X 87 l �---; I - ....,..,.. ....., !.J--'" ... o. f::-om table X 3.33 -= 290 liters/::::c. 

�otal --;:,iro,�� 
-__ .,_ --: 1400 l::.. ters/r:o. 

2_!!.00 
X 100 = l. 75% 

0r�anic Loss �ates 

52 weeks per year 52 X 5 days/week -= 260 working CE.ys/:rear 

Holidays per year -9 

Working days/yea:- available 251 

251 

12 
= 20.92 working days per mo. available 

21 X .8 (���nanical efficiency) = 16.8 days/mo. op-erating tuie 
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16.8 X 24 = 403 hrs./rno. operating time 

1400 liters/mo. organic rnakeup·s 

403 hrs./mo. 

A-6 

= 3.47 liters/hr. instantaneous 
loss rate 
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=nv,ronmentaJ Protec:ion 
Agency 712 Sw1tt Soulavard. Suite 5 

Richland WA 99352 

SEPA 

December 20, 1990 

Steven H. Wisness 
Hanford Project Manager 
U.S. De9artment of Energy 
P.O. Sox 350, A6-95 

Richland, Washington 99352 

�ef: 200 West Area Carbon Tetrachloride Interi� �es9onse �c�ion 

Dear �r. Wisness: 

��e �nited States Envi:::-on�en��l P�ot2c�ian Agency (E?A) a�d 
the Washing�on State De9art�ent o� 2cology (�colcgy) have 
:::-2.'1 ie'.-,ed �he :i:n ter i:n ?.es 9onse .-\ccion ( :�;) �r.::9osa l. :er the 200 

'.·Iese .:i..rea Car::cn Tec:-achlcri-::e I?�:.. er:closed ·.;i::h jcur Dece!r.'.:::er- 6, 
19 9 0 let te:::-. 3ased on t:--.e i.:1fo:cia tion ?rov ::.ded, ·,;e ::el ieve ::::at 
ea:::-ly action could successfully li�ic the �ur�he:::- s9read of 
car�cn tecrachloride vapors in the unsa-u:::-aced zone jeneath the 
200 West Area and intercepc �uch of ::hat �ace:::-ial �rior co 
encering che g:::-oundwater. We encou:::-�ge ye� ::c 9roceed wich 
c:.etailed �:..arrn1.i1c;, .:..:1clt..:c.:..nc; :1cn-iii::.:-usi·1= :.:..2ld ·.,erk ':hat ::.s 
=equi=ed cc i�9l2�ent th�s ac::.ic�. s:�ce ::�e :oa �2sc A=ea 
ca��on cac:::-achloride ?l�=e e�o�a�es ===n :�2 :oa-:?-1 Operable 
Unic and �?A is che lead :-egu_ac:::i:-f �c;ency =�= cha::. uni�, .::?A 
·_.;i_::. be t:r.e lead ogency :or c;-iis I�:l.. ::i.r:d .::cology -.,..ill ·oe ':;-,,e 
sups:o:-t ase:.cy. 

� final 9ropcsal for this accian is requ.:..red and muse 
inc_ude su�f.:..cienc information for us �o deve_c9 an Accion 
�emorandum. The Action Memorandum �ill be the �echan.:..sm for 
approving c�1e star-: of :.RA : ield ·,.;or:-< . 

.::PA and Ecology believe the cur=ent 9roposal schedule, as 
presented, could be shortened by im9lementing the :::-emoval ac�ion 
in a phased approach. It appears that existi:1g st=uctures, 
principally vadose zone monitoring wells, could be �edified ':o 
extract vapo:-3 or inject air to enchance carbon tetrachloride 
recovery. This action cculd be initiated at one of the primary 
sources to evaluate recovery efficiency, air injec�ion and 
withdrawal rates as well as other process design data. This 
infer.nation would provide valuable data to increase removal 
efficiency and locate additional vapoc extraction and recovery 
wells, and will allm-1 for flexibility in Einal design of the IRA 
project. 
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An Engineering Evaluation/Cost Assessment (EE/CA) for this 
project is required. Of particular concern, is the treatment of 
the vapors extracted and the treatment or recovery alternatives 
to be evaluated in the EE/CA. Implementation of this IRA does 
not represent a final solution to the carbon tetrachloride 
problem, but it may, in fact, make that final solution 
attainable. In other words, we consider this IRA to be 
consistent with the likely-preferred alternative(s) for carbon 
tetrachloride remediation at this point in time. 

It is important that we develop a meaningful public 
involvement process for this action that would begin in the near 
future. As part of this effort, we suggest that a fact sheet be 
prepared for this IRA to be used at the next Tri-Party quarterly 
meeting schedule for mid-January. Additionally, we are 
requesting a project descriptipn to be submitted on the IRA no 
later than January 9, 1991. 

According to the October 18, _390 �greement in ?rinci?le, 
the funding for this project is in acdition to thac identified to 
meet previously identified activities required by t�e Tri-?arty 
.:\greement. 

If you have any questions on the above, ?lease do not 
hestitata co contact eicner one of us. Additionally, �e intend 
to �aintain regular staf� interaction, allow�ng for early 
identification of issues er concerns. 

A�), t ,1t-�� r 
?a;r:: Day 
�anford Project Manager 
U.S. Environmental Protection 

Agency 

cc: Willis 3ixby, DOE 
Roger Stanley, Ecology 
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This section provides a discussion of the results of current and 
previous investigations of the carbon tetrachloride disposal sites at Hanford, 
Washington . . Information is presented about site operations, site physical 
characteristics, and the extent of contamination. To satisfy the requirements 
of NEPA, general descriptions of the Hanford Site ecology and cultural 
resources are included. A conceptual model of the behavior and distribution 
of contaminants in the subsurface is then provided. 

The proposed ERA would take place in the 200 West Area on the Hanford 
Site. The Hanford Site is a restricted access area of approximately 1,450 km2 

in semiarid southeastern Washington. The 200 West Area is located near the 
middle of the Hanford Site, approximately 11 km east of the western boundary 
of the Hanford Site and approximately 8 km south of the Columbia River 
(Figure B-1); it is not located in the Columbia River floodplain. There are 
no wetlands in the vicinity of the 200 West Area carbon tetrachloride disposal 
sites. 

The 200 West Area is located approximately 29 km northwest of the city 
of Richland. Richland lies within the Columbia Basin, which includes Pasco, 
Kennewick, and surrounding agricultural communities. In 1990, the estimated 
population of the three cities was 85,980 (PNL 1990). 

B.1.1 Site Evaluation Investigations 

The first geologic investigations of southeastern Washington were made 
around the turn of the century in an effort to evaluate the area's ground 
water resources. Operation of the Hanford facilities from 1944 to the present 
has resulted in the discharge of large volumes of radioactive liquid waste to 
the ground on the Hanford Site and has prompted extensive investigations into 
the geologic and hydrologic characteristics of the sediments underlying the 
Hanford Site. These numerous previous studies, particularly of the 200 West 
Area, were used in part to compile the conceptual hydrogeologic model 
presented below. 

Since the 1950s, samples of ground water underlying the 200 West Area 
have been analyzed for radiological constituents characteristic of the liquid 
waste discharged to the sediments. Since the mid 1980s, ground water samples 
have been analyzed for hazardous chemical constituents also. These data have 
been used to compile ground water plume maps for the 200 West Area. Although 
some data have been published on the distribution of radiological contaminant�· 
in the unsaturated zone underlying specific cribs in the 200 West Area, 
virtually no such studies have been conducted on distribution of hazardous 
chemical contaminants. 
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Figure 8-1. Hanford Site Map and Location of the 200 West Area. 
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A program to collect site-specific data during Phase I site evaluation 
was outlined in the 200 West Area Carbon Tetrachloride Project Plan (Hagood 
and Rohay 1991). The purpose of the data collection program was to: 

• better define geologic and hydrogeologic characteristics of the 
site 

• better define lateral and vertical distribution of carbon 
tetrachloride and co-contaminants 

• provide data necessary for design and implemention of the remedial 
action. 

Data were also collected to verify and revise the preliminary conceptual 
model that most of the carbon tetrachloride discharged to the ground in the 
200 West Area is still present in the unsaturated zone. 

Phase I site evaluation was conducted from January through April 1991. 

Phase I tasks included compiling existing data and conducting field activities 
to collect new data. 

8.1.2 Approach 

The Phase I site evaluation was designed to supplement previous studies 
with data specific to the nature and distribution of carbon tetrachloride and 
its co-contaminants, with special emphasis on the unsaturated zone underlying 
the disposal sites. These data were identified as necessary to determine 
whether interim remedial action is justified, to provide input for design and 
implementation of the remediation, and to verify and refine the initial site 
conceptual model. 

To complete the ERA, the site investigation relied on a phased approach 
and was designed to optimize use of screening level data. Field activities 
for the first phase were limited primarily to nonintrusive activities to avoid 
delays and costs related to drilling in and around radioactively contaminated 
soils. In addition to maximizing the use of existing data, data collection 
tasks were designed to minimize both work in radiologically contaminated areas 
and the generation of radioactive and hazardous wastes. 

8.2 SITE OPERATIONS 

This section describes site carbon tetrachloride usage and disposal at 
and near the 200 West Area Z Plant (Figure B-2). No other plant in the 
200 West Area is known to have used carbon tetrachloride. 

Z Plant (currently called the Plutonium Finishing Plant [PFP]) is a 
complex of chemical· processing facilities designed to process Hanford
generated plutonium to a final product form. Uranium-bearing fuel rods were 
irradiated in one of the several Hanford production reactors; a process which 
creates plutonium from uranium. The irradiated rods were processed through 
one of Hanford's chemical separation facilities where the plutonium was 
extracted and transferred as plutonium nitrate to Z Plant. 
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Figure 8-2. Site Map of the 200 West Area . 
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Z Plant then processed the plutonium nitrate to a final form on one of 
three process lines. Each of these process lines generated side streams which 
contained recoverable quantities of plutonium. 

Recuplex and the Plutonium Reclamation Facility (PRF) were established 
to recover plutonium from these streams and were the primary contributors of 
carbon tetrachloride to Z Plant soils. The Waste Treatment and Americium 
Recovery Facility that was added to PRF also contributed carbon tetrachloride 
waste. 

B.2.1 Processes Using Carbon Tetrachloride 

Historically, carbon tetrachloride was used, in mixtures with other 
organics, to recover plutonium from aqueous streams containing plutonium 
nitrate. Solvent extraction processes using pulse columns were used in PRF 
and its pilot facility, Recuplex, to recover the plutonium. 

The extraction process involved an aqueous feed containing impurities 
and plutonium entering the bottom of the column, while the dense organic 
stream entered the top. As the aqueous stream moved upward and the organic 
stream moved downward in the column, the organic extracted the plutonium from 
the aqueous stream. The plutonium then left the bottom of the column with the 
organic, and most of the impurities left the top of the column with the 
aqueous waste. The plutonium-rich organic then entered another extraction 
column, where the organic stream was stripped of its plutonium by another 
aqueous stream. Although the solvent was routinely recycled, it was 
periodically purged and discharged as waste to the soil column. 

The organic stream in the process consisted of a mixture of carbon 
tetrachloride and tributyl phosphate (TBP). The TBP forms several complexes 
with the ·plutonium in the organic phase, thus extracting the plutonium from 
the aqueous phase. The carbon tetrachloride was added as a diluent (meaning 
that the TBP was diluted with carbon tetrachloride) for several reasons: 

1. To increase the density of the organic stream. (TBP alone has a 
density nearly equal to that of the aqueous stream; the extraction 
processes require that the aqueous and organic streams have 
significantly different densities.) 

2. To dissolve the TBP while remaining immiscible with the aqueous 
stream. 

3. To serve as a fire suppressant in combination with the TBP, 
reducing the potential for fire in the process. 

4. To reduce the viscosity of the TBP, thus improving mass transfer. 

Carbon tetrachloride was also used, in lesser amounts, in the amer1c1um 
recovery process as a diluent for di butyl butyl phosphonate .(DBBP) and in 
lubrication oil for machining of metal parts. 
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The aqueous waste stream, characterized as a high-salt aqueous waste, 
was primarily a concentrated nitrate solution that had a pH of 1 (Kasper 
1982). The aqueous phase was saturated with organic liquids consisting of 
carbon tetrachloride, TBP, and DBBP; the organic content of the aqueous phase 
was <1%. Large quantities of aqueous wastes were also discharged to the soil 
column through the same cribs which received the organic liquids described 
above. 

The chemical processes used to recover plutonium resulted in the 
production of actinide-bearing aqueous and organic waste liquids. The primary 
radionuclide components of these liquids were 2391240

plutonium and 241
americium. 

B.2.1.1 Recuplex Operations. Recuplex, located in the 234-5Z Building 
(Figure 8-3), operated from 1955 through 1962. It was initially a semiworks 
(pilot) plant and was later used as a semiproduction operation. It served as 
a multipurpose solvent extraction plant for plutonium purification and 
fabrication production lines. Its main purpose was to recover pl.utonium from 
various Z Plant streams. 

Two solvents were used for the entire period of plant operation. An 
85:15 ratio (by volume) of carbon tetrachloride to TBP was used in the 
extraction and stripping columns for the bulk of the separations. A 50:50 
ratio of carbon tetrachloride to DBBP was used for batch rework of process 
liquids that did not meet waste discharge specifications because of plutonium 
concentrations. 

Other ratios of carbon tetrachloride to TSP were tested during the semi
works (pilot) period of operation and used during plant operation, but 85:15 
gives the most conservative estimate and is used for all Recuplex waste volume 
calculations in this report. 

With exposure to ionizing radiation and nitric acid, the TBP within the 
solvent would gradually degrade to di butyl phosphate (DBP). OBP has a much 
greater affinity for plutonium than TSP and would not work in the process 
because of its poor stripping properties. The degraded solvent was 
periodically discharged batch-wise and replaced with fresh solvent. Each 
batch of TSP-based solvent was 200 L. All solvent discharges were received by 
the 216-Z-9 Trench. 

Degradation products of carbon tetrachloride include chloroform and 
methylene chloride. Breakdown products of TSP include OBP, monobutyl 
phosphate (MBP), and butyl alcohol. 

On occasion, through a process upset, aqueous liquid from the primary 
extraction column would exceed the maximum allowable plutonium concentration. 
To reclaim plutonium, a batch of aqueous liquid was mixed with DBBP solution. 
The organic phase would extract most of the plutonium, leaving aqueous phases 
that met the waste discharge concentration specification. The aqueous phase 
was discharged, and the DBBP solution was stripped, providing for the recycle 
of plutonium to the Recuplex feed. The DBBP solution was then discharged to 
the 216-Z-9 Trench. Each batch of DBBP-based solvent was 100 L. 
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Figure 8-3. Site Map of the Z Plant Area. 
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The DBBP solution was not retained because of the danger of mixing it 
with the TBP-based solvent. It had to be kept completely separate from the 
TBP-based solvent because the two would ruin each other's properties if mixed. 

Tetrachloroethylene (also called perchloroethylene) and tetrabromoethane 
was used at different times in combination with carbon tetrachloride as a 
diluent for TBP or for cleaning agents (Smith 1973). 

B.2.1.2 PRF Operations. Recuplex operation was discontinued after a 
criticality incident in April 1962 and it was replaced in 1964 by PRF, which 
operated until 1979, and again from 1984 to 1987. The facility is scheduled 
to resume operation in late 1991. PRF is housed in the 236-Z Building 
(Figure B-3). 

PRF had essentially the same mission as Recuplex and used similar but 
superior solvent extraction column technology with carbon tetrachloride/TBP as 
the extractant. An 80:20 ratio (by volume) was used (Sloat 1967, Appendix B); 
this ratio has remained the same to this date. 

Solvent degradation continued to be a problem and degraded solvent was 
again disposed of to the soil column, this time through the 216-Z-lA Tile 
Field (1964-1969) and the 216-Z-18 Crib (1969-1973). No solvent was sent to 
cribs after May 1973 (Appendix A, Crawley 1974 memorandum). From 1973 to the 
present, these wastes were routed to tank farms. 

An americium recovery facility, the Waste Treatment and Americium 
Recovery Facility in the 242-Z Building (Figure B-3), was added on to PRF and 
also began operation in 1964. The process used a 70:30 volumetric mixture of 
carbon tetrachloride and DBBP. Between 1964 and 1970, americium was recovered 
by a batch operation. Between 1970 and 1976, this process operated as a 
continuous countercurrent solvent extraction process. The carbon 
tetrachloride/DBBP mixture was discharged to the 216-Z-lA Tile Field from 1964 
to 1969 and to the 216-Z-18 Crib from 1969 to 1973. This ancillary waste 
treatment facility was operated concurrently with PRF and was not considered a 
separate operation. 

B.2.1.3 Lubrication Oil. Another source of carbon tetrachloride discharged 
to the soil was in a cutting oil used in Z Plant. "Fabrication oil" (a 75:25 
volumetric mixture of carbon tetrachloride and lard oil) was used as a 
lubricant on Z Plant plutonium cutting and milling tools. In 1967, the 
composition of stored fabrication oil was estimated to be 50:50 volumetric 
mixture of carbon tetrachloride and lard oil due to evaporation of carbon 
tetrachloride (Sloat 1967, Appendix B). The carbon tetrachloride was also 
used to clean the cutting oil from the millings and work surfaces. The carbon 
tetrachloride/oil mixture was disposed to the same cribs used for solvent 
disposal. 

B.2.2 Liquid Waste Disposal Facilities 

Chemical and radiological wastes from the various Hanford production 
facilities have been segregated according to potential radionuclide contami
nation and stored or disposed of accordingly. High level wastes are stored in 
underground storage tanks while intermediate level wastes were, until 1973, 

B-8 



DOE/RL-91-32 
Draft A 

routed to underground cribs for disposal. Low level wastes such as cooling 
water were routed to ponds and open ditches for disposal (Smith 1980). 

Recuplex- and PRF-generated wastes were chemically and radiologically 
contaminated, but they were disposed of based on their radiological content. 
The organic solvent-bearing wastes were classified as intermediate level 
wastes and, from 1955 until 1973, were disposed of to the several cribs which 
supported Z Plant operations. 

Two types of cribs exist at Z Plant and both types received carbon 
tetrachloride. The first type is an underground chamber which received liquid 
wastes into a box-like, open-bottomed, underground structure, usually made of 
wooden timbers. The second type is a drain field or tile field. Not unlike a 
common septic tank drain field, these lack the large open-bottomed chamber 
and, instead, introduce liquid wastes to soil through many meters of 
perforated underground pipe. Both types typically rest on a gravel bed to aid 
in rapid dispersion of liquid to soil. Particulate matter contained in the 
waste liquid would be filtered by the first few centimeters or decimeters of 
soil and thus be effectively contained in the soils immediately beneath the 
crib. The two types of waste units were sometimes combined to provide a 
chambered crib overflowing into a drain field. 

Certain cribs were designated as specific-retention cribs, meaning that 
the pore space in the soil column below the crib was intended to hold the 
disposal liquid against the force of gravity by the molecular attraction 
between sediment grains and the surface tension of the liquid. In practice, 
the total volume of liquid that could be discharged to a disposal site of 
known dimensions without leakage to the ground water was determined and 
specified before discharge to ensure that contaminants did not reach the 
ground water. After the specified quantity of liquid waste had been dis
charged, i.e., the specific-retention capaci.ty had been reached, the specific
retention crib was no longer used to receive waste. Specific-retention cribs 
have not been used since 1973 (Brown et al. 1990, Price et al. 1979). 

Z Plant disposed of liquid carbon tetrachloride-bearing solvents and 
associated aqueous wastes primarily to three waste sites from-1955 until 1973, 
when solvent discharge to soil was discontinued: the 216-Z-9 Trench (a cham
bered crib), the 216-Z-lA Tile Field (specific-retention drain field), and the 
216-Z-18 Crib (specific-retention drain field) (Figure B-3). A small volume 
of carbon tetrachloride may have been discharged to other sites (e.g., 216-Z-l 
and 216-Z-2 cribs, 216-Z-12 Crib, 216-Z-19 Ditch). 

B.2.2.1 216-Z-9 Trench. The 216-Z-9 Trench operated from 1955 to 1962 to 
receive all solvent and aqueous wastes discharged to soil by the Recuplex 
facility. No other cribs were used for this purpose. Furthermore, 216-Z-9 
only received wastes from Recuplex. 

The 216-Z-9 Trench is an enclosed earthen trench, located about 215 m 
east of the 234-5Z Building and about 150 m south of 19th Street. The base of 
the trench is a 18.3- by 9.1-m excavation, 6.1 ·m deep. The surface is a 36.5-
by 27.4- by 0.23-m-thick concrete trench cover at ground level. Waste was 
transferred by gravity through one of two 3.8-cm stainless steel lines which 
entered the trench about 5 m above its bottom. The concrete pad is supported 
by six 7-m-tall concrete columns (Ludowise 1978, Owens 1981, WHC 1991a). 
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Due to the high salt content and acidic nature of the Recuplex wastes, 
considerable gassing and soil plugging were expected when the wastes contacted 
the soil. As a result, the enclosed trench volume and active floor area were 
designed to handle the slow percolation rates of the wastes. However, the 
216-Z-9 Trench was not designed as a specific retention facility (Brown et al. 
1990). 

B.2.2.2 216-Z-lA Tile Field. The 216-Z-lA Tile Field was constructed in 1949 
and was used between 1949 and 1959 to receive overflow liquid waste from three 
adjacent cribs (216-Z-l, 216-Z-2, and 216-Z-3). The waste stream consisted of 
basic (pH 8 to 10) process waste and analytical and development laboratory 
waste from Z Plant.via the 241-Z Settling Tank. Disposal to these facilities 
ceased in 1959. However, in 1964, the 216-Z-lA Tile Field was reactivated to 
receive aqueous and organic waste from the PRF in the 236-Z Building and the 
242-Z Waste Treatment and Americium Recovery Building. This waste stream was 
routed directly to the tile field. 

Between 1964 to 1969, the tile field was divided into three operational 
sections (Z-lAA, Z-lAB, Z-lAC) to preclude waste buildup at the northern end 
of the field. This tile field was designed and operated as a specific
retention facility. No other facility received PRF wastes from 1964 to 1969 
except on two brief occasions while modifications were being made to the tile 
field effluent piping and PRF wastes were discharged to the 216-Z-l and -2 
cribs. 

The 216-Z-lA Tile Field is a drain field located about 150 m south of 
the 234-5Z Building and about 300 m west of Camden Avenue. The tile field has 
surface dimensions of approximately 60 by 110 m. The side walls of the 
5.8-m-deep excavation were sloped inward, resulting in a floor dimension for 
the facility of approximately 35 by 84 m. The floor of the excavation was 
covered by a 1.2-m-thick cobble layer with a minimum north-to-south surface 
slope of 1%. A herringbone pattern of 20-cm-diameter pipe, composed of a 
79-m-long, north-south central distributor pipe and seven pairs of 21-m-long 
laterals, was placed on this cobble layer. The 30- by 79-m rectangular area 
covered by the piping system was then overlain with 15 cm of cobbles and 1.5 m 
of sand and gravel. A sheet of 0.05-cm-thick polyethylene covered by 30 cm of 
sand and gravel was also added to the facility. Effluent piping in the 
216-Z-lA Tile Field is vitrified clay pipe. The central distributor pipe is a 
continuous line, without perforations; the laterals are divided into 
0.3-m-long segments. A 5-cm-diameter stainless steel pipe was added inside 
the central distributor clay pipe as the field was modified into three 
operational sections (Price et al. 1979, Owens 1981). The tile field has not 
been backfilled; the surface remains about 2.5 m below grade. 

The 216-Z-1 and -2 cribs received PRF aqueous and organic wastes for a 
few weeks in 1966 and again in 1967 while modifications were being made to the 
216-Z-lA Tile Field. They are located immediately north of the 216-Z-lA Tile 
Field. They are wooden box structures arranged in a north-south line. Each 
is 3.7 by 3.7 by 4.3 m high, is constructed of 15- by 15-cm timbers, and has a 
open bottom. Each �ox stands in a 4.3-m square by 6.4-m-deep, backfilled 
excavation. By design, the 216-Z-2 Crib overflowed into 216-Z-l, which 
overflowed into the tile field (WHC 1991a). 
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B.2.2.3 216-Z-18 Crib. The 216-Z-18 Crib operated from 1969 to 1973, 
receiving PRF aqueous and organic wastes as a replacement for the 216-Z-lA 
Tile Field. It is a drain field type crib located southwest of 216-Z-lA and 
about 300 m south of the 234-SZ Building. It consists of five parallel, 
north-south oriented excavations, each 63 by 3 m, ranging from 4.5 to 5.5 m 
deep. A 91-m-long, 7.6-cm-diameter steel pipe runs east and west, bisecting 
the length of each excavation. Two 30-m-long, 7.6-cm-diameter perforated, 
fiberglass-reinforced, epoxy pipes exit each side of the steel pipe in each 
excavation (two lines north and two lines south). These distribution lines 
are 0.3 m above the crib bottom in a 0.6-m-thick bed of 3.8 to 7.6 cm gravel. 
The gravel is covered by a membrane barrier overlain by approximately 15 cm of 
sand. The excavations are backfilled to grade. The westernmost of the five 
trenches was never used (WHC 1991a). This crib was designed and operated as a 
specific-retention facility. 

8.2.2.4 Other Facilities. Two other sites in the vicinity of Z Plant that 
probably received a small volume of carbon tetrachloride are the 216-Z-12 Crib 
and the 216-Z-19 Ditch. 

The 216-Z-12 Crib, located near the northwest corner of the 216-Z-18 
Crib, received analytical and development laboratory waste from the 234-SZ 
Building from 1959 to 1973. The contribution from the Development and 
Analytical Laboratories constituted approximately 8% of the total monthly 
input to the crib. Although little information is available on the nature of 
this waste, it is assumed to be representative of the nature of experimental 
and analytical work done during that time period. Most of the development 
work would have been related to studies of separation processes in support of 
Z Plant operations and probably involved nitrate solutions and organic phases 
containing carbon tetrachloride. Bulk organics were collected and disposed of 
in batches to the active carbon tetrachloride disposal site (216-Z-9, 
216-Z-lA, or 216-Z-18). Thus, only a small volume of organics would have been 
discarded to the 216-Z-12 Crib (Kasper 1981). 

The 216-Z-19 Ditch was used to convey process cooling water and steam 
condensate from the 234-SZ Building to the 216-U-10 Pond from 1971 to 1981. 
The Crawley memorandum (Appendix A) states that ttheavy organic was noted in 
the outfall to the 216-Z-19 Ditch tt in 1973. This organic probably contained 
carbon tetrachloride. 

8.2.3 Waste Inventories 

The following estimates of the volumes and quantities of various liquids 
and co�taminants discharged to the three principal carbon tetrachloride 
disposal facilities are based on research into existing documentation, eye 
witness descriptions, and process knowledge. A total of 363,000 to 580,000 L 
of carbon tetrachloride is estimated to have been discharged to the soil 
column between 1955 and 1973 (Table B-1). 
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Table B-1. Contaminant Inventory in Carbon Tetrachloride 
Liquid Waste Disposal Sites. 

Contaminant 216-Z-9 216-Z-lAa 216-Z-18 

Carbon tetra-
chloride (L) 83,000-300,000 170,000

b 110,000 

Plutonium (kg) 106
c 57 23 

Americium (kg) 2.5 1 -0.4 

Total liquid (L) 4.09 X 106 
5.2 X 1� 3.86 X 106 

Period of Use 1955-1962 1964-1969 1969-1973 
a
From 1949·1959, the 216·Z·1A Tile Field received approximately 1 x 106 L of slightly basic, 

aqueous waste via overflow from associated 216·2·1, ·2, and ·3 cribs prior to disposal of PRF waste (Price 
et al. 1'f,79). From 1964·1969, PRF wastes were discharged directly to 21 6·Z·1A. 

Includes fabrication oil. c58 kg were later removed (Ludowise 1978). 

B.2.3.1 216-Z-9 Trench. The Recuplex waste solutions consisted of aluminum, 
magnesium, sodium, calcium, and other metal nitrate salt wastes, degraded 
solvents (TBP or DBBP in carbon tetrachloride), other organics such as solvent 
washings, fabrication oil, and other waste materials from hood and equipment 
flushes (Ludowise 1978). The aqueous wastes were accumulated in a large 
stainless steel tank and periodically batch neutralized to a pH of 2.5 by the 
addition of sodium hydroxide before transfer to the 216-Z-9 Trench (Judson 
1956). Organic liquids were also disposed to the trench in batches. 

The total volume of both aqueous and organic liquid waste discharged to 
216-Z-9 was 4,090,000 L (Ludowise 1978). Of this, approximately 83,000 to 

·300,000 L was carbon tetrachloride, as discussed below. 

Recuplex managers, engineers, and technicians were interviewed regarding 
operating practices and frequency and quantity of discharges to the 216-Z-9 
Trench. From these interviews, process knowledge, and research into exist ·ng 
documents, the quantity of carbon tetrachloride to 216-Z-9 was estimated to be 
300,000 L. 

Owens (1981) reports the following quantities of carbon tetrachloride 
discharged to the 216-Z-9 Trench: 

• 120 tons (73,000 L) of 75-85 vol% carbon tetrachloride in 
combination with TBP, DBBP, and trace MBP 

• 60 tons (44,000 L) cutting oil: 50 vol% carbon tetrachloride in 
combination with lard oil. 

Combined, these represent approximately 83,000 L of carbon tetrachloride. 
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When the 216-Z-9 Trench was deactivated in April 1962, accountability 
records indicated that it contained 27.4 kg of plutonium. Based on the size 
of the trench, the depth of the soil layer containing plutonium, and plutonium 
concentrations, the plutonium content was estimated to be 100±50 kg; 150 kg 
was carried on official records. Based on another nuclear and soil analysis 
in 1973, the plutonium content of the soil was estimated to be 26 to 69 kg 
with 38 kg in the top 30 cm of soil. A potential for a criticality incident 
was recognized, and cadmium nitrate (a neutron absorber) was sprayed onto the 
trench floor. Subsequent studies determined that the risk of criticality had 
been less than originally believed. Even so, removal of the top 30 cm of 
contaminated soil from the trench bottom was viewed as a means of reducing the 
risk of environmental contamination. This was completed in July 1978 through 
a mining operation which successfully removed 58 kg of plutonium from the crib 
floor. The 58 kg of plutonium actually removed in the top 30 cm of soil was 
54% higher than the estimated 38 kg. If this 54% correction factor is applied 
to the total plutonium content of the trench, then at most 106 kg was origi
nal1y present and 48 kg still remains (Ludowise 1978). The americium-241 
inventory is estimated to be 2.5 kg. The site still contains equipment from 
these mining operations (Owens 1981). 

The 11,000 L of aqueous cadmium nitrate solution sprayed on the soil at 
216-Z-9 contributed 11 kg of cadmium to the soil. Tests in 1973 indicated 
that the bulk of the cadmium solution was retained in the top 30 cm of soil 
(Smith 1973). Therefore, a significant proportion of the cadmium was probably 
removed during the 1976-78 mining operations. Other co-contaminants include 
aluminum, calcium, chromium, fluoride, chloride, iron, iodine, magnesium, 
nickel, nitrate, rubidium, sodium, sulfate, sulfamate, cesium-137, uranium, 
ruthenium-106, and strontium-90 (WHC 1991a, Owens 1981). 

B.2.3.2 216-Z-lA Tile Field and 216-Z-18 Crib. The PRF high-salt aqueous 
waste was approximately 2.5� nitric acid with other dissolved metal nitrates 
(aluminum, magnesium, calcium, sodium), bringing the total nitrate concentra
tion to approximately 5 to 6�. The pH of the wastes discharged to the soil 
column ranged from 1 to 2.5. Solvent and plutonium-bearing aqueous wastes 
from PRF were deposited to soil primarily through the 216-Z-lA Tile Field and 
the 216-Z-18 Crib. The 216-Z-l and -2 cribs received PRF wastes for two 
periods of a few weeks. 

The total volume of all types of liquid waste deposited to PRF waste 
sites is reported by Brown et al. (1990) and Price et al. (1979) as follows: 

216-Z-l & -2 cribs 
216-Z-l & -2 cribs 
216-Z-lA Tile Field 
216-Z-lA Tile Field 

216-Z-lAA 
216-Z-lAB 
216-Z-lAC 

216-Z-3 Crib 
216-Z-18 Crib 

33,500,000 L 
211,000 L 

1,000,000 L 
5,200,000 L 
1,910,000 L 
1,900,000 L 
1,410,000 L 

178,000,000 L 
3,860,000 L 
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Review of existing documentation combined with process knowledge sug
gests that approximately 280,000 L of carbon tetrachloride was discharged to 
soil from PRF. 

Organic solvents consumed at PRF between 1964 and 1973 were reported to 
be: 1,777 drums (370,000 L) of carbon tetrachloride; 71,144 lb (32,300 kg) of 
DBBP; and 106,080 lb (48,100 kg) of TBP (Appendix A, Crawley 1974 memorandum). 
The carbon tetrachloride consumption cannot be used to estimate discharge to 
ground because a large fraction of the carbon tetrachloride brought into the 
plant was undoubtedly lost to the ventilation system through evaporation 
(Appendix A). However, the consumption of TBP and DBBP should provide keys to 
a better estimate of the carbon tetrachloride discharged in liquid form 
because (1) TBP and DBBP are very insoluble in water and have very low vapor 
pressures; and (2) during operation, the composition of the solvent was well 
controlled. Based on TBP and DBBP consumption, an estimated 270,000 L of 
liquid carbon tetrachloride was discharged to 216-Z-lA Tile Field and 216-Z-18 
Crib. Of that total, it is estimated that 160,000 L went to the tile field 
and 110,000 L went to the crib. 

Sloat (1967, Appendix B) estimates that about 6,000 gal (22,000 L) of 
fabrication oil was accumulated, washed in lOM nitric acid to remove the 
plutonium, and then routed to the 216-Z-lA Tile Field. At 50 vol % carbon 
tetrachloride, this represents an additional 11,000 L of carbon tetrachloride 
discharged to 216-Z-lA. 

An estimated 57 kg of plutonium and 1 kg of americium were discharged to 
the 216-Z-lA Tile Field (Price et al. 1979). The 216-Z-18 Crib received 23 kg 
of plutonium (Owens 1981). Applying the tile field ratio of 1 kg americium 
per 57 kg plutonium to the crib suggests that approximately 0.4 kg of 
americium was discharged to the crib. 

Other co-contaminants discharged in PRF waste include: fluoride, 
nitrate, sodium, aluminum, magnesium, calcium, sulfate, strontium-90, 
ruthenium-106, cesium-137, cobalt-60, and uranium (WHC 1991a, Owens 1981). 

8.3 CHARACTERISTICS OF THE SITE 

This section discusses the characteristics of the Hanford Site and the 
200 West Area, including the carbon tetrachloride disposal sites. These 
characteristics include topography, meteorology, surface water hydrology, 
geology, hydrogeology, ecology, and cultural resources. 

8.3.1 Topography 

The Hanford Site lies within the Pasco Basin, a sediment-filled, 
topographic low in the Columbia Plateau of southeastern Washington. The Pasco 
Basin occupies about 4,900 km2 and is centrally located within the Columbia 
Plateau. The Basin is bounded to the north, west, and south by anticlinal 
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structures that form local topographic highs (e.g., Saddle Mountains, 
Rattlesnake Hills), and to the east by a broad regional buried monoclinal 
structure (Palouse Slope) (Figure B-4). Surface elevations within the Pasco 
Basin range from >910 m above mean sea level at Rattlesnake Mountain to <105 m 
above mean sea level along the Columbia River at Wallula Gap. 

Within the central part of the basin, late Pleistocene cataclysmic 
flooding and Holocene eolian processes have created an extensive system of 
anastomosing flood channels, giant flood bars, flood plains, sand dunes, and 
wind-blown silt deposits. The 200 West Area is located on the Cold Creek Bar, 
a broad, flat plateau with escarpments to the north, northwest, and east which 
have elevation changes of 15 to 30 m. In the 200 West Area, the surface 
elevation ranges from approximately 200 to 225 m above mean sea level; the 
ground surface slopes at <2 degrees toward the south. 

In the vicinity of Z Plant, surface topography is primarily a result of 
excavation and construction activities associated with waste management 
practices (Plate 1). For example, the 216-Z-lA Tile Field, immediately south 
of the 234-SZ Building, was excavated to a depth of 6 m. It was not 
backfilled to grade and remains as a local, 2.5-m topographic low. 

8.3.2 Meteorology 

The climate of the Hanford Site is classified as mid-latitude semiarid 
or mid-latitude desert. The summers are warm and dry with abundant sunshine 
and winters are cool with occasional precipitation. Overcast skies and fog 
occur periodically in the winter (DOE 1988). 

The mean surface air temperature at the Hanford Meteorology Station 
(located about 0.4 km east of the 200 West Area) averages approximately 12

° C. 
July tends to be the warmest month of the year with temperatures averaging 
24.7

°

C. The highest temperature ever recorded at the Hanford Site was 46 ° C on 
July 27, 1939. January tends to be the coolest month of the year with 
temperatures averaging -l.4 ° C. The lowest temperature ever recorded at the 
Hanford Site was -32.8 ° C on December 12, 1919. The average day of the last 
frost is April 23 and the average day of the first frost is October 15. There 
are an average of 174 d/yr which are free of freezing temperatures (DOE 1988). 

Mean annual precipitation at the Hanford Meteorology Station is about 
16 cm. On average, 42% of the annual precipitation falls during November, 
December, and January. January is the wettest month with an average of nearly 
100 h of precipitation producing 2.3 cm of water. July is the driest month 
with an average of only 10 h of precipitation producing <0.4 cm of water. 
Even though precipitation is less frequent in the summer months, when it does 
occur, it is on the average twice as intense as winter precipitation. The 
average annual snowfall is 33.5 cm and accounts for approximately 38% of all 
precipitation from December through February (Stone et al. 1983). 

The average atmospheric pressure for the Hanford Site is 29.2 inches of 
mercury (742 mm of Hg) (Figure B-5). In general, the atmospheric pressure is 
higher in the winter th�n in the summer, although both the highest and lowest 
recorded pressures at the Hanford Site occurred during winter (DOE 1988). 
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Figure B-5. Average Daily Barometric Pressure at Hanford 
Meteorology Station, 1990. 

30.0 

29.9 -

29.8 -

29.7 -

29.6 -

29.5 -

29.4 -

29.3 -

29.2 -

29.1 -

29.0 -

28.9 -

28.8 -

28.7 -

28.6 -

28.5 
I I I I I I I I I I T 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Note: To convert inches of Hg to 

mm of Hg, multiply inches by 25.4 

to obtain mm. 

1990 

GEOSCl\052291 ·D 

Prevailing near-surface wind in the vicinity of the Hanford Meteorology 
Station is primarily from the west to northwest with an average wind speed of 
4.8 km/h. Seasonal changes in the average wind direction are not very large, 
but seasonal changes in the average wind speed are more variable. June has 
the highest average monthly wind speed 5.8 km/h and the prevailing wind 
direction is from the west-northwest. In November and December, average wind 
speeds fall to about 3.8 km/h and the prevailing wind direction is from the 
northwest· (Stone et al. 1983). Wind roses for the Hanford Site which indicate 
the frequency distribution of wind direction at each station (Figure B-6). 
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B.3.3 Surface Water Hydrology 
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The Pasco Basin is the topographic low within the Columbia Plateau into 
which flow the-Columbia River and its major tributaries, the Snake, Yakima, 
and Walla Walla rivers. These rivers compose the principal surface-water 
features in southeastern Washington. No perennial streams originate within 
the Pasco Basin (DOE 1988). 

Total estimated precipitation over the basin averages <20 cm/yr (DOE 
1988). Mean annual runoff from the Pasco Basin is estimated to be approxi
mately 3% of the total precipitation; the remaining precipitation is assumed 
to be lost through evapotranspiration with a small component (perhaps <1%) 
recharging to the ground water system (DOE 1988). 

West Lake, at the west end of Gable Mountain, is the only natural lake 
within the Hanford Site; it is <l m deep and about 4 ha in size (DOE 1988). 
The primary surface-water features of the Hanford Site are the Columbia and 
Yakima rivers. About two-thirds of the Hanford Site drains into the Columbia 
River; the remaining one-third (in the western and southern portions of the 
Site) drains into the Yakima River. The 200 West Area, except the northeast 
corner, lies within the Yakima River watershed (DOE 1988). 

Two intermittent streams, Cold Creek and its tributary Ory Creek, are 
part of the Yakima watershed and originate in synclinal valleys west of the 
Hanford Site (DOE 1988). 

There are no natural surface drainage channels within the 200 West Area. 
However, artifical drainage channels, ponds, and cribs have been used for the 
ground discharge of liquid wastes created by chemical processing operations. 
The two major surface water bodies created by past waste disposal practices 
were two ponds, one at the northern end of the 200 West Area and one at the 
southern end (Figure 8-2). The northern pond, 216-T-4 (T Pond), was 1 ha at 
its base and received 4.25 x 10 10 L of waste water between 1944-1976. The 
southern pond, 216-U-10 (U Pond}, was 9 ha at its base and received 1.62 x 
10 11 L of waste water between 1944-1984 (ERDA 1975, Aldrich 1985). These 
ponds have been drained and backfilled. Existing surface water features 
within the 200 West Area are the 216-Z-21 seepage basin and the 200 West 
Powerhouse Pond. The 216-S-10 Ditch, just south of the 200 West Area, also 
contains water. 

B.3.4 Geology 

This section discusses the regional and site stratigraphy and geologic 
structure. 

B.3.4.1 Regional Stratigraphy. The Pasco Basin and Hanford Site are 
underlain by up to 230 m of sediments deposited on Miocene-aged basalts. The 
sediments and basalts thicken into the Pasco Basin, a structural depression, 
and generally reach maximum thicknesses in the Cold Creek syncline, which 
trends southeast under the 200 West Area. Older Cenozoic sedimentary and 
volcaniclastic rocks underlying the basalts are not exposed at the surface 
near Hanford. 
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The principal geologic units underlying the Pasco Basin (from oldest to 
youngest) are: 

• The Columbia River Basalt Group, composed of an assemblage of 
continental flood basalts of Miocene age. 

• The Ellensburg Formation, which includes all the sedimentary units 
that occur between the basalt flows of the Columbia River Basalt 
Group in the Pasco Basin. 

• The Ringold Formation, a series of alluvial gravels and sands, 
overbank deposits, and lacustrine deposits of late Miocene to 
Pliocene age. 

• The Plio-Pleistocene unit (DOE 1988), which overlies the Ringold 
Formation in the western Pasco Basin and consists of basaltic 
detritus and a carbonate-rich paleosol that developed on top of a 
post-Ringold erosional surface. 

• The early "Palouse" soil, which overlies the Plio-Pleistocene unit 
in the western Pasco Basin and consists of eolian silt and fine
grained sand. 

• 

• 

The Hanford formation, composed of glaciofluvial gravels, sands, 
and silts deposited by middle to late Pleistocene cataclysmic 
flood waters. 

Holocene surficial deposits, which consist of alluvial and eolian 
silt, sand, and gravel and form a thin veneer across much of the 
Hanford Site. 

These units are discussed in greater detail in Section B.3.4.3, Site 
Stratigraphy. 

8.3.4.2 Regional Structure. The Hanford Site is located in the eastern 
portion of the Yakima Fold Belt. The Yakima folds are a series of segmented, 
narrow, asymmetric anticlines separated by broad, flat synclines that, in many 
cases, contain thick accumulations of sediments. The northern limbs of the 
generally east-west trending asymmetric synclines usually dip at relatively 
shallow angles to the south; the southern limbs dip steeply to the north and 
are often faulted. The 200 West Area is on the northern limb of the Cold 
Creek syncline. 

The Pasco Basin is bound on the north by the Saddle Mountains anticline, 
on the west by Umtanum Ridge, Yakima Ridge, and Saddle Mountains anticlines, 
on the south by the Rattlesnake Mountain anticline. The Palouse slope, a 
west-dipping monocline, bounds the Pasco Basin on the east. The Pasco Basin 
is divided into the Wahluke and Cold Creek synclines by the Gable Mountain 
anticline, the easternmost extension of the Umtanum Ridge anticline 
(Figure B-7). 
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Figure 8-7. Structural Geology of the Hanford Site. 
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B.3.4.3 Site Stratigraphy. An east-west cross section across the Hanford 
Site through the 200 West Area illustrates the lateral extent of the geologic 
units underlying the Pasco Basin (Figure B-8); a series of cross sections 
across the area south of Z Plant are shown in Plate 2. The stratigraphy of 
the Z Plant area is summarized in Figure B-9. Elevations of contacts between 
units and thicknesses of the various geologic units in the 200 West Area were 
interpreted from borehole lithologic logs and/or cores and are summarized in 
Appendix C6. The interpretation of the Ringold stratigraphy is based on 
Lindsey (1991). 

B.3.4.3.1 Columbia River Basalt. The top of the Columbia River Basalt 
ranges in depth from approximately 120 to 180 m under the 200 West Area; depth 
to basalt in the vicinity of the carbon tetrachloride disposal sites is about 
163 m. As indicated by the surface of the uppermost basalt flow in this area, 
the Elephant Mountain Basalt, the basalts dip to the southwest across the 200 
West Area toward the axis of the Cold Creek syncline (Figure B-10). 

B.3.4.3.2 Ringold Formation. The Ringold Formation in the Pasco Basin 
contains up to five separate stratigraphic intervals dominated by fluvial 
gravels. These gravels are separated by intervals containing deposits typical 
of overbank and lacustrine facies associations. These units are not 
continuous across the Hanford Site; only the lowermost and uppermost gravel 
units occur in the 200 West Area (Figure B-8). 

The strata forming the fluvial gravel facies consist dominantly of 
clast-supported granule to cobble gravel with a sandy matrix. Low angle to 
planar stratification, massive bedding, channels, and large-scale cross
bedding are found in outcrops. The strata were deposited in a gravelly 
fluvial system characterized by wide, shallow, shifting channels. 

Lowermost Ringold deposits, overlying the Elephant Mountain Basalt, 
consist of the fluvial gravel designated fluvial sequence A (FSA). The FSA 
correlates to strata assigned to the lower, coarse-grained basal unit of the 
Ringold Formation in the western Cold Creek syncline and 200 West Area (DOE 
1988). In the vicinity of the carbon tetrachloride disposal sites, this unit 
is 12 m thick. 

The FSA is overlain by a sequence of overbank sediments. The overbank 
deposits in the 200 West Area consist of clayey to silty paleosols containing 
variable amounts of calcium carbonate. These sediments record the formation 
of soils and are not present in the northeastern portion of the 200 West Area. 
These paleosols correlate to the fine-grained section of the basal unit of the 
Ringold Formation as described by DOE (1988). 

The paleosols, or in their absence, the FSA, are overlain by the 
lacustrine sediments. These deposits are characterized by plane laminated to 
massive clay with thin silt and silty sand interbeds displaying some soft
sediment deformation. These sediments were likely deposited under lacustrine 
conditions. The lacustrine sediments correlate with the lower unit of the 
Ringold Formation, as described by DOE (1988). 
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Figure 8-8. Cross Section Across the Hanford Site Through the 200 West Area. 
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Figure B-9. Generalized Hydrostratigraphic Column for the Z Plant Area. 
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Figure B-10. Top of Elephant Mountain Basalt in the 200 West Area. 
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The paleosol and lacustrine deposits together compose the lower mud 
sequence of the Ringold Formation. The definition of the lower mud sequence 
is based on site-wide stratigraphic data, which indicate that it is the lowest 
of the three mud sequences in the Cold Creek syncline. The other two ("OB", 
Figure B-8) are not found at the 200 West Area (Lindsey 1991). 

The lower mud sequence thickens from zero in the northeast corner of 
200 West Area to nearly 60 m at the western boundary. The top of this mud 
sequence slopes in general from east to west, but defines several local 
topographic highs and lows; one such low occurs immediately south of the 
carbon tetrachloride disposal sites (Figure 8-11). 

The uppermost fluvial gravel-dominated interval, designated as fluvial 
sequence E ( FSE), is the most widespread of the grave 1 i nterva 1 s. The FSE is 
found throughout the Cold Creek syncline forming a west-thickening wedge which 
is up to 100 m thick south and west of the 200 West Area. The FSE correlates 
to the middle Ringold Unit of the Ringold Formation in the 200 West Area, as 
described by DOE (1988). 

The Ringold gravel unit FSE overlies the lower mud sequence, where the 
mud is present. Where the lower mud sequence is not present the FSE overlies 
the gravel unit FSA or the Elephant Mountain Basalt. The FSE gravel is 
present throughout the 200 West Area and ranges in thickness from about 60 m 
to at least 125 m; it is approximately 87 m thick in the vicinity of the 
carbon tetrachloride disposal sites. In general, the FSE gravel slopes to the 
southwest in the northern half of the 200 West Area and to the south in the 
southern half of the area. Locally, the top of the FSE has many undulations. 

Interbedded fluvial sand and overbank deposits overlie the FSE. The 
fluvial sands commonly form fining upward sequences <l to several meters thick 
that were deposited in wide, shallow channels incised into a muddy floodplain, 
represented by the overbank deposits. These sediments compose the upper unit 
of the Ringold Formation as originally described by Newcomb (1958). 

Erosional remnants of these fluvial sands and overbank muds occur 
locally in the 200 West Area. For example, the upper Ringold is 7.6 m thick 

0- in a small area northwest of the 216-Z-IA Tile Field and may extend under the 
tile field, but it is apparently missing under the 216-Z-9 Trench and 216-Z-18 
Crib. This unit reaches thicknesses of at least 15 min two local highs in 
the eastern portion of the 200 West Area. 

B.3.4.3.3 Plio-Pleistocene Unit. Unconformably overlying the Ringold 
Formation in the western Cold Creek syncline in the vicinity of the 200 West 
Area is the Plio-Pleistocene unit (DOE 1988). The unit is separated into two 
facies: basaltic detritus and pedogenic calcrete. Depending on the location, 
one or both facies may be present; the calcrete facies predominates in the 
200 West Area. 

The calcrete facies, which generally consists of interfingering 
carbonate-rich silt and sand and carbonate-poor silt and sand, is locally 
referred to as the "ca 1 i che 1 ayer". However, the character of this ca 1 i che 
varies from three to four distinct, compact layers in the northern 200 West 
Area to one or more less compact layers in the Z Plant area to a diffuse zone 
in the southern 200 West Area. 
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Figure 8-11. Top of the Lower Mud Sequence in the 
Ringold Formation in the 200 West Area. 
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The Plio-Pleistocene unit ranges from Oto more than 15 m in thickness 
in the 200 West Area; it is 6 to 7.6 m thick under the three carbon tetra
chloride disposal sites (Figure 8-12). The Plio-Pleistocene unit dips 
generally from the north to the south-southwest (Figure 8-13). 

B.3.4.3.4 Early "Palouse" Soil. The early Palouse soil consists of 
wind-blown silt and fine-grained sand that overlies the Plio-Pleistocene unit 
in the western Cold Creek syncline around the 200 West Area (Tallman et al. 
1981, Bjornstad 1984, DOE 1988). The unit is differentiated from overlying 
slackwater deposits by greater calcium carbonate content, cohesive structure 
in core samples, and high natural gamma response in geophysical logs 
(Bjornstad 1984). The upper contact of the unit is poorly defined and it may 
grade up-section into the lower part of the Hanford formation. The soils 
range in thickness from Oto more than 17 min the 200 West Area and dip from 
the north to the south. 

B.3.4.3.5 Hanford Formation. In the 200 West Area, the Hanford 
formation can generally be divided into two main facies: coarse-grained, or 
gravelly, deposits and fine-grained, or sandy and silty, deposits. The 
gravelly facies (''HG" on Figure B-8) consists of coarse-grained sand and 
granule to boulder gravel that display massive bedding, plane to low angle 
bedding, and large scale cross-bedding in outcrop. Matrix commonly is lacking 
in gravels, giving them an open framework appearance. In the 200 West Area, 
the gravel facies association generally fines to the south, containing less 
gravel. The gravelly facies was deposited by high energy flood waters. 

The sand and silt facies (''HSZ" on Figure B-8) coniists of fine- to 
coarse-grained plane to cross-bedded sand and silt that commonly display 
normally graded rhythmites a few centimeters to several tens of centimeters 
thick in outcrop (Myers and Price 1979, DOE 1988). These sediments were 
deposited in transitional areas adjacent to main flood channels and in 
slackwater conditions and backflooded areas (DOE 1988). 

The Hanford formation ranges from 6 to >60 m thick in the 200 West Area; 
it is 34 to 40 m thick in the vicinity of the three carbon tetrachloride 
disposal sites. The surface of the Hanford formation dips from the northeast 
to the southwest. The Hanford formation can be locally subdivided into 
subunits based on dominant lithology. The description and thicknesses of the 
six subunits for the Z Plant Area are shown on Figure B-9. Last et al. (1989) 
suggest that a flood channel filled with the coarse-grained gravel sequence 
runs north-south under Z Plant toward U Pond, bisecting the 200 West Area. 
The thickness of the Hanford formation in this area ranges from approximately 
24 to nearly 46 m. 

B.3.4.4 Site Structure. Local structural features in the vicinity of the 
200 West Area include the Cold Creek syncline and the Gable Butte-Gable 
Mountain extention of the Umtanum Ridge anticline (Figure B-7). The axis of 
the Cold Creek syncline lies approximately 980 m south of the 200 West Area; 
the 200 West Area is located on the northern flank of the Cold Creek syncline. 
In this area, the bedrock dips gently (about 5 degrees) to the south. The 
deepest parts of the Cold Creek syncline include the Cold Creek depression 
which is located beneath the 200 West Area (Myers 1981). 
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Figure B-12. Isopach Map of the Plio-Pleistocene Unit in the 200 West Area. 
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Figure B-13. Top of the Plio-Pleistocene Unit in the 200 West Area. 
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Local faults are associated with the deformation at Gable Mountain (PSPL 
1982). The greatest offset along these faults occurs within the basalt 
bedrock (>49 m) with much less offset (perhaps 6 cm) in the overlying 
glaciofluvial sediments. The latest Quaternary movement along the Gable 
Mountain faults has been dated as 13,000 yr ago (PSPL 1982). No faults have 
been identified beneath the 200 West Area facilities. 

Other faults within the Pasco Basin generally are identified with 
deformation of the surrounding anticlinal structures. These faults are 
typically high-angle reverse faults, subparallel to the fold axes, and 
generally are located along the steeper limb of the folds (Myers and Price 
1979). Other tectonic features including tear faults, shatter breccias, and 
tectonic joints are also associated with the folds and are related to the 
folding process (Price 1981). 

B.3.5 Hydrogeology 

B.3.5.1 Regional. The hydrogeology of the Pasco Basin is characterized by a 
multiaquifer system that consists of four hydrogeologic units that correspond 
to the three formations of the Columbia River Basalt Group and the suprabasalt 
sediments. The basalt aquifers are confined and occur in the sedimentary 
interbeds and/or interflows zones located between dense basalt flows. The 
uppermost aquifer consists of the suprabasalt sediments comprised of fluvial, 
lacustrine, and glaciofluvial sediments. The uppermost aquifer is regionally 
unconfined and is contained largely within the Ringold and Hanford formations. 

Local recharge to the shallow basalt aquifers results from infiltration 
of precipitation and runoff along the margins of the Pasco Basin. Regional 
recharge of the deep basalt aquifers is inferred to result from interbasin 
ground water movement originating northeast and northwest of the Pasco Basin 
in areas where the deeper basalts crop out extensively (DOE 1988). Ground 
water discharge from shallow basalt aquifers is probably to the overlying 
aquifers and to the Columbia River. The discharge area(s) for the deeper 
ground water system is uncertain, but flow is inferred to be generally 
southeastward with discharge thought to be south of the Hanford Site (DOE 
1988). An erosional "window" through the dense bas a 1t fl ow interiors has been 
identified in one portion of the Hanford Site (north of the 200 East Area) 
which may allow direct interconnection between the uppermost aquifer system 
and underlying confined aquifers if downward vertical gradients are present. 

The uppermost aquifer system is regionally unconfined beneath the 
Hanford Site and lies at depths ranging from <0.3 m below ground surface near 
West Lake and the Columbia and Yakima rivers, to >107 m in the central portion 
of the Cold Creek syncline. Ground water in this aquifer system occurs within 
the glaciofluvial sands and gravels of the Hanford formation and the fluvial 
and lacustrine sediments of the Ringold Formation. 

The water table in the southwestern Pasco Basin is generally within 
Ringold fluvial gravels of unit FSE. In the northern and eastern Pasco Basin, 
the water table is generally within the Hanford formation. Hydraulic conduc
tivities of the Hanford formation (150 to 6,100 m/d) are much greater than 
those of the gravel facies of the Ringold Formation (6 to 180 m/d). The main 
body of the unconfined aquifer occurs within the Ringold Formation. 
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The base of the uppermost aquifer system is defined as the top of the 
uppermost basalt flow. However, the fine-grained overbank and lacustrine 
deposits of the lower mud sequence in the Ringold Formation locally form 
confining layers for Ringold fluvial gravels underlying FSE. The uppermost 
aquifer system is bounded laterally by anticlinal basalt ridges and is 
approximately 150 m thick near the center of the Pasco Basin. 

Sources of natural recharge to the uppermost aquifer system are rainfall 
and runoff from higher bordering elevations, water infiltrating from small 
ephemeral streams, and river water along influent reaches of the Yakima and 
Columbia rivers. No downward percolation occurs on the 200 Area Plateau where 
sediments are layered and vary in texture; in this area, all of the moisture 
is removed by evapotranspiration (Gee 1987, Routson and Johnson 1990). In 
areas where soils are coarse-textured and precipitation is above normal, 
downward movement below the root zone is common (Rockhold et al. 1990). 

Artificial recharge of the upper aquifer system occurs from the disposal 
of large volumes of waste water on the Hanford Site (principally in the 
200 Areas) and large irrigation projects surrounding the Hanford Site. 
Artificial recharge has resulted in changes in the water table and ground 
water flow directions since operation of the Hanford Site began (Figure 8-14). 

Regional ground water flow across the Hanford Site is generally to the 
east. South of Gable Mountain, flow is interrupted locally by the ground 
water mounds in the 200 Areas which produce local areas of radial flow 
(Figure 8-14). Ground water flow velocities for the 200 Areas are estimated 
to range from 0.3 to 27 m/d (Graham et al. 1981). 

B.3.5.2 Site. The hydrostratigraphy, hydraulic properties, recharge, and 
ground water flow for the 200 West Area are discussed in this section. The 
hydrostratigraphic units in the Z Plant Area are the: Ringold Formation, 
Plio-Pleistocene unit, early Palouse soil, and Hanford formation (Figure B-9). 

B.3.5.2.1 Saturated Zone. In the 200 West Area, the uppermost aquifer is 
contained in the Ringold Formation and displays unconfined to locally confined 
or semiconfined conditions. The depth to ground water ranges from approxi
mately 58 m near the former U Pond to 82 m in the northeast corner of the 200 
West Area; in the vicinity of the carbon tetrachloride disposal sites, the 
depth to ground water ranges from about 60 to 66 m. The saturated thickness 
of the unconfined aquifer is approximately 67 m southeast of Z Plant, but 
elsewhere in the 200 West Area reaches approximately 113 m. 

The lower part of the upper aquifer system consists of Ringold unit FSA 
which generally is confined by fine-grained sediments of the overlying lower 
mud sequence. The thickness of this confined zone ranges from >30 m in the 
southern portion of the 200 West Area to Om beneath the northern portion 
(Lindsey 1991). The confining layer overlying the FSA is up to 60 m thick 
below the western section of the 200 West Area before pinching out in the 
eastern section. The surface of the confining layer dips to the southeast in 
the vicinity of Z Plant (Figure B-11). A mean hydraulic conductivity for the 
confining material of 1.6 x 10- 5 m/d has been obtained from permeameter 
testing of core samples from the top of the unit (Last et al. 1989). 
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Figure B-14. Water Table in the Region of the 200 West Area, 1944-1987. 
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The lower mud sequence is absent in the northernmost portion of the 200 
West Area, and a single, undifferentiated gravel sequence consisting of FSA 
and overlying deposits of FSE is found. In this area, it is not possible to 
hydraulically differentiate the FSA from FSE. 

The water table in the 200 West Area is contained within the fluvial 
gravel and sand of Ringold unit FSE. This unit consists of more than 76 m of 
gravel, sand, and minor silt. The hydraulic conductivities of this unit have 
been determined from pump tests and slug tests (Table B-2). 

B.3.5.2.2 Vadose Zone. The vadose zone beneath the 200 West Area ranges in 
thickness from 58 m beneath the former U Pond to 82 m in the northeast portion 
of the 200 West Area. The vadose zone is 60 to 66 m thick underlying the 
carbon tetrachloride disposal sites. Sediments in the vadose zone consist of 
the: (1) fluvial gravel of Ringold unit FSE, (2) upper Ringold unit, 
(3) Plio-Pleistocene unit, (4) early Palouse soil, and (5) Hanford formation. 
Few of these units are continuous across the 200 West Area. The thickness of 
the Ringold unit FSE above the water table in the 200 West Area ranges from O 
to >49 m. The variation is the result of both the variable thickness of the 
unit and the ground water mound derived from waste water disposal. 

The FSE is overlain by fluvial sands composing the upper unit of the 
Ringold Formation. Calcretes of the Plio-Pleistocene unit (the caliche layer) 
overlie the Ringold Formation throughout most of the 200 West Area. The top 
of the Plio-Pleistocene unit dips approximately 1.5 degrees to the southwest 
beneath the northern portion of the 200 West Area and flattens to the south 
where it pinches out (Figure B-13). The higher degree of cementation and 
laterally continuous nature of this unit may create a layer with relatively 
low permeability. Thus, a potential exists for lateral movement of vadose 
zone recharge water above the Plio-Pleistocene unit and relatively slow 
movement of water through this layer. Perched water has been reported at a 
depth of approximately 37 m (5 m above the caliche layer), approximately 565 m 
south of Z Plant in a well drilled in April 1991 (Wl8-29). 

A sequence of unconsolidated loess and sandy silt up to 5 m thick and 
designated the early Palouse soil overlies the Plio-Pleistocene unit beneath 
the southern portion of the 200 West Area. The deposit is uniformly fine 
grained, micaceous, moderately calcium carbonate rich. 

The Hanford formation is the uppermost unit in the unsaturated zone 
except for discontinuous recent eolian sands present in the northwestern 
section of the 200 West Area. The hydraulic conductivity of air in the 
Hanford formation and the permeability have been calculated by applying 
suction to vadose zone borings (Table 8-2). 

Moisture data have been collected from most of the wells drilled in the 
200 West Area for the Resource Conservat;on and Recovery Act (RCRA) of 1916 
program. The moisture in the Hanford formation ranges from 0.31 to 33.16% and 
averages 5.3%. In the early Palouse soil, the moisture content ranges from 
2.7 to 29.5% and averages 13.9%. The moisture content in the Plio-Pleistocene 
unit averages 3.8% and ranges between 1.8 and 5.8%. The upper Ringold 
moisture content ranges from 1.9 to 11.4% and averages 6.6%. The moisture 
content of the middle Ringold averages 2.4% and ranges from 0.87 to 6.6%. 
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Table 8-2. Hydraulic Properties for the 200 West Area. 

HANFORD FORMATION 

K
a
ir (middle section) = 1.3 x 10·4 to 3.7 x 10·4 cm/sa 

K
sat 

= 600 to 3,000 m/d (range for the 200 Areas) b 

kc (middle section) = 2 x 10·8 to 5.6 x 10·8 cm2a 

Effective porosity= approximately 30%b 

Storativity = 0.07b 

MIDDLE RINGOLD (FSE) 

Near LLWMA-39 

Near LLWMA-4 

Near U-12 

Ksat =- 0.3 to 210 m/d 
Ksat =- 7 to 1,550 m/d 
Ksat = 2.4 to 6.4 m/d 

200 Areas Ksat = 9 to 230 m/d 
Effective porosity= l0%h to 20%b 

Storativity = 0.05 to 0.2t 

LOWER RINGOLD (lower mud sequence) 

T = 1.3 to 650 m2/dd 

T = 27 to 4,700 m2/dd 

T = 13 to 32 m2/de 

T = 3 to 70 m2/db 

K
sat 

= 1 to 3.6 m/d (range for the 200 Areas) b 

Effective porosity= approximately 10%b 

Storativity = 0.002b 

asee Appendix F. 
bFrom Graham et al. 1981. 
cSoil permeability. 
dFrom Last et al. 1989 and Barton 1990. 
eFrom Goodwin 1990, all of these values are from slug tests. 
fFrom Last et al. 1989. 
9LLWMA = low level waste management area. 
hFrom Bierschenk 1959. 

2.3.5.2.3 Recharge. Artificial recharge to the unconfined aquifer is 
estimated to be ten times greater than natural recharge (Graham et al. 1981). 
The major source of artificial recharge in the 200 West Area has been from the 
U Pond. It is estimated that the water table elevation beneath the U Pond was 
20 m lower in 1944, prior to use of the pond. U Pond was decommissioned in 
1984. Figure B-15 shows a hydroqraph of well Wl8-15 which is located 
immediately north of the former U Pond site and shows that the water level has 
declined about 5 m since the pond was decommissioned. In the first few years, 
the water level declined relatively rapidly and has since leveled out. 
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Figure B-15. Water Levels in Well Wl8-15, 1984 Through 1991. 
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Until the mid-1950s, the ground water mound at T Pond dominated flow 
directions in the 200 West Area. Between 1944 and 1955, the ground water 
table under the T Pond area rose 29 m; in 1955, the top of the ground water 
mound under T Pond was at an elevation of approximately 149 m (Kipp and Mudd 
1974). The highest elevations in nearby wells were observed in 1956. 

More recently large quantities of waste water have been discharged to 
the 216-Z-20 Crib (Figure B-2) and are expected to continue (WHC 1990a), 
although at reduced discharge rates. Because this crib is adjacent to the 
carbon tetrachloride disposal sites, it potentially affects ground water 
movement in this area. The historical discharge record for this crib is shown 
in Figure B-16. The water table in the vicinity of the crib is shown in 
Figure B-17 for 1991 (the time period of interest). Comparison of the 
discharge history and the hydrograph of a nearby well (Figure B-18) show the 
major drop in water level is related more to U Pond closure in 1984 than to 
declining discharge to the 216-Z-20 Crib. A small increase in water table 
elevation during 1990 appears to correlate with the secondary maximum effluent 
discharge peak that occurred during 1988-89. 
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Figure B-16. Monthly Discharges of Liquid Waste to the 
216-Z-20 Crib, 1981-1990. 
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Two other areas that currently receive waste water in the Z Plant area 
are the Sanitary Tile Field and the 216-Z-21 Seepage Basin (Figure B-3). It 
is estimated that 1.5 x 107 L/yr are discharged to the Sanitary Tile Field and 

::,,. 9.8 x 10
7 L/yr are discharged to the seepage basin. 

8.3.5.2.4 Ground Water Flow. Ground water elevations in December 1990 
for the unconfined aquifer in the 200 West Area are shown in Figure B-19. 
Ground water flow is generally toward the east, with some flow to the north. 
The mound originating from U Pond appears to be centered northeast of the 
former U Pond site. Continuing liquid discharges to other sites southeast of 
Z Plant (e.g., 216-Z-20 Crib) may be responsible in part for this apparent 
shift. 

The horizontal hydraulic gradient is expected to decrease and shift to 
the east as the ground water mounds dissipate. The horizontal hydraulic 
gradient in the 200 West Area is relatively high, ranging from 0.0009 to 
0.003. Downward vertical hydraulic gradients are expected to be present 
within the unconfined aquifer in parts of the 200 West Area as a result of the 
U Pond ground water mound (Graham et al. 1981). Using the gradients above and 
the hydraulic parameters shown in Table 8-2, the ground water velocity can be 
calculated to range from <0.1 to about 47 m/d. 
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Figure 8-17. Water Table Elevation in the Vicinity 
of Z Plant, December 1990-February 1991. 
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Figure 8-18. Water Levels in Well Wl5-5, 1965-1991. 
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8.3.5.3 Water Use. Ground water beneath the 200 West Area is only used for 
ground water monitoring. There are no domestic ground water supply wells 
within the 200 West Area. Drinking, emergency, and process water are drawn 
from the Columbia River, treated, and imported to the 200 West Area. The 
nearest well used to supply drinking water is located at the Yakima Barricade 
(Well 699-49-lOOC), which is about 5 km west of the 200 West Area. The 
nearest water supply wells are located offsite about 15 km northwest of the 
200 West Area (the Berk well and Ste. Michelle #1 and #2). These wells obtain 
their water from the basalt and the basalt interbeds, from depths of more than 
140 m. The wells are reportedly used for irrigation although they may also be 
used to supply drinking water. 
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Figure 8-19. Water Table in the 200 West Area, December 1990. 
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Natural vegetation in the 200 West Area consists of a sparse covering of 
desert shrubs and drought-resistant grasses. Big sagebrush, bitterbrush, 
rabbitbrush, and spiny hopsage are the dominant shrubs in the area with an 
understory of grasses. Cheatgrass and Sandberg bluegrass are the predominant 
grass types in the area, although cheatgrass is an alien species thought to be 
attributable to past lifestock grazing. Cottontail, jackrabbit, Great Basin 
pocket mouse, horned lark, and the western meadowlark are species associated 
with the sagebrush/grass community. Raptors, mule deer, andcoyotes also 
forage in this habitat type. Grasshoppers are the most conspicuous insect 
community 

Only a few species of small birds nest in the steppe vegetation. 
Semiannual peaks in avian variety and abundance occur during migration 
seasons. The bald eagle, a federally listed threatened species, is a regular 
winter resident at the Hanford Site, and the peregrine falcon, federally 
listed as endangered, is an occasional winter visitor to the Hanford Site. 
Bald eagles roost and forage along the Columbia River, primarily near the 
100-H Area, during the winter (October to March). American white pelicans and 
ferruginous hawks, state-listed endangered and threatened vertebrate species, 
can also be foundon the Hanford Site; sandhill crane, a state-endangered 
species, migrate over the Hanford Site but have been observed to land only 
rarely. The state-endangered plant species persistent sepal yellowcress may 
occur along the shoreline of the Columbia River. The state-threatened plants, 
Columbia milk-vetch and Hoover's desert parsley, exist in Benton County. No 
species of plant or animal registered as rare, threatened, or endangered are 
known to depend on the habitats in the immediate vicinity of the proposed ERA. 

8.3.7 Cultural Resources 

Cultural resources at the Hanford Site consist of Native American 
archaeologicalsites. The sites are the result of approximately 10,000 yr of 
river-oriented activity from various Plateau Indian tribes. The remains are 
villages which consist of houses, fishing camps, game traps, cemetaries, and 
sites for religious observations. Approximately five sites are located north 
of the 200 West Area near Gable Mountain and approximately 15 km from the site 
of the proposed action. An archaeological survey has been conducted on a 50% 
random sample of the undeveloped portions of the 200 West Area (Chatters 
1990). The survey did not indicate that any archaeological sites or Native 
American Indian interests exist in the area. A cultural clearance has been 
granted for the proposed activities. 
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Data on the nature and extent of contamination in both the unsaturated 
and saturated zones were compiled from existing data and from investigations 
conducted during Phase I Site Evaluation. The phased approach to site char
acterization precluded drilling new wells during Phase I, and thus, limited 
borehole activities to the use of existing wells. A total of 65 ground water 
and unsaturated zone wells, ranging in depth from 5 to 125 m, have been 
drilled within approximately 30 m of the three carbon tetrachloride disposal 
sites; the majority of these are at the 216-Z-lA Tile Field (Plate 3). 
Construction details for these boreholes are described in Appendix C and 
summarized in Table C-1. 

B.4.1 Contamination in the Unsaturated Zone 

This section discusses organic and radiological contamination in the 
unsaturated zone in the vicinity of the three primary carbon tetrachloride 
disposal sites and in the 200 West Area. Details of the test methods for 
sampling and analysis conducted during Phase I activities are included in 
Appendix C (field investigation reports, Part 2), Appendix D (vapor sampling), 
and Appendix F (vapor extraction system test). Quality assurance documenta
tion is also included in the appendices. 

B.4.1.1 Organic Contamination. The data on organic contaminant distribution 
consist of soil gas analyses, historical well log data, measurements of carbon 
tetrachloride vapors in boreholes, soil analyses, and data collected during 
.the vapor extraction system test. The organic contamination data are divided 
into two sections, the near field (which includes the three primary carbon 
tetrachloride disposal sites) and the far field (which includes the 
200 West Area). 

B.4.1.1.1 Near Field. Carbon tetrachloride vapors have been detected in the 
vadose zone in the vicinity of the three primary carbon tetrachloride disposal 
sites. During the Westinghouse Hanford soil gas survey, values of 1.5 to 
15 p/m vol of chlorinated hydrocarbons were detected 1.5 m below the surface 
using field screening equipment. Draeger (tradename of Draegerwerk Aktien 
Gesellschaft, Federal Republic, Germany) tubes were used to confirm that the 
chlorinated hydrocarbons included carbon tetrachloride. 

Chlorinated hydrocarbon vapors were detected at the wellhead and/or 
downhole at virtually every well associated with the three carbon tetrachlor
ide disposal sites (Figure 8-20). Every sample tested with a Draeger tube 
confirmed the presence of carbon tetrachloride (Appendix C). On that basis, 
carbon tetrachloride is assumed to be present in all the wells with positive 
vapor detections. 
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Figure B-20. Wells in Which Carbon Tetrachloride Vapor was 
Detected in the Z Plant Area, 1991. 
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Several of the wells that did not have detectable carbon tetrachloride 
(WIS-9, WlS-8, WlS-86, WlS-85, and Wl8-164) at the wellhead were only uncapped 
on relatively high pressure days. There appears to be a correlation between 
barometric pressure and the detection of vapors at the surface. Figure B-21 
shows the relationship between barometric pressure and days during which 
vapors were detected. An example of the possible effects of barometric pres
sure on the vapor concentrations can be seen by comparing the measurements 
from the same well on different days (Appendix C2, Appendix 0). In well 
Wl8-6, no organic vapor was detected on January 28 (a high pressure day), but 
170 p/m vol were detected at the wellhead on February 12 (a low pressure day). 
This pattern was observed in 18 wells. 

Figure 8-21. Comparison of Barometric Pressure to Wellhead Detections 
of Carbon Tetrachloride Vapor, January-February 1991. 
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Other wells that did not have detectable carbon tetrachloride at the 
surface include Wl8-76 and Wl8-78, which are both <6 m deep, and wells Wl8-
149, Wl8-159, Wl8-164, Wl8-173, and Wl8-175, which have cement plugs and may 
have no openings to the soil (based on the drilling/completion logs and the 
present depth to the bottom of the wells). 

Based on the surface sampling, it appears that carbon tetrachloride 
vapor is present beneath the entire 216-Z-18 Crib, the 216-Z-lA Tile Field, 
and the 216-Z-9 Trench area. Carbon tetrachloride vapors do not emanate from 
the wells when the wells are capped, as they are when not in use. 

Oownhole sampling was conducted in each of the disposal areas. All of 
the downhole values should be considered as minima because the sampling device 
may have been leaking (Appendix 0). In the 216-Z-9 Trench area, wells WlS-82, 
WlS-84, Wl5-95, and Wl8-87 were sampled and showed downhole carbon tetra
chloride levels ranging from 2.3 to 106 p/m vol. The highest downhole 
concentrations were observed in well WlS-84, and a Draeger tube was used to 
confirm that the chlorinated hydrocarbons included carbon tetrachloride. 

In the 216-Z-18 Crib area, the downhole concentrations of carbon 
tetrachloride ranged from <l to 140 p/m vol, with well Wl8-99 having the 
highest concentration. Wells Wl8-98, Wl8-94, Wl8-95, and Wl8-82 all had 
carbon tetrachloride concentrations above 10 p/m vol. Well Wl8-96 had a 
concentration of 51 p/m vol at the surface. 

In the 216-Z-lA Tile Field, downhole concentrations of carbon tetra
chloride ranged from 1.7 to 16.2 p/m vol, with the highest concentration in 
well Wl8-150. Surface concentrations in well Wl8-6 were 170 p/m vol; in well 
Wl8-85, they were 105 p/m vol; and in well Wl8-86, they were 53 p/m vol. 

Based on the downhole sampling, carbon tetrachloride is present in the 
vicinity of the 216-Z-9 Trench, the 216-Z-18 Crib, and the 216-Z-lA Tile Field 
at depths ranging from 24 to 63 m below ground surface. 

Additional downhole sampling was conducted during the soil vapor 
characterization tests. The data show that concentrations of up to 89 p/m vol 
of carbon tetrachloride have migrated to a depth of at least 40 m below the 
tile field (Plate 4). The carbon tetrachloride has also migrated laterally at 
least 24 m outside of the tile field as seen in the 
19 p/m vol concentration observed in well W18-87. 

An 80-h venting test was conducted at well Wl8-171 in the 35- to 42-m 
depth interval. During the test, the initial carbon tetrachloride 
concentration was 200 p/m vol, which gradually increased to 600 to 700 p/m vol 
after 30 h of venting. A peak of 915 p/m vol was observed at 67 h. The 
venting flow rate was 8.5 to 8.8 m3/min, with a well vacuum of 89 to 102 cm 
water gage. During this test, 136 kg of carbon tetrachloride were removed 
from the unsaturated zone. 

A 24-h vent test was performed at well Wl8-167 in the depth interval of 
35 to 36 m. At this well, carbon tetrachloride concentrations remained fairly 
constant between 180 and 200 p/m vol. 
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Volatile organic compounds were analyzed for in vapor samples collected 
during the vapor extraction system tests (Appendix F3). Chloroform was 
detected, but it was below the detection limit, which ranged from 5 to 10 p/m 
vol. The analyses also indicated the presence of 2-butanone up to 148 p/m 
vol, but this may be a reflection of the analytical method, in which alcohol 
is used. In addition, 2-butanone was detected in a sample blank. 

Vapor samples from boreholes in the vicinity of the 216-Z-9 Trench and 
the 216-Z-18 Crib have only been analyzed for carbon tetrachloride. 

Cadmium concentrations in the soil at the 216-Z-9 Trench were measured 
in 1973. Of the samples collected then from soil which was not subsequently 
excavated, concentrations up to 87 µg/g were observed at a depth of 46 to 
61 cm (Smith 1973). 

B.4.1.1.2 Far Field. Carbon tetrachloride or chlorinated hydrocarbons have 
.been detected using field screening instruments during drilling in over half 
of the wells drilled in the 200 West Area since 1987 (Figure B-22). The wells 
are differentiated with respect to whether the organic was detected above 
and/or below the caliche layer, which occurs at depths of approximately 40 m 
in the 200 West Area and is up to 15 m thick. Most of the reported detections 
were below the caliche layer, although wells west of the 216-Z-18 Crib had 
detections both above and below the caliche. 

Soil samples have been collected from 16 boreholes in the 200 West Area 
during 1989-1990 (Airhart 1990, Barton 1990, Goodwin 1990, Goodwin and 
Bjornstad 1990). Some of the soil concentrations are shown graphically in 
relation to the geology in Figure B-23. Eleven of the wells sampled had 
carbon tetrachloride levels above the detection limits (Table B-3). Distri
bution of carbon tetrachloride concentrations does not appear to have a 
pattern. Carbon tetrachloride is found above and below the caliche layer, 
although the highest concentrations are found below (except in well W7-7). In 
six wells, concentrations are highest just above the water table. The wells 
shown are located west of Z Plant and all had detections of carbon 
tetrachloride during drilling. 

The concentrations observed at the wellhead with field screening 
instruments are also shown on Figure B-23. The relative highs and lows are 
similar between the field screening and the laboratory analyses, but the field 
screening values are continuously higher than the laboratory values. This may 
be a reflection of the loss of volatile organics during sampling. 

Throughout the 200 West Area the soil data matches fairly well with the 
observed detections during drilling. However, there are wells that had 
detections during drilling but not in soil samples (wells W7-10, W26-9, and 
W26-11). This may be a reflection of the sampling frequency or the detection 
of other chlorinated hydrocarbons during drilling. There are also wells that 
did not have detections during drilling but had carbon tetrachloride detec
tions in the soil samples (wells W7-7 and W7-8). This may be a reflection of 
the monitoring frequency, the effect of barometric pressure, or the detection 
limits of the field instruments. 
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Figure 8-22. Wells in Which Carbon Tetrachloride/Chlorinated 
Hydrocarbon Vapor was Detected During Drilling 

in the 200 West Area, 1987-1991. 
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Samples from Four Wells in the 200 West Area, 1990. 
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Table 2-3. Carbon Tetrachloride Concentrations 
in Sediment Samples. 

Depth, Concentration, Depth, Concentration, Depth, Concentration, 
ft ng/g ft ng/g ft ng/g 

\le l l 117-7: \Jell \115-19 \Jell 1122-41: 
5 6.5 40 0.55 100 <0.2 

100 <0.01 80 1.4 160 <0.2 
120 <0.02 120 0.56 220 NO 

160 0.53 220 5.8 240 NO 

180 <0.13 240 8.1 
220 0.75 \lel l 1122-42: 

\lel l \115-20: 40 <0.7 
\lel l 117-8: 20 <0.4 100 <0.5 
20.5 <0.05 80 3.2 160 <0.2 
30.5 <0.08 180 9.5 220 NO 

41 <0.05 220 0.3 240 NO 

48 <0.07 240 <0.5 
50 0.09 \le l l 22-43: 
55 0.09 \le l l \115-21: 20 <0.5 
62 0.07 120 0.31 140 <0.2 
78 <0.07 126 0.14 160 NO 

90 <0.06 140 0.12 220 0. 13 ng/ml 
110 <0.06 159 2.8 240 0.28 ng/ml 
130 <0.06 220 6.2 
150 <0.05 230 <O. 1 \le l l \126-8: 
170 <0.07 120 <0.4 
190 <O. 11 \le l l \115-23: 165 <0.3 
210 0.30 60 0.2 175 <O. 1 
230 0.36 155 0.5 190 <O. 1 

200 <O. 1 190 2. 1 
\lel l 117·9: 220 3.8 200 <0.2 

,.. 40 <0.2 240 <O. 1 215 <O. 1 
102 <0.2 
184 0.2 \lel l \118-26: \lel l \126-9: 
220 12 130 0.12 40 <0.4 

� 
240 <0.08 180 2.3 130 <0.3 

.. 220 2.6 170 <0.2 
\lel l 117· 10: 240 4.3 190 <0.2 
80 <O. 1 200 <O. 1 

160 <0.2 llel l 1122-40: 

-
200 <0.3 43 <1.0 \lel l 1126-11: 
220 <0.3 64 <0.8 78 <O. 1 
240 <0.3 87 <1.0 100 <0.2 

220 0.01 ng/ml 120 <0.3 
240 0.04 ng/ml 130 <O. 1 

a,.. 130 <O. 1 
149.41 <O. 1 
167.92 <O. 1 

Sources: llells 117-7, 117-8, 1115-19, 1115-20, \115-21, and \118-26 from Goodwin 
and Bjornstad 1990. 

llells 117-9, 117-10, and 1115-23 from Barton 1990. 
\Jells 1122-40, 1122-41, 1122-42, and 1122-43 from Goodwin 1990. 
llells 1126·8, 1126-9, and 1126·11 from Airhart 1990. 

NOTE: To convert to metric, rm.1ltiply feet by 0.3048 to obtain meters. 
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In general, carbon tetrachloride is present in the soil to the west and ( 
north of the three disposal sites .. The highest concentrations are found below 
the caliche layer (except in well W7-7), although carbon tetrachloride is also 
found above the caliche layer. 

In addition to carbon tetrachloride, each of the following substances 
has been identified in the soil from at least one of these 16 boreholes: 

• acetone • benzene • chlorobenzene 

• chloroform • 1,2-dichloroethane • 1,1-dichloroethylene 

• cis-1,2-dichlor- • 
oethylene 

trans-1,2-dichlor
oethylene 

• ethyl benzene 

• fl uoromethane 

• tetrachloro
ethylene 

• trichloro
ethylene 

• m-xylene 

• methylene ch 1 ori de • methyl i sobutyl ketone 

• toluene • 1,1,1-trichloroethane 

• trichloromethane • p-xylene 

• o-xylene 

B.4.1.7 Radiological Contamination. The presence and extent of plutonium and 
americium have been investigated in the vicinity of the 216-Z-lA Til.e Field 
(Price et al. 1979). As part of that study, 16 wells were installed (\✓18-149, 
Wl8-150, Wl8-158, Wl8-159, Wl8-163 through Wl8-169, Wl8-171 through Wl8-175) 
to determine the lateral and vertical extent of contamination (Figures B-24 
and B-25). · The study determined that: 

• The distribution patterns of plutonium and amer1c1um in the 
sediments are similar. The highest measured concentration 
of plutonium (about 4 x 104 

nCi/g) and americium (about 2.5 
x 103 nCi/g) occurs in sediments located immediately beneath 
the central distributor pipe. 

• The concentration of plutonium and americium in sediments 
generally decreases with depth below the bottom of the tile 
field. An increase in concentration with depth is generally 
associated with an increase in the silt content of the 
sediments or with boundaries between sedimentary units. 

• The bulk of the actinide contamination appears to be con
tained within the first 15 m of sediments beneath the bottom 
of the tile field. The maximum vertical penetration of 
plutonium and americium contamination (defined by the 
10· 2 nCi/g isopleth) is approximately 30 m below the bottom 
of the facility, or about 30 m above the water table. 
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Figure B-24. Map of 1977 Plutonium Concentrations in Unsaturated 
Zone 1.5 m Below Bottom of the 216-Z-lA Tile Field. 
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Figure 8-25. Cross Section of 1977 Plutonium Concentrations in 
Unsaturated Zone Under the 216-Z-lA Tile Field. 
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• The distribution of activity in unsaturated zone wells 
around the perimeter of the tile field is discontinuous with 
depth. The waste appears to have been released to the 
ground within a few meters of the central distributor pipe 
and then spread laterally along boundaries between 
sedimentary units. The lateral spread was limited within a 
9-m wide zone around the perimeter of the tile field. 

N 

Gross gamma and spectral gamma logging were performed in well Wl8-171 on 
February 21, 1991 and February 6, 7, and 13, 1991, respectively (Appendix CS). 
The logging was performed for safety considerations to determine which inter
vals should be avoided during perforating for use during vapor extraction. 
The gross-gamma logging indicated the possible presence of radiological 
contamination at 26 m. The spectral-gamma logging determined that man-made 
radionuclides were present only in the interval between 25 and 26 m. These 
radionuclides were identified as americium and plutonium. This contamination 
appears to be at or above a thin zone of silty sand. 
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During the long term vent tests, radon gas was detected in the granular
activated carbon (GAC) canister that was used for both extraction wells 
(WlS-164 amd WIS-171). It is uncertain how much of the radon came from each 
well because the canister was used during the testing of both wells 
(Appendix F). 

In addition to the above studies, information can be gained about other 
contamination by reviewing well logs in the area. The following wells had 
detectable amounts (on field screening instruments) of radioactivity during 
drilling: WIS-78 through Wl8-81, WIS-164 through WIS-171, WIS-173, WlS-174, 
and Wl8-175. All of these wells are located within or very near the 216-Z-lA 
Tile Field. Radiation was not detected during drilling in the vicinity of the 
216-Z-9 Trench and 216-Z-18 Crib. This may be because these wells are all 
outside of the cribs, whereas wells at 216-Z-IA Tile Field were drilled in the 
tile field. Due to the disposal history at 216-Z-9 Trench and 216-Z-18 Crib, 
radioactive compounds are expected to be in the soil in these areas. 

Soil samples were collected from the 216-Z-9 Trench in 1973 to determine 
the concentrations and distribution of plutonium. Subsequently, the upper 
30 cm ·Of soil was removed. Samples collected in 1973 from a depth of 2.4 m 
contained plutonium-239 concentrations of 0.30 to 0.1 g Pu/l of soil and 
americium-241 concentrations of 200 to 500 µCi/L of soil (Smith 1973). 

8.4.2 Ground Water Contamination 

This section summarizes results of ground water sampling and analysis 
conducted during the first quarter of 1991 to further characterize the areal 
and vertical extent of volatile organic contaminants, primarily carbon 
tetrachloride. Sampling and analytical procedures, quality assurance 
documentation, well characteristics, well locations, and analytical results 
are included in Appendix E. 

8.4.2.1 Areal Distribution. The areal extent of existing ground water 
contamination is presented at two levels of detail: (1) near field, which 
includes the immediate area around the disposal sites, and (2) far field, 
which includes the 200 West Area. 

8.4.2.1.1 Near Field. The distribution of carbon tetrachloride in the 
vicinity of the disposal sites is shown in Figure B-26. The ground water data 
used for this interpretive plot are primarily from the recent (1991) sampling 
results, but include previously published results (Appendix E). The highest 
observed concentration of carbon tetrachloride was 7,430 µg/L in well Wl5-16 
on January 31, 1991. 

In addition to carbon tetrachloride, chloroform and traces of tetra
chlorethylene and trichloroethylene were detected near and downgradient from 
the 216-Z-9 Trench. The concentration of chloroform detected ranged from 5.5 
to 2,400 µg/L. The concentrations of tetrachloroethylene and trichloro
ethylene were up to 1.1 and 15 µg/L, respectively. The occurrence of these 
constituents is consistent with records of input to the 216-Z-9 Trench 
(Section B.2). Chloroform also may be present as a result of degradation of 
carbon tetrachloride. Methyl ethyl ketone (MEK) was detected in trace amounts 
at the 216-Z-20 Crib (well WlS-20) and at over 1,000 µg/L from a single bailed 
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sample at the 216-Z-18 Crib (well Wl8-9). MEK is a common solvent used in 
past and present processes; no specific source can be identified at the 
present time. 

Other major co-contaminants, TBP, DBP, and DBBP, associated with the 
carbon tetrachloride solvent waste streams were not analyzed in ground water 
samples collected during this study. However, existing data for TBP and DBP 
acquired for other programs between 1987 and 1990 are available from the 
Hanford Ground Water Data Base (HGWDB) (see Appendix E). Results for samples 
from several wells in the vicinity of the Z cribs, as well as from wells 
within the core of the 200 West Area carbon tetrachloride plume, were all 
below detection limits for TBP and DBP. DBBP has not been previously 
analyzed. The apparent absence of TBP and DBP in 200 West Area ground water 
is attributed to biodegradation of these organic constituents and/or because 
they have a moderate affinity for sediments (Ames and Serne, 1991). 

2.4.2.1.2 Far Field. Data acquired for this study were combined with 
previous carbon tetrachloride data (1988 to present) to update the plume map 
for the 200 Area and environs (Figure B-27). The data were combined because 
of the limited amount of data available from each sampling period. Average 
values were used for wells with multiple sampling results (Appendix E). 

Figure B-27 illustrates the location (relative to source atea) and 
extent of a "core" of high concentrations. The plot also shows a widely 
distributed, low concentration halo surrounding the core. The core of the 
plume appears to consist of two lobes: a higher concentration lobe close to 
the Z crib sources; and a lower concentration lobe to the north. 

B.4.2.2 Estimated Mass of Carbon Tetrachloride in the Ground Water Plume. 
An estimated mass of carbon tetrachloride contained within the plume boundary 
defined by the 10-µg/L contour (Figure B-27) was computed as follows: 

where: 

A 
z 

8 

C 

K 

= 

= 
= 
= 

= 

Mass (kg) =EA • Z • 9 • C • K 

area between selected contour lines (m2) 
depth (m) 
porosity (unitless) 
median concentration (jg/l) between contours 
conversion factor [10· (kg/m3)/(µg/L)]. 

The median carbon tetrachloride concentration for each contour interval 
(Table B-4) was assumed to be constant over a depth of 10 m. Two porosity 
values (10% and 30%), thought to be representative of the portion of the 
Ringold Formation in which the upper portion of the unconfined aquifer occurs 
in the 200 West Area, were used for the computed results shown in Table B-4. 
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Figure 8-26. Carbon Tetrachloride Concentration Contours 
in the Z Plant Area Ground Water, 1990-1991. 

600 • 

1,,�z-,s I 

2.00 

Sampling data from 3/90 - 5/91 ; 
Average values used for wells with multiple sampling results 

-N- • Well Location and Concentration of Carbon Tetrachloride (µg/L) 

2.oo- Contour of Carbon Tetrachloride Concentration 

100 Meters 
I 

- in Upper Sm of Unconfined Aquifer 

216-Z-9: Liquid Waste Disposal Site 

B-57 

H9106011.4 



c-. 

D0E/RL-91-32 
Draft A 

Figure B-27. Carbon Tetrachloride Concentration Contours 
in the 200 West Area Ground Water, 1988-1991 . 
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Table 8-4. Mass Estimate of Carbon Tetrachloride 
Contained in Ground Water Plume. 

Contour Median Calculated Mass 
Percent Area (kg) I nterva 1 

(m2) Concentration of 
(µg/l) (µg/l) 

9,. 0.1 9 = 0.3 
Total 

10-100 8.34 X 10
6 55 460 1,380 8.75 

100-1,000 3.09 X 106 550 1,700 5,100 32.39 

1,000-2,000 0.64 X 106 1,500 970 2,900 18.44 

2,000-3,000 0.30 X 10
6 2,500 760 2,280 14.49 

>3,000 0.27 X 106 5,000 1,360 4,080 25.93 
--

Total 12.65 X 10
6 

5,250 15,740 100.00 

The estimate of total dissolved carbon tetrachloride in the 200 West 
Area plume (Table 8-4) accounts for only about 2% of the total indicated from 
disposal records (Section 8.2.3). The greatest uncertainty is the actual 
depth distribution within the aquifer over the area of the plume. Depth 
profile data would be needed to refine this estimate. However, even with this 
uncertainty, the calculation illustrates that a very small fraction of the 
inventory disposed to the ground resulted in significant and widespread ground 
water contamination. 

B.4.2.3 Vertical Distribution. Depth distribution of carbon tetrachloride 
and other contaminants is poorly defined within the study area. An attempt 
was made to supplement this information by sampling at various depths in a 
well (WlS-6) with a long perforated interval located near and downgradient 
from the 216-Z-9 Trench, as described in Appendix E. 

Results of preliminary deep interval sampling and other depth-related 
data are superimposed on the stratigraphy along a transect running from just 
north of the 216-Z-9 Trench to the southern end of the 216-Z-20 Crib 
(Figure B-28). These data suggest there is deeply distributed carbon 
tetrachloride and chloroform, at least near the 216-Z-9 Trench. There is also 
a suggestion of carbon tetrachloride at somewhat greater depths below the 
water table in well Wl8-17 at the 216-Z-20 Crib. However, the mechanism by 
which the contaminants reached these depths is uncertain (Section 8.5). It 
should be noted that two wells (Wl5-17 and Wl8-22) west of this cross section 
are screened at the bottom of the aquifer. Carbon tetrachloride is below 
detection levels in samples from these wells. 

B.5 CONCEPTUAL MODELS 

The 200 West Area carbon tetrachloride ERA was predicated on the model 
that a significant amount of the carbon tetrachloride disposed to the ground 
in the 200 West Area is still present within the unsaturated zone (Hagood and 
Rohay 1991). In this model, vaporization of residual carbon tetrachloride in 
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the unsaturated zone moves downward and laterally away from the primary 
disposal sites to provide a continuous source of contamination to the ground 
water (Figure B-29) . 

An alternative model is that carbon tetrachloride discharged as a DNAPL 
has also reached the unconfined aquifer in a liquid phase. There, the DNAPL 
remains in a separate phase and slowly dissolves, providing a continuous 
source of contamination to the ground water (Figure B-30). 

In both models, aqueous phases containing dissolved carbon tetra
chloride migrate to and contaminate the ground water. Carbon tetrachloride 
vapors in the unsaturated zone, which equilibrate with perched water and/or 
waste water from other sources, may then be transported to the water table in 
dissolved form (Figure B-29). The discharges of aqueous phase containing 
dissolved carbon tetrachloride may also have reached and contaminated the 
ground water (Figure B-30). 

The observed distribution of carbon tetrachloride in the subsurface 
suggests that all these mechanisms may be operating. 

In any of these scenarios, some carbon tetrachloride vapors would have 
been lost to the atmosphere, through volatilization and diffusion through the 
near-surface soils and through atmospheric pumping from boreholes and vents as 
a result of changing barometric pressures. (Carbon tetrachloride has only 
been detected at the wellhead during drilling or when a well was temporarily 
uncapped for use.) Carbon tetrachloride may also be destroyed by biological 
and chemical degradation. However, the percentage of the total inventory lost 
from the system by these mechanisms is unknown. 

8.5.1 Waste Disposal 

Carbon tetrachloride was discharged to the subsurface in the Z Plant 
area both in an aqueous solution and as separate batches of nonaqueous phase 
liquid containing other organics (Section B.2). At each of the three carbon 
tetrachloride disposal sites, the total volume of carbon tetrachloride 
discharged was 3 to 7% of the total volume of liquid discharged. Thus, it is 
assumed that initially carbon tetrachloride was present and migrated through 
the unsaturated zone as an aqueous phase (i.e., as a solute in water) and as a 
separate nonaqueous phase (i.e., not mixed with water). 

As a first approximation, the likelihood that carbon tetrachloride in an 
aqueous or nonaqueous phase reached the ground water can be estimated by 
comparing the volume of liquid discharged to the volume of pore space in the 
unsaturated zone available to store the liquid. To make this estimation, the 
volume of the soil column (the area of the bottom of the crib multiplied by 
the distance from the bottom of the crib to the water table) is multiplied by 
the porosity to estimate the volume of pore space. If the volume of liquid 
exceeds the volume of pore space, then it is assumed that the liquid reached 
the ground water. If the volume of liquid does not exceed the volume of pore 
space, the likelihood that the liquid reached the ground water will depend on 
the capacity of the unsaturated soils to hold liquid against the force of 
gravity. Lateral spreading of liquid in the unsaturated zone would enlarge 
the volume of soil contacted by the liquid. 
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Figure 8-29. Conceptual Model of Migration Paths and Distribution 
of Carbon Tetrachloride that Remains Primarily 

in the Unsaturated Zone. 
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Figure B-30. Conceptual Model of Migration Paths and Distribution 
of Carbon Tetrachloride that has Reached the Ground 

Water as an Immiscible Phase. 
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At the 216-Z-9 Trench, the total volume of liquid discharged was 
4.1 x 106 L (4,100 m3

). The base of the trench is 18.3 by 9.1 m, the depth of 
the base is 6.1 m, and the depth to the water table is 57.6 m. The volume of 
this column of soil is 8,600 m3

• Assuming a porosity of 30%, the pore volume 
is 2,600 m3 • The volume of liquid discharged is 1.5 times the calculated pore 
volume, indicating a high probability that discharge fluids containing carbon 
tetrachloride could have reached the water table at this site. 

It is uncertain whether liquids containing carbon tetrachloride reached 
the ground water at the 216-Z-lA Tile Field and 216-Z-18 Crib. The 216-Z-lA 
Tile Field was used for disposal on a specific-retention basis because 
laboratory work indicated that plutonium and americium in high-salt acid waste 
were not retained on the soil by mechanisms such as ion exchange, adsorption, 
filtration, etc. The 6,200 m3 of liquid discharged to the tile field was 
estimated to be approximately 60% of the calculated specific-retention volume 
of the crib (Price et al. 1979). In 1977, the plutonium and americium 
contamination extended 30 m below the tile field. The volume of liquid 
dischaged to the tile field (6,200 m3

) was approximately 10% of the calculated 
pore volume (50,400 m3 ), based on the tile field base cross section dimensions 
of 35 by 84 m, depth from the base to the water table of 57 m, and a porosity 
of 30%. However, because this estimation does not take into account the 
capacity of the soils to retain moisture, it cannot be used to determine that 
the liquid did not reach the ground water. 

The 216-Z-18 Crib was also designe� as a specific-retention facility. 
The volume of liquid discharged. J3,900 m) was approximately 30% of the 
calculated pore volume (13,300 m ). Each of the four excavations that 
received liquid waste measures 63 by 3 by 5 m deep, 59 m above the water 
table. As with the 216-Z-lA Tile Field, this estimation cannot be used to 
conclude that the liquid did not reach ground water. 

The quantity of carbon tetrachloride dissolved in the aqueous phase 
discharged to the cribs can be estimated by assuming that the total volume of 
liquid discharged to each site was all aqueous phase containing carbon tetra
chloride at its solubility limit of 800 mg/l. 

Volume, L 

Carbon tetra
chloride in 
aqueous phase, 
kg 

216-Z-9 Trench 

4.1 X 106 

3,300 

216-Z-lA Tile Fielda 

5.2 X 106 

4,200 

aTotal volume only includes the PRF waste. 

216-Z-18 Crib 

3.9 X 106 

3,100 

These quantities of carbon tetrachloride represent approximately 2% of 
the carbon tetrachloride discharged to these sites. 

At any of the three sites, carbon tetrachloride in an aqueous or non
aqueous phase could have reached the ground water by migrating along 
preferential pathways. 
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B.5.2 Barriers and Inducements to Vertical Migration 

Migration of fluids, both liquid and vapor, are influenced by the 
natural stratification and variability of the sediments. The Plio-Pleistocene 
paleosurface (caliche layer) is a relatively continuous, low permeability 
barrier to vertical movement of fluids in the unsaturated zone (Figure B-13). 
This layer most likely temporarily diverted carbon tetrachloride liquid and/or 
vapor laterally away from the primary carbon tetrachloride disposal sites 
until a sufficient amount built up to force the liquid or vapor through the 
lower permeability layer. Vapors volatilizing off the ground water may be 
temporarily trapped below this layer until they find a vertical pathway 
upward. 

The surface of the Plio-Pleistocene generally slopes toward the south/ 
southwest from the primary carbon tetrachloride disposal sites (Figure B-13). 
However, the character of this layer varies across the 200 West Area 
(Section B.3.4.3) and includes locally less-cemented, more-permeable areas and 
fractures which allow more rapid fluid flow through the layer. East of the 

t",, Z Plant area, this layer is not present (Figure B-13). 

� 

� 

The fine-grained sediments of the lower mud sequence in the Ringold 
Formation form the base of the unconfined aquifer and may act as a barrier to 
vertical movement of liquids. DNAPLs on the surface of this mud sequence 
would move structurally downslope toward the southwest, possible collecting in 
the apparent low south of 216-Z-18 Crib (Figure B-11). Although DNAPLs would 
locally pool on this layer, they may eventually penetrate to the underlying 
gravels by migration through the sediments or along preferential pathways such 
as fractures or erosional windows. 

The fine-grained sediments of the lower mud sequence are not present in 
the northeast corner of the 200 West Area; the base of the unconfined aquifer 
is defined in this region as the top of the underlying basalt (Figure B-10). 
If liquid-phase carbon tetrachloride were to migrate to the bottom of the 
unconfined aquifer here (which seems unlikely given the structural dip of the 
lower mud sequence), it would move to the southwest along the relatively 
uniform slope of the top of the uppermost basalt layer. Fractures, joints, 
and other discontinuities in the basalt, in turn, could give the carbon 
tetrachloride access to the confined aquifer system. 

All of these stratigraphic layers would act to divert fluids in 
directions opposite to the regional ground water flow direction (Figure B-19). 
All of these surfaces may contain pockets of nonaqueous fluid pooled in local 
topographic lows. 

Older, poorly sealed wells, which penetrate either the Plio-Pleistocene 
and/or the water table, may provide a vertical conduit for fluids. Liquid 
organics which intercept the borehole in the subsurface may migrate downward 
along the outside casing of the well; however, there is no documented evidence 
of this. 

It is also important to note that carbon tetrachlor1de itself, due to 
its low dielectric constant, can increase the permeability of subsurface 
materials and, hence, strongly influence its own migration pathway. The 
dielectric constant for carbon tetrachloride is 2.2, whereas the dielectric 
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constant for water is 78.5 (Table 8-5). Solutions with high dielectric 
constants, such as water, will cause expanding alumina-silicate clays to 
swell. A liquid with a low dielectric constant, such as carbon tetrachloride, 
causes clays to shrink, and therefore increases the permeability of the soil 
through the introduction of cracks and fissures. Evans et al. (1985) have 
shown that the influence of saturated carbon tetrachloride in 7% bentonite
sand resulted in 100-fold increase in the hydraulic conductivity. This 
increase in hydraulic conductivity is a physical process, and as such, is 
reversible. Flushing the soil with water, i.e., waste water disposal to 
cribs, can remove the carbon tetrachloride, significantly decreasing the 
hydraulic conductivity. 

Table 8-5. Physical and Chemical Properties of 
Carbon Tetrachloride. 

Property 

Solubility in water 

Vapor pressure 

Saturated vapor 
concentration 

Henry's Law 
constant (K

H
) 

Liquid density 

Vapor density 

Dielectric constant 

N/A = Not applicable. 

Carbon Tetra
chloride Value 

800 mg/Lat 20 ° c 

113 .8 mm Hg at 25 ° C 

754 mg/L 

9.4 X 10·1 

1. 59 g/ml at 20 ° c 

5.5 

2.2 

Water Value 

N/A 

24 mm Hg at 25 ° C 

N/A 

1.0 g/ml at 2s·c 

Air = 1 

78.5 

Thus, carbon tetrachloride can alter the permeability of sediments that 
might otherwise impede vertical migration and perch the carbon tetrachloride. 
This may happen both in the unsaturated zone and beneath the water table. In 
addition, this phenomenon may be responsible for the formation of higher 
permeability channels throughout the unsaturated and saturated zones. These 
channels can act as preferential pathways -and in effect shunt separate phase 
carbon tetrachloride through subsurface materials. 

B.5.3 Predictions and Observations in the Unsaturated Zone 

Obs�rvations and measurements of carbon tetrachloride vapors in the 
unsaturated zone have been recorded both above and below the Plio-Pleistocene 
layer. In the near field, boreholes sampled at the wellhead and downhole at 
the three carbon tetrachloride disposal sites (Figure B-20) indicate vapors 
present both above and below the caliche layer. In the far field, observa
tions of carbon tetrachloride vapors reported during drilling since 1987 
indicate that most of the detections were below the caliche layer, although 
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wells west of 216-Z-18 Crib had detections both above arid below the caliche 
(Figure B-22). Sediment samples collected from wells west of 216-Z-18 Crib 
confirm this pattern, although the highest concentrations are found below the 
caliche layer. Sediment sampling also detected the presence of carbon 
tetrachloride both above and below the caliche layer in two wells along the 
northern border of the 200 West Area. 

The presence of vapors above the caliche layer west of 216-Z-18 Crib 
suggests that the Plio-Pleistocene layer may have laterally diverted fluids 
from 216-Z-18 Crib to the west. Carbon tetrachloride and other organic vapors 
were reported during drilling of ground water wells W18-9, WlS-10, and Wl8-ll 
at 216-Z-18 Crib in 1968, before the crib was placed into service. Carbon 
tetrachloride vapors and/or fluids probably migrated laterally from the 
216-Z-lA Tile Field. The vapor extraction tests also indicate that vapors are 
migrating laterally within the unsaturated zone. The distribution of wells 
with detections below the caliche layer matches fairly well with the distri
bution of carbon tetrachloride in the ground water and suggests that the 
source of vapors in these wells may be carbon tetrachloride volatilizing from 
the ground water. 

Thus, the vapor and sediment sampling in the unsaturated zone confirms 
the presence of carbon tetrachloride vapors. However, the proportions of 
vapor occurring above and below the Plio-Pleistocene layer are unknown. 

Movement of the carbon tetrachloride plume in the unsaturated zone is 
difficult to characterize because of the complexity of the reactions between 
the soil and the carbon tetrachloride, the effect of the porous media on the 
physical and chemical properties of the organic compound, and the altering of 
the physical and chemical properties of pure carbon tetrachloride when in 
aqueous or nonaqueous solution. 

Liquid carbon tetrachloride has a high vapor pressure and a low 
solubility (Table B-5), making it relatively volatile. Therefore, at 
discharge sites, carbon tetrachloride vapor can be expected to be present to 
some degree in the soil pores. Carbon tetrachloride in the nonaqueous phase 
or dissolved in an aqueous phase acts to maintain a continual equilibrium with 
the vapor phase. The vapor phase is then subject to migration through either 
diffusion or advection. Due to the density of the carbon tetrachloride vapor, 
the density of the contaminated vapor phase is greater than uncontaminated 
vapor in the vadose zone. Recent studies have indicated that this contrast in 
vapor densities can result in density-driven advection. 

This density-driven advection can act to move carbon tetrachloride vapor 
out of the contaminated zone. As the contaminated vapor moves into uncontami
nated areas, it may partition into the water and soil phase and act to 
establish equilibrium. Thus, carbon tetrachloride can migrate through and 
contaminate the unsaturated zone, eventually reaching the water table and 
contaminating ground water. 
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Figure B-31. Theoretical Steady-State Vapor Concentration Profiles 
Between the Ground Water and the Soil Surface. 
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As a point of reference for comparison with soil gas concentrations from 
the vapor extraction test and other soil gas data, it is of interest to 
consider the theoretical soil gas concentrations above the water table. 
Figure 8-31 shows the predicted steady-state vapor concentrations between the 
ground water and surface soil for a volatile compound in the ground water 
under equilibrium conditions. Based on Henry's Law, the pore space 
immediately above the water should contain approximately 1 µg/L of carbon 
tetrachloride vapor per µg/L of carbon tetrachloride in the water at 20 ° C 
(Devitt et al. 1987) or 0.16 p/m vol/µg-L. This implies a soil gas 
concentration above the water table due to escape of carbon tetrachloride from 
the ground water of 160 p/m vol for the 1,000-µg/L contour and of 800 p/m vol 
for the 5,000-µg/L contour. 

B-69 



• 

,,. 

DOE/RL-91-32 
Draft A 

Using the straight line (no degradation curve) on Figure B-31 and the 
data above, the predicted vapor concentrations in the soil are calculated for 
just below the caliche (assuming a uniform depth to water of 61 m and a depth 
to the caliche of 37 m) and shown in Figure B-32. Comparing the predicted 
concentrations with the concentrations observed during drilling (Section 
B.4.1) does not show a continuous decrease from the ground water to the ground 
surface; in fact, the observed concentrations do not appear to have any 
consistent pattern. However, the presence of detectable vapor concentrations 
is dependent, at least in part, on the barometric pressure, the monitoring 
frequency, and the detection limits of field instruments. In addition, vapor 
concentrations measured during drilling tend to be low because of dilution in 
the breathing zone at the wellhead. 

Using the actual depth to ground water, the middle of the perforated 
zone, and the vapor concentrations measured at the wellhead during field 
inspections in 1991 (Section B.4.1), the predicted vapor concentrations in the 
perforated zone were calculated using the relationships shown in Figure B-31. 
Of the 25 detections of carbon tetrachloride at the wellhead during field 
inspections, only three of the observed concentrations were within 20% of the 
predicted concentrations. These measurements are subject to similar 
limitations as those taken at the wellhead during drilling. 

Based on these comparisons, it appears that the vapor and ground water 
may not be in a steady-state condition. However, the set of available, 
observed concentrations were not collected specifically for comparison with 
predicted equilibrium conditions and may not be not suitable for this purpose. 

The disposal of both aqueous phase and nonaqueous phase carbon 
tetrachloride to the unsaturated zone should have initially left significant 
amounts of residual carbon tetrachloride contamination in the unsaturated 
zone. As the nonaqueous phase carbon tetrachloride migrated downward, a 
significant proportion may have been left behind as residual saturation. 
Based on the volumes of soil and nonaqueous phase carbon tetrachloride 
involved and a potential residual saturation of 10%, a large percentage of the 
nonaqueous carbon tetrachloride could have been held in the soils above the 
water table. However, many factors are involved in this process which make 
reliable prediction of residual nonaqueous saturation difficult. For example, 
the amount of residual nonaqueous carbon tetrachloride left in place could be 
significantly reduced if the nonaqueous phase liquid migrated primarily 
through preferential flow paths rather than through a diffuse flow path in the 
unsaturated zone. In addition, subsequent discharge of aqueous solution may 
have acted to dissolve nonaqueous phase from the soil column, but this is a 
slow process. Thus, the amount of residual left behind is very difficult to 
predict. 
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Figure 8-32. Comparison of Predicted Steady-State Vapor Concentrations 
Under the Base of the Plio-Pleistocene Unit with Ground 

Water Concentrations . 
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If a major fraction of the carbon tetrachloride originally added to the ( disposal sites is still present in the soil column as a dissolved phase or as 
a nonaqueous phase, a relatively high soil vapor concentration would be 
expected. For example, either an aqueous phase at its solubility limit for 
carbon tetrachloride or a nonaqueous carbon tetrachloride phase in the soil 
pore space would result in a maximum or saturated soil vapor concentration of 
754 mg/Lat 2o•c (Table B-5). This vapor concentration is equivalent to 
approximately 120,000 p/m vol. The maximum soil vapor concentration observed 
during either the soil gas sampling or the vapor extraction test at 216-Z-lA 
Tile Field was 915 p/m vol. Possible explanations for this apparent 
discrepancy include: (1) most of the carbon tetrachloride has been lost from 
the soil column in the vicinity of the disposal cribs; (2) the depths and 
locations of the venting or test wells were not optimal; or (3) a gap between 
the outside of the casing and the soil allowed inleakage of air or 
noncontaminated soil vapor during the vapor extraction tests. The proposed 
remediation work will hopefully resolve these ambiguities. 

B.5.4 Predictions and Observations in the Ground Water 

Ground water contamination due to residual chlorinated hydrocarbon 
sources from the carbon tetrachloride cribs involves: (1) diffusion of a 
vapor phase into the aquifer from residual sources in the unsaturated zone; 
(2) dissolution of a ONAPL that is residual saturation in the aquifer or is 
pooled along the bottom contact of the aquifer; (3) contamination from aqueous 
solutions of carbon tetrachloride that migrated through the unsaturated zone 
to the water table; and/or (4) a combination of these three primary sources 
depending on the timing and crib-specific disposal conditions. 

A vapor phase source should result in a shallow vertical distribution in 
the aquifer due to the relatively slow process of molecular diffusion, the 
process by which the carbon tetrachloride vapor enters the ground water 
(Pinder and Abriola 1986). A source involving dissolution of residual DNAPL 
in aquifer sediments should behave more as a "point" source (i.e., on the 
scale of the crib dimensions) and would be expected to exhibit a greater depth 
distribution of dissolved DNAPL in the aquifer. Preferential pathways (e.g., 
unsealed well casings) close to the cribs represent "mini" point sources that 
would exhibit irregular areal distribution patterns in the aquifer. 

The two concentration lobes in the core of the plume (Figure B-27) may 
represent two release events from the same general area (Z cribs). Two 
possible release scenarios are (1) an early time period of a sinking vapor/ 
perched water source; and (2) a slow dissolution of residual DNAPL in the 
aquifer. The vapor-related source would have prevailed during the southward 
net flow of ground water due to the T Pond mound that controlled direction 
until the late 1950s. This southward flow may also account for the low
concentration lobe to the southwest. After flow reversal due to U Pond in the 
early to mid 1960s, the plume moved north in response to the new gradients 
from the ground water mounding at U Pond. Settling, free phases or droplets 
of carbon tetrachloride may have taken longer to reach the water table, where 
they would slowly dissolve. This source would have been the largest at the 
216-Z-9 Trench, based on the holding capacity of the trench in relation to the 
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total amount discharged at this disposal site. This type of source (the free 
phase carbon tetrachloride) could explain why the high-concentration core 
still appears to be emanating from the 216-Z-9 Trench area, 20 to 30 yr after 
discharges ceased. 

An alternative explanation for the two lobes of the plume is that some 
carbon tetrachloride waste may have been discharged to disposal facilities in 
the T Plant area. Such an occurrence would be consistent with the plume 
patterns and the known ground water mounding that occurred from the large 
volumes of waste water discharged in the vicinity of T Plant. No records of 
such an occurrence have been found to either support or reject this 
possibility. The T Plant area however was known to be used as a decontami
nation facility for large equipment and tank cars. Solvents and degreasers 
may have been used in these operations. 

The residual ground water mound in the 200 West Area now appears to be 
centered beneath the study area, complicating the predicted direction of 
contaminant movement in the vicinity of these potentially continuing sources. 
Ground water contaminated by sinking vapor that diffuses into the near-surface 
aquifer would move radially from the mound (assuming uniform transmissivities 
in all directions). A spreading carbon tetrachloride plume approximately 
uniform in all downgradient directions would result if this were the case. 
The observed contaminant distribution pattern, however, suggests the center of 
maximum ground water contamination is displaced north to northwest of the 
approximate center of maximum source strength represented by the three 
principal carbon tetrachloride cribs (Figures 8-27). The line source of 
recharge from the Z-20 Crib may restrict movement to the east, although the 
observed water levels do not suggest such a barrier exists. 

An additional contaminant pathway involving desorption of residual 
carbon tetrachloride vapor in the soil column beneath the 216-Z-lA Tile Field 
and 216-Z-18 Crib by adjacent perched water sources from active liquid waste 
disposal (e.g., 216-Z-20 Crib) may result in a continuing source of 
intermediate ground water contamination. The waste water discharged to the 
216-Z-20 Crib can create a perched water zone parallel to the crib that may 
permit equilibration of residual carbon tetrachloride vapor with the 
infiltrating and/or perched water. Well Wl8-17, the monitoring well closest 
to a potential vapor source (near 216-Z-lA Tile Field), has the highest ground 
water carbon tetrachloride concentration of the two wells located next to the 
216-Z-20 Crib. Evaluation of perched water/vapor phase interaction was 
attempted at a new well (Wl8-29, Figure 8-22) located at the south end of the 
216-Z-20 Crib, which encountered perched water during drilling. Sampling 
results were not available for this report. However, vapor concentrations 
above the caliche layer on the order of 20 to 30 p/m vol were encountered 
during drilling of the well. Equilibrium between perched water and vapor of 
this concentration would theoretically result in a water concentration of (20 
to 30 p/m vol)/(0.16 p/m vol/µg-L) = 125 to 188 µg/l at 20 ° C which could thus 
be a source of ground water contamination. (NOTE: The warm process water 
discharged to the 216-Z-20 Crib raises the near-surface aquifer temperature to 
20 ° to 22 ° C as compared to an ambient natural temperature of 15 ° to l6 ° C 
(field records, Appendix D). The elevated temperature will also increase the 
carbon tetrachloride vapor concentration in the pore space above the water.) 
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The major uncertainty concerning the extent of ground water contamina
tion is the vertical distribution throughout the plume area. Supplemental 
sampling of some new and existing wells suggest the vertical as well as areal 
extent of high ground water concentrations (>3,000 µg/l) of carbon tetra
chloride is greater than previously thought. The zone of highest ground water 
contamination and the large-scale contaminant distribution patterns in the 
upper aquifer appear to be consistent with ground water transport and 
dispersion of a contaminant from a point source from near the 216-Z-9 Crib 
(Figure B-27). The dispersion pattern implies contaminant plume movement in 
more than one direction. This is attributed to a previous ground water mound 
north of the carbon tetrachloride cribs (T Pond) that caused water to flow to 
the south-southwest during the 1950s followed by flow direction reversal when 
U Pond became operational (Figure 8-14). Flow to the north occurred from the 
early to mid 1960s to the present due to the dominating influence of U Pond. 

If vapor transport is the primary mechanism for explaining the ground 
water contamination, the carbon tetrachloride should occur in a relatively 
shallow zone (1 to 2 m thick) at the top of the aquifer near major source(s). 
Preliminary test results at a "deep" perforated well near the 216-Z-9 Trench 
suggest concentrations at about 3,000 µg/l occur to a depth of at least 52 m 
below the aquifer surface at a location close to the trench (Figure B-28). 
However, west and north of the carbon tetrachloride cribs, wells completed and 
sampled near the bottom of the unconfined aquifer (WlS-17, Wl8-22) do not have 
carbon tetrachloride above the detection limit. These observations again 
suggest a point source near the 216-Z-9 Trench. 

B.2.5 Conclusions 

Carbon tetrachloride vapors are present in the unsaturated zone in the 
200 West Area. In the vicinity of the three disposal cribs, and west of the 
three disposal cribs, the vapor is found both above and below the caliche 
zone. The vapor above this zone is probably migrating laterally in the vapor 
phase downslope along the caliche surface or volatilizing off of sorbed or 
migrating liquid phase. 

The vapors below the caliche are found in an area roughly coincident 
with the area underlain by the ground water plume, suggesting that these 
vapors may have volatilized from the ground water. 

The maximum observed concentration of carbon tetrachloride in the 
unsaturated zone is two orders of magnitude lower than the maximum 
concentration expected for vapors in equilibrium with an aqueous phase 
saturated with carbon tetrachloride or a nonaqueous carbon tetrachloride 
liquid phase. No reports of liquid phase carbon tetrachloride encountered in 
the subsurface are known. 

Vapors in the unsaturated zone may equilibrate with waste water from 
other liquid waste disposal facilities which then contaminates the unconfined 
aquifer. 

The unconfined aquifer is contaminated with carbon tetrachloride above 
the MCL of 5 µg/L covering a� area of over 10 km2 beneath the 200 West Area. 
Assuming uniform distribution over a 10-m depth, nearly half of the total 
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estimated ground water inventory is in a relatively small area of 0.6 km2
, 

with approximately 1/4 of the total in an area of 0.3 km2
• Thus, there is a 

core of high concentrations surrounded by increasingly lower concentrations. 

A vapor phase source of ground water contamination should result in a 
shallow (1- to 2-m) vertical distribution in the aquifer due to molecular 
diffusion. A source involving dissolution of residual liquid phase carbon 
tetrachloride in the aquifer should behave more as a "point" source and would 
be expected to exhibit a greater depth distribution of dissolved carbon 
tetrachloride in the aquifer. Additional discharge will also increase the 
vertical distribution of contaminants. 

The zone of highest ground water contamination, and its spatial relation 
to. 216-Z-9 Trench, is consistent with a carbon tetrachloride point source 
emanating from near 216-Z-9 Trench. Furthermore, sampling in the upper 55 m 
of the aquifer at WlS-6 indicates deeply distributed carbon tetrachloride. 
This point source may be a result of the relatively large volumes of liquid 
containing carbon tetrachloride discharged, relative to the retention capacity 
of the sediments in the unsaturated zone under 216-Z-9 Trench, or may be due 
to liquid phase carbon tetrachloride moving downward along preferential 
pathways (e.g., an older well casing). The dispersion pattern is attributed 
to contaminant movement in more than one direction as a result of changing 
liquid waste disposal practices in the 200 West Area. 

8.6 DATA LIMITATIONS 

A considerable �uantity of data -- both existing and new -- was compiled 
and analyzed during Phase I Site Evaluation. These data are being used for 
characterization, remedial design input, and baseline monitoring. However, 
each set of data is associated with uncertainties which must be kept in mind 
when interpretations and remediation decisions are being made based on those 
data. This section discusses the limitations for data presented in the 
Phase I Site Evaluation. 

The Phase I field activities were designed to be safe, timely, and cost 
effective. To that end, no new wells were drilled. Characterization using 
boreholes was limited to existing wells. This meant that wells might not be 
optimally placed for data coverage or testing. Existing vadose and ground 
water wells around the three disposal sites were constructed to different 
standards and for different purposes over a 42-yr period. Many older wells do 
not have surface seals. 

Phase I evaluation relied on field screening instruments to save on 
laboratory turnaround time and costs. While the use of lower quality data was 
acceptable to meet the goals of the site evaluation, it must be recognized 
that field screening instruments may not be as sensitive or accurate as 
laboratory instruments, may not be comparable to one another, and are usually 
not compound-specific. 

Near-surface and subsurface soil gas measurements were made to assess 
the lateral and vertical distribution of the carbon tetrachloride vapor plume 
in the unsaturated zone. Although the results of various field activities can 
be used to make qualitative estimates of the extent of the vapor plume, the 
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data do not lend themselves to quantitative interpretations. The ability to 
detect soil gas vapors in the near-surface (1.5 m below ground), at the 
wellhead, and downhole is a function, in part, of the barometric pressure, so 
that a lack of detection may be a function of the weather. Soil gas samples 
at the wellhead, downhole, and from sediment samples are subject to dilution 
and/or sample loss. Monitoring of vapors during drilling, which is done for 
safety reasons, may not have an optimum frequency for characterization 
efforts; samples measured in situ at the wellhead may be diluted by 
atmospheric vapors; and wellhead and downhole measurements in completed wells 
are affected by the construction depths and details. 

Data limitations of the vapor extraction system tests include 
uncertainty in the exact interval being sampled or tested (because of 
variations in lithology or leakage along the outside of the casing). 
addition, the effects of barometric pressure on the observed vapor 
concentrations are unclear. 

possible 
In 

Samples of volatile organics were measured in the ground water to assess 
the lateral and vertical distribution of carbon tetrachloride in the 
unconfined aquifer. The samples were analyzed in the laboratory using 
accepted laboratory techniques for detecting volatile organic chemicals. 
However, the wells in the vicinity of the carbon tetrachloride cribs and on 
the perimeter of the ground water plume include an assortment of construction 
methods and sampling techniques which qualifies direct comparisons. For 
example, sampling involved a mix of old wells with submersible pumps, newer 
wells constructed to RCRA standards and equipped with positive displacement 
piston pumps, and older wells which could only be sampled by bailer. 

The screened or perforated intervals in this set of wells have an 
irregular distribution in relation to water depth. In most cases, the 
existing depths of the screened/perforated intervals limit the sampling to the 
upper part of the unconfined aquifer, leading to uncertainty as to the depth 
distribution/concentration profile and to the presence of a large residual 
DNAPL source in the aquifer sediments. The long time period of existing 
contamination allows the possibility that contamination may have been 
introduced into the borehole during drilling and casing emplacement during the 
last 35 yr. Similarly, older unsealed boreholes may provide preferential 
pathways for vertical migration. 

The water table in the vicinity of the three carbon tetrachloride 
disposal sites influences the flow direction of ground water. The water table 
appears to be a relatively flat-topped mound centered under the area of the 
three disposal sites. However, many of the wells used for water level 
measurements have not been accurately surveyed, which could affect the 
tnterpretation of which direction is downgradient. 
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Appendix C contains data, compiled during Phase I Site Evaluation, 
pertaining to existing boreholes in the 200 West Area: 

• Cl - Well Construction and Completion Summaries 

• C2 - Field Inspection Reports 

• C3 - Camera Surveys 

• C4 - Lithologic and Well Construction Diagrams 

• CS - Borehole Geophysical Logging Results 

• C6 - Stratigraphic Data Table. 

The initial borehole data compilation task was to prepare the Well 
Construction and Completion Summaries for the existing boreholes associated 
with the three carbon tetrachloride disposal sites (216-Z-lA Tile Field, 
216-Z-9 Trench, 216-Z-18 Crib) and for the boreholes initially slated for 
gr6und water sampling. Summaries were not prepared for b�reholes identified 
as "destroyed". A total of 64 summaries were prepared by Westinghouse Hanford 
Environmental Field Services staff per environmental investigations instruc
tion (Ell) 6.6, Resource Protection Well Characterization and Evaluation. 
Because the summaries are based on drilling records only, they were considered 
to be preliminary and subject to revision when results of the field inspec
tions were received. The diagrams of the well constructions are not to scale. 

The Borehole Construction Summary (Table Cl) summarizes information 
about the 54 boreholes associated with the three primary carbon tetrachloride 
disposal sites. The information was summarized from the Geosciences database 
(McGhan 1989) and results of the data compilation reported in Cl and C2. 

A Field Inspection Report was then prepared for each of these wells by 
Westinghouse Hanford En/vironmental Field Services staff per EII 6.6. The 
field inspections includedmeasuring both the depth to the bottom of the 
borehole and the distance between the top of the casing and the ground surface 
(or cement pad). As noted on the reports, several wells could not be 
inspected either because they are in areas to which access is restricted or 
because the well cap could not be removed. 

Finally, television Camera Surveys were run on the four wells -- Wl8-87, 
W18-150, Wl8-164, and Wl8-171 -- identified for use in the vapor extraction 
system test. The surveyswere performed by Westinghouse Hanford Environmental 
Field Services staff per EII 6.6. 

The Lithologic and Well Construction Diagrams graphically depict the 
information from the Well Construction and Completion Summaries as supplemen
ted by the Field Inspection Reports. These drawings are to scale. 

Borehole Geophysical Logging was conducted to identify radioactively 
contaminated depth intervals in the well (Wl8-171) selected for use during the 
vapor extraction system test. The objective was to avoid perforating the well 
at any such intervals. The well was logged twide: once by Westinghouse 
Hanford Geosciences Group using the spectral gamma ray logging tool and once 
by Pacific Northwest Laboratory using a gross gamma ray logging tool. 
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The Stratigraphic Data Table {C6) lists the elevations of contacts 
between geologic units in the ZOO West Area. The contacts were chosen by 
K. A. Lindsey of the Westinghouse Hanford Group on his interpretation of 
geologists' logs and examination of core. 
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Table C-1. Borehole Construction Sunvnary •. , ( Page I of 2). 

.. 

Coordinates Casing Grouid Casing Drilled Date Total Depth to Perf/Scrn 
\Jell Elevation Elevation Diameter Depth Drll ling Depth8 

1Jater
8 Interval 

E\J NS (ft) (ft) C in.) (ft) Coq,leted (ft) (ft) (ft) 

216·2·9 Trench 

IJ15·6 75765 40005 661.50 658.57 6 410 05/24/59 361.1 189.5 175-408 

IJ15·8 75910 39740 667.79 665.69 4 206 11/23/66 201.6 196.9 N/A 

IJ15·9 75890 39930 662.30 660.58 4 195 12/14/66 190.8 190.4 186-189 

IJ15·82 75810 39860 660.09 659.57 8 101 10/04/54 99.1 N/A N/A 

IJ15·84 76000 39860 669.82 668.35 8 110 10/10/54 106.3 N/A N/A 

IJ15·85 75910 39970 664.11 662.67 8 106 10/12/54 103.7 N/A N/A 

IJ15·86 75958 39790 661.22 658.16 4 144 08/14/57 140.8 N/A N/A 

IJ15·95 75925 39930 660.00 657.35 8 100 01/21/59 99.3 N/A N/A 

W15·101 75860 39890 660.00 ND 6 so 01/16/67 ND N/A N/A 

216·Z·1A Tile Field 

IJ18·6 76706 39212 678.47 675.91 6 300 01/15/64 201.0 N/A 190-298 

W18·7 76491 39204 678.99 676.49 6 300 01/13/64 203.3 N/A 190-298 

IJ18·65 76589 39373 676.94 ND 4 150 04/30/49 ND N/A N/A 

W18·67 76534 39399 668.00 ND 8 47 09/30/49 ND N/A N/A 

W18·68 76506 39371 668.00 ND 8 46 09/30/49 ND N/A N/A 

W18·76 76610 39318 669.00 668. 16 6 19 03/28/67 18.8 N/A N/A 

w18-n 76608 39273 669.00 668.63 6 25 03/30/67 ND N/A N/A 

W18·78 76600 39308 669.00 668.48 6 17 03/30/67 14.0 N/A N/A 

W18·79 76594 39274 669.00 668.76 6 23 03/30/67 ND N/A N/A 

W18·80 76596 39246 669.00 668.62 6 21 03/31/67 NO N/A N/A 

W18·81 76605 39283 669.00 665.80 6 41 04/03/67 37.7 N/A N/A 

... W18·85 76717 38989 679.75 676.83 6 150 08/05/69 150.0 N/A N/A 

W18·86 76742 39106 683.49 681.48 6 150 08/21/69 149.1 N/A N/A 

IJ18·87 76604 38980 6n.23 674.86 6 150 09/05/69 149.2 N/A N/A 

W18·88 76432 39298 679.76 677.01 6 150 09/19/69 146.7 N/A N/A 

W18·89 76752 39360 681.32 678.50 6 150 10/21/69 141.7 N/A N/A 

\.118-149 76602 39329 6n.56 670.56 6 100 04/12/74 24.7 N/A N/A 

\.118-150 76601 39075 671.81 668.85 6 128 011211n 115.9 N/A N/A 

\.118-158 76650 39266 6n.61 669.97 6 131 09/08/77 125.6 N/A N/A 

W18·159 76602 39228 670.n 669.63 6 130 01/11/78 120.9 N/A N/A 

W18·163 76552 39284 670.00 667.50 8 135 02/16/77 130.3 N/A N/A 

1,,118-164 76602 39040 678.75 675.68 6 153 02/01/77 143.4 N/A N/A 

W18·165 76650 39180 6n.09 668.99 6 135 03/29/77 125.4 N/A N/A 

W18·166 76650 39108 671.11 668.36 6 137 04/14/77 129.4 N/A N/A 

W18·167 76552 39214 669.00 665.68 8 134 05/17/77 126.2 N/A N/A 

1,,118-168 76552 39043 669.00 665.70 8 131 06/16/77 124. 1 N/A N/A 

W18·169 76552 39073 669.00 665.94 8 132 09/05/77 125.7 N/A N/A 

1,,118-170 76602 39154 6n.32 668.59 6 30 09/21/77 28.0 N/A N/A 

\J18·171 76604 39010 677.65 675.14 8 136 08/09/77 128.7 N/A N/A 

1,,118-172 76595 39435 678.07 ND 8 134 08/25/77 ND N/A N/A 

W18·173 76574 39307 673.31 670.02 8 51 10/14/77 44.6 N/A N/A 
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Table C-1. Borehole·Constructton·sunvnirl.� 

Coordinates Casing 
Well Elevation 

NS (ft) 

216·Z·1A Tile Field �cont2 

W18·174 76565 39296 673.21 

W18·175 76600 39117 670.00 

216-Z-18 Cri!;! 

W18·9 76846 38852 682.47 

W18· 10 76803 38847 682.63 

W18·11 76955 38735 683.00 

W18·12 76955 38850 683.00 

W18·82 77101 38570 680.00 

W18·93 76905 38744 665.00 

W18·94 76880 38662 665.00 

W18·95 76970 38665 665.00 

W18·96 76790 38825 665.00 

W18·97 76790 38745 665.00 

W18·98 76880 38940 665.00 

W18·99 76768 38949 665.00 

- --

Grouid 
Elevation 

(ft) 

669.85 

667.07 

679.56 

679.51 

679.66 

680.52 

677.58 

662.00 

661.77 

661.88 

662.02 

662.00 

662.03 

662.13 

�easured in January and February 1991. 

ND = Not Determined. 

N/A = Not Applicable. 

-- --�-

Casing 
Diameter 

(in.) 

8 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

3 

Drf l led Date 
Depth Drilling 
(ft) C�leted 

51 10/11/77 

130 12/07/77 

220 12/13/68 

220 12/11/68 

220 01/04/69 

220 ND 

146 ND 

140 021oa1n 

80 021101n 

80 021151n 

80 021181n 

85 02124,n 

80 021291n 

135 031oa1n 

(Page 2 of 2) 

Total Depth to Perf/Scrn 
Deptha Watera Interval 

(ft) (ft) (ft) 

46.4 N/A N/A 

118.4 N/A N/A 

217.6 210.7 180-218 

ND ND 180-218 

188.6 N/A 180-220 

212.6 N/A 190-218 

148.3 N/A N/A 

139.7 N/A N/A 

84.4 N/A N/A 

78. 1 N/A N/A 

78.2 N/A N/A 

83.2 N/A . N/A 

76.3 N/A N/A 

131.4 N/A N/A 

NOTE: To convert from metric, 111.1ltiply feet by 0.3048 to obtain meters and multiply inches 

by 2.54 to obta in centimeters. 
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WELL NUKl;IER 
••••••••aaa 

•299·W15·6 
•299·W15·8 
•299·W15·9 
299·W15·82 
299·W15·84 

299·W15·85 
299·W15·86 
299·W15·95 
299·W15·101 
•299·W18·6 

•299-w10-1 
•299•W18·9 
•299·W18·10 
l299·W18·11 
299·W18·12 

299·W18·24 -
J( 299·W18·56 
x 299·W18·57 
J( 299·W18·58 
.)( 299·W18·59 

><299·W18·60 
x 299·W16·61 
11. 299·W18·62 
1< 299·W18·63 
.\ 299·W18·64 

299·W18·65 
}< 299·W18·66 

299·-W18·67 
299·W18·68 
299·;W18· 76 

299·W18·n 
299·W18·78 
299·W18·79 
299·W18·80 
299·"18·81 

299-W\8·82 
299·"18·85 
299·"18·86 
299·W18-67 
299·"18·68 

HANFORD COOIID 
NORTH WEST 
.. --··Ii _____ ,_ 

40005 75765 
39740 75910 
39930 75890 
39860 75810 

'39860 76000 

39970 75910 
39790 75958 
39910 75925 
39890 75860 
39212 76706 

39Z°'4 76491 
30852 76846 
38847 76803 
38735 76955 
38850 76955 

38998 n180 
39301 76615 
39309 76587 
39161 76651 
39161 76552 

39424 76614 
39424 76589 
39398 76614 
39398 76589 
39373 76614 

39373 76589 
39063 76601 
39399 76534 
39371 76506 
39318 76610 
' 

·192n 76608 
3<j308 76600 
39274 76594 
39246 76596 
39283 76605 

38570 77101 
3898.9 76717 
39106 76742 
38980 76604 
39298 76432 

9 

DRILL DRILL HEAS 
DATE DEPTH DEPTH 
5 ••• ,. • ----- ;.;;;;; 

N1r59 410 370 
llov66 206 203 
01'66 195 191 
Oct54 101 98 

Oct54 110 106 

Oct54 106 103 
Aug57 144 136 
Jan59 100 100 
JI067 50 46 
Jao64 300 200 

J� 300 207 
Otc68 220 217 
Ooc68 220 212 
1 220 189 
1 220 214 

AU1f87 240 235 
Nar49 150 ·,so 

N1r49 150 150 
Har49 150 150 
Nar49 150 150 

Apr49 150 150 
Apr49 150 150 
Apr49 151 151 
Apr49 150 150 
Apr49 150 150 

Apr49 150 11,0 
Apr49 150 150 
iep49 47 47 
iep49 46 46 
Mar67 19 NO 

M1r67 25 NO 
Nar67 17 NO 
Nar67 23 NO 
kar67 21 ND 
Apr67 41 ND 

ND HD 146 
Jul69 150 148 
Aug69 150 1"7 
Sep69 150 g8 
Sep69 150 150 

) 

.. 

DEPTII CASNG CASNG PERFORATE SCREENED DRAFT Deceaber 11, 1990 
WATER DIAH ELEV INTERVAL INTERVAL fACI LI TY Cc»i/1ENT5 (Page 1 of TSO) 
----- ----- 5.1.;;;;,.; i.;.;;;;i;;:;a; ·------•a. --------- •----------c--;;;;;----------------------;-•---5•asa-ss 

190 6.0 661.50 175 • 408 NA 216-Z-9 FIR required 
196 8.0 667.79 None NA 216·Z·9 FIR required 
190 8.0 662.30 Nooe NA 216-Z-9 FIR required 
Vad 8.0 660.09 Nooe NA 216·Z·9 FIR required 
Vad 8.0 669.82 Nooe NA 216-Z-9 FIR required 

Vad 8.0 664.11 Nooe NA 216-Z-9 FIR required 
Vad 8.0 661.22 Nooe NA 216-Z-9 FIR required 
Vad 8.0 660.00 Nooe NA 216-Z-9 FIR required 
Vad 6.0 660.00 Nooe NA 216·2·9 FIR required 
200 8.0 678.47 190 • 298 NA 216·2·1A FIR required, 6-ln liner urouted to 156-ft 

NO D.O 678.99 190 • 298 NA 216·Z·1A FIii required, 6·1n liner grouted to 156-ft 208 6.0 682.47 180 · 218 NA 216-Z-18 flR requlrf/d 
207 6.0 682.63 180 · 218 NA 216· Z · 18 FIR required 0 

0 208 6.0 683.00 190 • 219 NA 216-Z-18 FIR required OIT'I 208' 6.0 683.00 190 • 218 NA 216-Z-18 FIR required -s ......... 
Ill ;o 

213 4.0 684.35 NA 205 • 235 216-Z-18 FIR required, Hydrostor fX.J1P installed (-·• -� - '. J i;:!l � 
'° \lad 8.0 670.61 NA NA 216-Z· lA Destroyed ►-\lad 8.0 670.94 NA NA 216·Z·1A Destroyed I 

w \lad 8.0 668.66 NA NA 216·Z· 1A De1.troyed N \lid 8.0 669.87 NA NA 216·Z·1A Destroyed 

\lad 6.0 676.86 NA NA 216·Z·1A Destroyed 
\lad 6.0 676.68 NA NA 216·Z·1A Destroyed 
\lad 8.0 676.34 NA NA 216·2·1A Destroyed 
\lad 8.0 676.36 NA NA 216·Z·1A Destroyed 
\lad 8.0 676.33 NA NA 216·2·1A Oeuroyed 

Vad 8.0 676.94 NA NA 216·2·1A 4·1n liner to 140-ft. 
\lad 8.0 669.11 NA NA 216·Z·1A Oenroyed 
\lad 8.0 668.00 NA NA 216·Z·1A FIR required 
Vad 8.0 668.00 NA NA 216·Z· 1A FIR required 
Vad 6.0 669.00 NA NA 216·2·1A FIR required 

Vod 6.0 669.00 NA NA 216·2·1A FIR required 
Vod 6.0 669.00 NA NA 216·Z·1A FIR required 
Vad 6.0 669.00 NA NA 216·Z·1A FIR required 
\lad 6.0 669.DO NA HA 216·Z·1A FIR required 
\lad 6.0 669.00 NA NA 216·Z·1A FIR required 

Vad 8.0 680.00 None NA 216·Z·18 F 111 required 
Vod 6.D 679. 75 HA NA 216·Z·1A FIR required 
\lad 6.0 683.49 HA NA 216·Z·1A FIR required 
V11d 6.0 677.21 NA MA 216·Z·IA FIR required 
Vild 6.0 679.76 IIA HA 216-Z·lA FIR required 



i 

.. 

IIMIFOllO COORD PRILL , PRILL tlfAS DEPTH CASNG CASNG PUFORATE liCREENED PRAFT Decedler 11, 1990 
�LL lllNfR NORl'ti MEU OATf OEPTII DEPTH MATER OIAH fLEV INTfRVAL INTERVAL FACILITY Cc»lttENT$ (Pa9e 2 of TBD) 
-�--.. ·••&:•• ••••s• •sa.asa .... ___ 5---- ....... ----- ·--·- ·--·-- Ciia.;;&;;;;a: ·------·- s;&;;a;ssa. s••••••••�•••caa:saa;;;;;;;;;;;;;;s:.:ssaaaassascaccas 

299·W18·89 39360 76752 liep69 150 150 V11d 6.0 681.32 IIA IIA 216·Z·1A FIR requl red i99·W18·93 38744 76905 feb72 140 138 V11d 6.0 665.00 NA NA 216·Z·18 flR required 299·W18·94 38662 76880 Fcbn 80 83 Vad 6.0 665.00 NA NA 216·Z·18 FIR required 
299·W18·9S 38665 76970 Fcbn 80 n V11d 6.0 665.00 NA NA 216·Z·18 F JR requl red 299·W18·96 38825 76790 febn 80 n Vad 6.0 665.00 NA NA 216·Z·18 FIR required 

299·W18·97 38745 76790 febn 85 82 Vad 6.0 665.00 IIA IIA 216·Z· 18 FIR required 
299jW18·98 38940 76880 Fcb72 80 75 Vad 6.0 665.00 NA NA 216·Z·18 flR required 299·W18·99 38949 76768 "•rn 135 129 Vad 3.0 665.00 NA NA 216·Z·18 FIR required 
299·W18·149 39329 76602 Apr.HT'/ 100 75 Vad 6.0 672.56 NA NA 216·Z·1A Fill required, CCIICOt plug 75·100 ft. 299·W18·150 39075 76601 J�� 128 128 Vad 6.0 671.81 NA NA 2-16·Z·1A FIR required, deepened Jul77, grouted. 

299·W18·158 39266 76650 AU!j76 131 131 V11d 6.0 6n.61 NA NA 216·Z·1A FIR required, deepened Sepn, grouted. 299·W18·159 39228 76602 Jan78 130 130 Ved 6.0 670.77 NA NA 216·Z·1A FIR required, grouted. 299·W18·163 39284, 76552 Febn 163 163 Ved 8.0 670.00 NA NA 216·Z·1A FIR required, grouted. 299·W10·164 39040 76602 Jann 153 146 Ved 6.0 678.75 NA NA 216·:Z· 1A FIR required, grouted. 299·�18·165 39180 76650 Karn 135 128 Vad· · 6.0 672.09 NA NA 216·:Z·lA FIR required, grouted. CJ 
I 

CJrrl 299-�18· 166 39108 76650 Aprn 137 117 Ved 6.0 671.11 NA IIA 216·Z·1A FIR required, grouted. -s, 299·W10·167 39214 76552 Meyn 134 110 Ved 8.0 669.00 NA IIA 216·Z·1A FIR required, grouted. I)) :;o 
-+ir 

n 299·W18·168 39043 76552 JISln 131 ND Ved 8.0 669.00 NA NA 216·Z·1A FIR required, grouted. .-+ I 
� 

I.O 
I 299·W18·169 . 39075 76552 liepn 132 ND Vad 8.0 669.0D NA NA 216·Z·1A FIR required, grouted. ' );> ..... .,. 299·W111·170 39154 76602 $ep76. 30 30 Vad 6.0 672.32 NA NA 216·Z·1A FIR required, deepened Sep77, grouted. 

. 

N 299·W18· 171 39010 76604 Augn 136 127 V11d 8.0 6n.6s NA NA 216·Z·1A FIR required, grouted. 
299·W18•1n 39435 76595 Aug77 134 0 V11d 8.0 678.07 NA NA 216·2·1A FIR required, urouted. 299·W18·173 39307 76574 �t77 51 0 V11d 8.0 673.31 NA NA 216·Z·1A FIR required, grouted. 
299·W18· 17' 39296 76565 Oct77 51 0 V11d 8.0 673.21 NA NA 216·Z·1A FIR rfquired, grouted. 299·Wl8· 175 39117 76600 Oec77 130 0 V11d 6.0 670.00 NA NA 216·2·1A FIR required, grouted. 

r 
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OOE/RL-91-32 
Draft A 

WELL CONSTRUCTION AND COMPLETION SUMMARY 

Drilling Sa�le lo'ELL TEMPORARY 
Method: Cable tool Method: Hard tool �nom2 NU4BER: 299-W15-6 WELL NO: 
Ori l ling Additives Hanford 
Fluid Used: Not docunented Used: Not docunented Coordinates: N/S N 40 005 E/W W 75 765 
Driller's WA State State· -· 
Name: Osborn Lie Nr: Not docunented Coordinates: N 445 112 E 2 219 457 
Drilling C�ny Start 
Company: Not docunented Location:Not docunented Card #:NoI docunented T R s -- --
Date Date Elevation 
Started: 27Jan59 Complete: 24Ma;G9 GrOUld surface Cft): Not docunented 

Depth to water: 190 ft Map9 
(Ground surface) _____ _ 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0-10: SANO and DIRT 
10-15: SANO 
15-20: SANO and GRAVEL 
20-30: SANO 
30-35: SANO and COBBLE 
35-40: SAND, GRAVEL and COBBLE 
40-50: SANO 
50-65: SANO and SILT 
65-70: SANO and GRAVEL 
70-109: SANO and SILT 
109-110: GRAVEL 
110-115: GRAVEL, CLAY and ROCK 
115-120: SANO and ROCK 
120-130: SANO, GRAVEL and CALICHE 
130-135: SANO 
134-140: COBBLE, GRAVEL and SANO 
140-150: SANO 
150-160: COBBLE, GRAVEL and SAND 
160-175: SANO and COBBLE 
175-230: SANO, GRAVEL and COBBLE 
230-280: COBBLE, CLAY, GRAVEL and SANO 
280-285: SANO, GRAVEL and COBBLE 
285-305: SANO 
305-310: COBBLE, CLAY and GRAVEL 
310-315: BOULDERS, CLAY and GRAVEL 
315-385: SANO, GRAVEL, CLAY and COBBLE 

1 385-390: SANO and GRAVEL 
390-410: COBBLES, CLAY, GRAVEL and SAND 

DRILLER'S NOTES: 
Attempted to pull 8 in casing, 
parted and left 125 ft(?) in hole. 
Cut 6 in casing at 301 ft and swaged. 

REMEDIATION: 
Mar87, by Garcia; 
Perforated 8 in casing 0-175 ft, 
2 cuts/ft/rd. Bad odor while 
perforating, went on mask. 
Set 6 in casing to 178 ft on packer. 
Grouted annulus between 6 and 8 in 
casing and poured pad. 

n----------= 
---· 

V 

Elevation of reference point: 
Ctop of casing) 
Height of reference point above 
ground surface 

C 661.50 ft l 

C __ N=D ____ l 

[ 0-10 ft 

s Type of surface seal: Grout outside 

[ ;.f, .. S·· ··§·:-::. I Depth of surface seal 

I"" 
10 in casing. 12 in pulled. 

i- ;------ I 10 ;n m;ng 0-164 ft 

t <--------: a in casing 0-3on ft. 
a:111 
< 1 6 in casing 301-410 ft and 0-178 ft �� 1 

Type of riser pipes: 

�� 
All carbon steel 

� <-----1 Diameter of borehole, 0-164 ft: [ 11 in nom l 

� ··::<-- ------' 
� 
/..: 

/f 

Type of filler: 
Cement grout 0-178 ft 
342 gals 

I 
<-------1 Diameter of borehole, 164-307 ft [ 9 in nom l 

I 

8 in casing perforated: 
175-300 and 0-175 ft 

Depth top of perforations: 
6 in casing 

C 307 ft 

I <---------1 Diameter of borehole, 306-410 ft [ 7 in nom 

I I 

I I 

I I 
<--------- 1 depth bottom of perforations: 

I Jc---------- 1 Depth bottom 6 in casing: 
.._ _ __.·,<---------! Depth bottom of borehole: 

[ 408 ft 
C 410 ft 
[ 410 ft 

Drawing By: RKL/2#1.J15#06.ASB Date: 110ec90 

Reference: ______________ _ 
Golder 8831752\14535 

Cl-S 
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D0E/Rl-91-32 
Draft A 

WELL CONSTRUCTION AND �PLETION SUMMARY 

Drilling S�le WELL TEMPORARY 
Method: Cable tool Method: Hard tool (non) NUMBER: 299·W15-8 WELL NO: 299-W15-83 
Drilling Additives 
Fluid Used:_W

"""
a
'"'
t

..,
e

'-
r _____ Used: Not docunented 

Driller's WA State 

Hanford 
Coordinates: N/S N 39 740 E/W W 75 910 
State 

Name: Row/Jahnke: Bigham Lie Nr: Not docunented Coordinates: N 444 847 E 2,219.313 
Drilling C0111)8ny Start 
Company: Not docunented Location:Not docunented Card #:Not docunented T __ R __ s _____ _ 
Date Date Elevation 
Started: 040ct54: 280ct66 Complete: 060c:t54; 23Noy66 Grou-d surface (ft): Not docunented 

Depth to water: 195 ft Nov66 
(Ground surface) _____ _ 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0-25: No log 
25·55: GRAVEL and SAND 
55·60: GRAVEL, SAND and SILT 
60·65: SANO and SILT 
65·106: Sandy SILT 

.1. Oct54 
,. Nov66 

106·113: SAND & SILT 
113·120: SANO, SILT, GRAVEL & CALICHE 
120-135: COBBLES 
135-152: COBBLES & GRAVEL 
152·155: GRAVEL, SILT & BOULDERS 
155·185: BOULDERS & COBBLES 
185-205: COBBLES & GRAVEL 

REMEDIATION: 
Mar87, by Garcia: 
Perforated 6 in casing 1·15 and 
112-175 ft, about 2 cuts/rd/ft. 
Set 4 casing to 178 ft and grouted 
4 and 6 in casing annulus. 

n----------= Elevation of reference point: 
(top of casing) 
Height of reference point above 
grou-d surface 

Type of surface seal: Partial 

C 667. 79 ft 

C NO 

C 15 ft 

grout between 4
1 

6 and 8 in casing. I 
Depth of surface seal 

7 <------: a in casing 0-106.5 ft 
I 

I 
<
jj

------j 6 in casing 0·206 ft 

< 1 4 in casing 0-178 ft 

I 
I 

Type of riser pipes: 

·:. 

All carbon steel 

;� I Type of filler: �I_:::: � 1 
Cement grout 0·178 ft 

� <·---- 1 Diameter of borehole 0-107 ft 
;i I 

� 
�- <-------! Depth top of perforations: 

I 
� 

C 9 in nom 

C 112 ft 

i ��--------! Depth bottom of perforations: C 175 ft 

,11 /<

i

·········i 4 ;n ,,,;ng to 178 ft ,et M pack•< 

<--------! No docunentation of perforation, 
175-205 ft. 

•----� --------1 Depth bott0111 6 in casing: 
A--------- 1 Depth bottom of borehole: 

C 205 ft 
C 205 ft 

Drawing By: RKL/2#\.115#08.ASB Date: 27Nov90 

Reference: _________________ _ 
Golder 8831752\14534 

Cl-& 

( 
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D0E/RL-91-32 
Draft A 

. ., 

\./ELL CONSTRUCTION AND CCJ4PLETION SlJ!ol4ARY 

Drilling S�le· \JELL TEMPORARY 
Method: Cable tool Method: Hard tool Cnan> NUraER: 299-\.115-9 \./ELL NO: 299-\.115-94 
Dr i l l i ng Additives Hanford 
Fluid Used:-'\.l

::..:
a
::.:
t
:.:::
e
""
r _____ Used: Not docunented Coordinates: N/S N 39 930 E/1,/ \.I 75 890 

Driller's \.IA State State 
Name: Osborn/Bigham ·Lie Nr: Not docunented Coordinates: N 445 037 E 2,219,333 
Ori tl ing C�ny Start 
Corrpany: Not docunented Location:Not docunented Card #:Not docunented T __ R __ s _____ _ 
Date Date Elevation 
Started: 22Jan59; 23Nov66 Corrplete: 26Jan59; 14Dec66 Gr<Xrcd surface (ft): Not docunented 

Depth to water: 184 ft Oec66 
(Ground surface) _____ _ n----------: 
GENERALIZED Driller's 
STRATIGRAPHY Log 

0-20: SAND & SILT 
20-33: SAND 
33-38: SAND, GRAVEL &. COBBLE 
38-42: SAND & GRAVEL 
42-50: SAND 
50-62: SAND & SILT 
62-74: SAND, SILT & COBBLE 
74-100: SANO & SILT 

100-107: 
107-112: 
112-125: 
125-135: 
135-140: 
140-150: 
150-160: 
160-170: 
170-175: 
175-180: 
180-182: 
182-192: 
192-194: 

4 1959 
Y 1966 

SANO 
SILTY CLAY 
GRAVEL, SAND & SILT 
SILT, SAND & COBBLE 
SAND, CLAY & GRAVEL 
GRAVEL, SANO & SILT 
COBBLE, SAND & SILT 
GRAVEL, SAND & SILT 
SAND, SILT, GRAVEL & CLAY 
SANO 
SANO, GRAVEL & SILT 
COBBLES & BOULDERS 
BOULDERS, SANO & SILT 

DRILLER'S NOTE: 
Sealed 6 and 8 in casing. No 
perforation documented. 

REMEDIATION: \ 
Feb87, by Garcia; \ 
Perforated 0·15 ft 2 cuts/rd/ft, 
4 cuts at 20 ft and perforated 
115-170 and 186-189 ft, 2 cuts/rd/ft. 
Set 4 in casing to 1�0 ft and grouted. 

.... . 

:! 
I 

11 rr.: i <-------: 
i 

I 
jj <--------1 

i II 
< 

I u ....... : 
;-.:--------- I 
� 
il 

I<-------: 
!l 

=:-.:--------' 
ill 

I 

/<---------: 
; I <--------: 

I I 

_, _,i��������: "---------! 

Drawing By: RKL/2#\.115#09.ASB Date: 27Nov90 

Reference: _________________ _ 
Golder 8831752\14533 

Cl-7 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
gr<Xrfd.surface 

Depth of surface seal 

Type of surface seal:...filL 

C 662.30 ft J 

[.--ND..__ ___ ] 

[. __ ND..__ ___ ] 

12 in casing to 10 ft (may be pulled?) 

8 in casing 0-100 ft 

6 in casing 0-194 ft 

4 in casing 0-180 ft 

Type of riser pipes: 
All carbon steel 

Diameter of borehole, 10-100 ft C 9 in nom 

Type of filler: 
Cement grout 0-180 ft 

300 gals 

Diameter of borehole, 100-194 ft C 7 in nom 

Perforated 115-170 ft, 2 cuts/rd/ft 

4 in casing set to 180 on packer 

Perforations not docunented 
170-186 ft 

Perforated 186-189 ft, 2 cuts/rd/ft 

Depth bottom 6 in casing: 
Depth bottom of borehole: 

C 194 ft 
C 194 ft 
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D0E/RL-91-32 
Draft A 

WELL CONSTRUCTION AJID ca4PLETION Sll4MARY 

Drilling S�le Drive barrel 
Method: Cable tool Method: Hard tool 
Drilling 200 w Water Additives 
Fluid Used: Supply Used: Not docunented 
Driller's WA State 
Name: D. Ludtke Lic·Nr: Not docunented 
Dr il ling Coq>any 
Carpany: Onweqo Ori l ling Co Location: ICernewtclc. WA 
Date Date 
Started: 29Jul87 C�lete: 10Sep87 

Depth to water: 214.5 Sep87 
(Ground surface) 

GENERALIZED Geologist's 
STRATIGRAPHY Log 

*4·5: Slightly silty SANO 
*9·10: SANO(*= Backhoe s�les) 
10·15: Sandy GRAVEL 
15·20: SANO 
20·35: Sandy GRAVEL 
35· 75: SANO 
75·80: Sandy GRAVEL 
80·85: Gravelly SANO 

WELL TEMPORARY 
NlJ4BER: 299·W15·16 WELL NO: None 
Hanford 

...;.:.;a;.,.:;:=-------

Coordinates: N/S N 40 269 E/W W 77 387 
State 
Coordinates: N 445 3n E 2,217.835 
Start 
Card #: Not docunented T __ R __ s _____ _ 
Elevation 
Grouid surface (ft): 682.62 (Brass cap> 

Elevation of reference point: C 684.89 ft 
(top of casing) 
Height of reference point above C 2.27 ft 
grouid surfac� 

Depth of surface seal C 0·2 ft 

Type of surface seal:Pre·mix concrete 
4-ft x 4-ft x 6-in surfac� pad. 4 
equidistant protective posts. 
I.D. of surface casing: [ Removed 
If present) 

85·110: Sandy GRAVEL 

lffi�i:-: ·:·· 
:1,.,,. 
�,c.;· 

<··----·----: I.D. of riser pipe: C 4· in 
110·115: Gravelly SANO 
115-120: SANO to sandy GRAVEL 

(Lost drilling water zone) 
120·135: Sandy GRAVEL 
135·140: Sandy clayey GRAVEL 
140·145: Slightly gravelly sandy SILT 
145·160: Gravelly silty SANO 

and CALICHE 
160·165: Gravelly silty SANO 
165·170: Silty SANO 
170·175: Slightly gravely silty SANO 
175·180: Silty sandy GRAVEL 
180·185: Slightly gravelly SANO 
185·200: Silty sandy GRAVEL 
200·205: Sandy GRAVEL 
205-225: Silty sandy GRAVEL 
225-235: Sandy GRAVEL 
235-240: Slightly sandy GRAVEL 
240·243.5: Sandy GRAVEL 

wmmi 
;@lffi'.'. 

I

•······: 

, ........ : 
II 

. 

Type of riser pipe: 
Stainless steel 

Diameter of borehole, 
0·62.6 ft, 13 in nominal 
62.6-154.75 ft, 11 in nominal 
154.75-243.5 ft, 9 in nominal 

Type of filler: 
Bentonite slurry 

Depth top of seal: 
Type of seal: Volclay pellets 

11:-:::::::-: 

11:-::::::::: 

::::::::::·■ ■:::// 
:/\ ■ ■:::::.-:-:: 

•··l Depth top of screen: 
4-in. 20-slot 

:/:/■ 11:\\: 

::::::>:: ■ ■::::.:-:-:-
·=.-/ ■ ■-:-:-:-·;_< I 

:,:: ::t;;; ;;;;; i 

stainless steel 

Telescoping screen, top 
8 in stainless steel. 10 slot 
Telescoping screen, bottom 
Depth bottom of screen 

to bottom of borehole: 

Drawing.By: RKL/2#\J15#16.ASB Date: 25Jan91 

Reference: ____________ _ 

Cl-8 

C 196.5 ft 

C 202 ft 

C 208.0 ft 

C 227.5 ft 

C 237.5 ft 
C 238.0 ft 

C 243.5 ft 

( 

l 
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.. , --- -·-

Oril ling 

- -·-

- .. 

Method: Cable tool 
Drilling 
Fluid Used: Water 
Dril ler•s 
Name: Row£Gentz 
Drilling 

-·· 

Company: Not docunented 
Date 
Started: 30Se1254 

" 

D0E/RL-91-32 
Draft A 

\JELL CONSTRUCTION AHO ca4PLETIOl(SUMMARY 

S�le 
Method: Hard tool {nom2 
Additives 
Used: Not docunented 
WA State 
lie Nr: Not docunented 
Co,rpany 

WELL 
" .. 

NUMBER: m-w15-8l 
Hanford 
Coordinates: N/S 
State 
Coordinates: N 
Start 

-· 

N 39,860 

444 967 

Location: ND Card #:Not docunented 
Date Elevation 

·-

TEMPORARY 
\JELL NO: 2904 #1 

E/W W 75 810 

E 2,219,333 

T 
--

R __ s 

Complete: 040ct54 Ground surface (ft): Not docunented 

Depth to water: Not a1212licable 

I 
I 
<--------' 

GENERALI ZED Driller's 
STRATIGRAPHY Log 

0-15: BACKFILL 
15-44; GRAVEL 
44-80: SAND & SILT 
80-100: Sandy SILT 

Drawing By: RKL£2#\J15#82.ASB 

Reference: 

-

Date: 28Nov90 

I 
I 

---1 . 

: 

:! 
-

I 
I 

<--------1 

<-------1 

r------- I 
<--------: 

I 
I 

•-· I 

<-------! 

Cl-9 

Elevation of reference point: [ 660.09 ft 
(top of casing) 
Height of reference point above [ ND 
ground surface 

Depth of surface seal [ NO 

Type of surface seal: 
None docunented 

I.O. of surface casing [ ND 
(If present) 

I.D. of riser pipe: [ 8-in 
Type of riser pipe: 
Carbon steel 

Diameter of borehole: [ 9-in nom 

Type of filler: 
Not docunented 

Elevation/depth top of seal 
Type of seal: Not docunented 

No perforations docunented: 

Depth bottom of casing 
Depth bottom of borehole: [ 101 ft 

1 

1 

1 

1 

1 

1 

,I 

1 
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D0E/RL-91-32 
Draft A 

..... .......... � -· ... _, .... -

\JEtt· CONSTRUCTION AHO COMPLETION SUMMARY 

Drilling S�le WELL 
. 

TEMPORARY 

Method: Cable tool Method: Hard tool Cnom> ·· NlJ4BER: 299-IJ15-84 \JELL NO: .. 2_,904 ............. -lfl ______ _ 
Drilling Additives Hanford 
Fluid Used:_· \J

""
a
"-'
t
""
e
'-'-
r _____ Used: Not docunented Coordinates: N/S N 39,860 E/IJ II 76 000 

Driller's IJA State State 
Name: Row/Jahnke Lie Nr: Not docunented Coordinates: N 444 967 E 2,219.223 
Drilling C�ny Start 
C�ny: Not docunented Location:_N...:D _____ _ 
Date Date 

card #:Not docunented T __ R __ s 
Elevation 

------

Started: 060ct54 Complete: ___ 100c....__..t .... 54..._ __ _ Ground surface (ft): Not docunented 

Depth to water: Not applicable 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0-20: Not docunented 
20-25: Blow SAND, GRAVEL 
25-54: GRAVEL 
54·110: SAND & SILT 

Drawing By: RKL/2#1115#84.ASB 

-

I <--------1 

I 
.---l 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
ground surface 

l Depth of surface seal 

<--------l 

<-------l 
r-------l 

<--------: 

Type of surface seal: 
None docunerited 

I.D. of surface casing 
(If present) 

1.0. of riser pipe: 
Type of riser pipe: 
Carbon steel 

Diameter of borehole: 

Type of filler: 
Not docunented 

Elevation/depth top of seal 
Type of seal : Not docunented 

l No perforations docunerited: 

•--' Depth bottom of casing 
'--------'<·------! Depth bottom of borehole: 

Date: 27Nov90 

Reference: ____________ _ 

Cl-10 

C 669.82 ft l 

C ... N,..D'--___ l 

C_N __ D� ___ l 

C ___ N __ D� ___ l 

C 8-in J 

[ 9-in nom l 

C , , 0 ft 

( 

l 



-· .. 

\. 

Ori l ling 
Method: Cable tool 
Ori l ling 
Fluid Used: Yater 
Oril ler•s 
Name: RowLJahnlce 
Ori ll ing 
Company: Not docunented 

D0E/RL-91-32 
Draft � . · 

"\ • -.i 1 J 

YELL CONSTRUCTION ANO C04PLETIOM st.JKl4ARY 

Sa�le 
- . .  � 

Method: Hard tool 
Additives 

.. 

tnom2 

Used: Not docunented 
I.IA State 
Lie Nr: Not docunented 
Coo-pany 

• WELL 
NUMBER: m-Y15-85 
Hanford 
Coor-di nates: N/S 
State 
Coordinates: N 
Start 

N 39 970 

445 077 

Location: NO Card #:Not docunented 

TEMPORARY 
YELL NO: 2904 #4 

E/W I.I 75 910 

E 2 219 313 

-- -- s 

Date Date - Elevation 
Started: 110ct54 C�lete: 120ct54 Grouid surface (ft): Not docunented 

Depth to water: Not aQQlicable 

I 
I 

<--------: Elevation of reference point: C 664.11 
(top of casing) 

GENERALIZED Driller's . ---: Height of reference point above C NO 
STRATIGRAPHY Log : grouid surface 

:! - - I Depth of surface seal C NO 
I 

0-15: Baclcf ill, SANO & SILT 
15-20: SAND-SILT-GRAVEL Type of surface seal: 
20-35: GRAVEL-SAND None docunented 
35-45: Black SAND-fine GRAVEL 
45-48: GRAVEL 1.0. of surface casing r NO 
48-55: SANO-very little SILT (If present) 
55-90: SAND-some SILT 
90-105: Sandy SILT 

<--------: 1.0. of riser pipe: r 8-in 
Type of riser pipe: 
Carbon steel 

ft 

<-------: Diameter of borehole: C 9-in nom 

r-------: Type of filler: 
Not docunented 

<--------: Elevation/depth top of seal 
Type of seal: Not docunented 

I No perforations docunented: 
I 

•--' Depth bottom of casing 
<-------! Depth bottom of borehole: C 106 ft 

Drawing By: RKLL2#\J15#85.AS8 Date: 28Nov90 

Reference: 

Cl-11 

l 

l 

l 

l 

J 



D0E/Rl-91-32 •. 
Draft A 

\,/ELL CONSTRUCTION ANO CCNILETION SLMWtY 

Ori l ling S�le �LL TEMPORARY 
Method: Cable tool Method: Hard tool Cnom) Nl.14BER: 299-1115-86 \,/ELL NO: _______ _ 
Drilling Additives Hanford 
Fluid Used:_\.l""'a""'ta.aea.:..r _____ Used: Not docunented Coordinates: N/S N 39 790 E/1,/ 11 75 958 
Driller's \.IA State State 
Name: Osborn/Bigham Lie Nr: Not docunented Coordinates: N 444 897 E 2.219,265 
Drilling Coq,any Start 
CO!Tp8ny: Not docunented Location:Not docunented Card· #:Not docunented T __ R __ s _____ _ 
Date Date Elevation 
Started: 22Jan59; 23Nov66 C�lete: 26Jan59; 140ec66 Grouid surface Cft): Not docunented 

Depth to water: N ot applicable 

GEN ERALIZED Driller's 
STRATIGRAPHY Log 

0-10: Topsoil-SAN D & SILT 
10-13: GRAVEL 
13-15: SAND-GRAVEL-SILT 
15-22: BlacK SAN D-small GRAVEL 
22-24: GRAVEL-SAND 
24-32: GRAVEL 
32-40: Coarse SAND 
40-44: GRAVEL 
44-47: GRAVEL-some SAN D 
47-66: SAND-some SILT 
66-78: SAND-more SILT 
78-112: SAN D & 30% SILT 
112-122: 75% GRAVEL-15% SAND-

10% SILT-some CALICHE 
122-132: 60% GRAVEL-20% SAND-

20% SILT-CONGLOMERATION 
132:136: 60% SAN D-20% GRAVEL-20% SltT 
136-142: Fine SAN D 

REMEDIATION: 
Mar87, by Garcia 
Perforated 0-20, 90-105 and 
115-135 ft. Set 6 in casing to 
142 ft. Plugged 6 in with 9 gals 
cement. Grouted 6 and 8 in casing 
annulus. 

n----------= 
-·-· . 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
grouid surface 

I I: ::·.:·::�:·.::::
-1!!/.._ 

I k-------- 1 Perforated 0-20, 2 cuts/rd/ft 

;I· � I <
1
--------1 a in casing 0-144 ft 

l <----------1 4 in casing 0-142 ft 

I I 
i � 

Type of riser pipes: 
All carbon steel 

C 660.00 ft l 

C_N"'D.._ ___ l 

C-'N""D'-----·l 

s i_;. � 2 <-------
1

1 Diameter of borehole, 0-144 ft C 9 in nom J - = -���-; � 

� �,��---------1 

m i 

l� " 

Type of filler: 
Cement grout 0-142 ft 
216 gals 

ll �-<-------- 1 Perforated 90-105 ft, 2 cuts/rd/ft 
� if1 

I 

; j 
iii 

�I I • 
� m 
t l 

_11 
1,--------I Perforated 115-135 ft, 2 cuts/rd/ft 

� If 

1· 1 -�,i::::::::: ::·�::�': :�:.::," 
A---------!_Depth bottom of borehole: 

(_1
.:.;
44
;.;a._

.:,.;f t.___] 
C 144 ft l 

Drawing By: RKL/2#'w15#86.ASB Date: 27Nov90 

Reference: ______________ _ 

Cl-12: 

l 

I 
I 
I 

I 
I 

\ 



Drilling 
Method: Cable tool 
Oril ling 
Fluid Used: Not doci..mented 
Driller's 
Name: Osburn 
Ori l ting 
Company: Not docunented 
Date 
Started: 19Jan59 

D0E/RL-91-32 
Draft A 

\JELL CONSTRUCTION AHD catPLETION SI.MIARY 

S�le � WELL 
Method: Hard tool tnoml NIMBER: m-w15-95 
Additives Hanford 
Used: Not docunented Coordinates: N/S 

IJA State State 
Lie Nr: Not docunented Coordinates: N 

C�ny Start 

N 39 930 

445 037 

Location: ND card #:Not docunented 
Date Elevation 

TEMPORARY 
\JELL NO: 

E/IJ IJ 75 925 

E 2 219 298 

T _R __ s 

C�lete: 21Jan59 Grcx.rd surface (ft): Not docunented 

Depth to water: Not a1212ticable 

I 
I 
<--------l 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0-5: SANO & DIRT 
5-13: SANO-GRAVEL 
13-18: Pea GRAVEL 
18-30: SANO-GRAVEL 
30·38: SAND-GRAVEL & COBBLE 
38-43: SANO 
43-80: SANO & SILT 
80-91: Sandy SILT 
91-100: SANO & SILT 

Drawing.By: RKLi2#\J15#95.ASB 

Reference: 

-

Date: 28Nov90 

r 
---' • I 

: 

y 
I -
I 

<--------: 

<-------: 

r-------: 
<--------: 

I 
I 

,, __ , 
<-------! 

Cl-13 

Elevation of reference point: C 660.00 ft 
(top of casing) 
Height of reference point above [ ND 
ground surface 

Depth of surface seal [ ND 

Type of surface seal: 
None docunented 

I.O. of surface casing ( NO 
CI f present) 

1.0. of riser pipe: [ 8-in 
Type of riser pipe: 
Carbon steel 

Diameter of borehole: [ 9-in nom 

Type of filler: 
Not docunented 

Elevation/depth top of seal 
Type of seal: Not docunented 

No perforations docunented: 

Depth bottom of casing 
Depth bottom of borehole: C 100 ft 

] 

J 

J 

J 

J 

J 

J 



··- 6 
00E/RL-91-32 

Draft A 

lolELL CONSTRUCTION ANO cc»4PLETION SlJl4ARY-

Drilling Sample Drive barrel & WELL TEMPORARY 
Method: Cable tool Method: Hard tool NUMBER: 299-\.118·6 WELL NO: _______ _ 
Drilling Additives Hanford 
Fluid Used:-'lol

:a.:a
:..:
t
:..:
e

c:..
r _____ Used: Not doeunented Coordinates: N/S N 39,212 E/lol lol 76 706 

Driller's lolA State State 
Name: L. Bach Lie Nr: Not docunented Coordinates: N 444 317 E 2 218 519 
Drilling Company Start 
Company: Bach Ori l ling Co. Location:Not docunented Card #:Not docunented T __ R __ S 

Elevation 
------

Date Date 
Started: 26Nov63 COl!l)lete:

......,
15

:..:
J
_.
a_n64

;..;... 
___ _ Grou-d surface (ft): Not docunented 

Depth to water: 200 ft Jan64 
(Ground surface) 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0-15: SANO 
15·25: Coarse GRAVEL 
25·32: Mediun coarse GRAVEL 
32·50: GRAVEL 
50·65: Fine SANO, mediun GRAVEL 
65-70: Fine SANO 
70-90: Moist fine SANO 
90-95: Moist fine SAND to coarse GRAVEL 
95· 114: F.ine SAND to small BOOLDERS 

with GRAVEL 
114·116: Big BOOLDERS 
116-121: SANO, CLAY big BOOLDERS 
121-130: SAND, CLAY 
130-148: SANO, CLAY, GRAVEL 
148-155: SAND, GRAVEL 
155-160: GRAVEL 
160•1n: SANO, GRAVEL, BOULDERS 
1n-178: SAND, GRAVEL 
178-180: COBBLES, SAND, GRAVEL 
180-185: COBBLES, SANO 
185-205: BOULDERS, COBBLES, SANO 
205-275: SAND, GRAVEL/COBBLES 
275-277: SANO, pea GRAVEL to COBBLES 
277-287: SAND, GRAVEL 
287-300: SANO, CLAY, GRAVEL 

REMEDIATION: 
May83 by Evans; 
Pulled piezometer, perforated 
and ran 6 in liner. Grouted annulus 
0-156 ft with 236 gals cement and 
cleaned out to about 210 ft. 

n----------= Elevation of reference point: 
(top of casing) 
Height of reference point above 

grou-d surface 

r 678.47 ft 1 

C_N_o ______ l 

� �

,

y I Depth of surface seal C_N_o ______ J 

i)I:..··;,. 
I\ Type of surface seal :_N_D ______ _ 

ll 
ta_· I 
IJ i 

B Iii······�-: 
8 in casing 0·300 ft 

I <·•··----··I 6 in casing 0·156 ft 

!: 111:·._.. 
H 

.. 

� � 

� fl 
J l 
J� ;. 

.· i 
\ I 

Type of riser pipes: 
All carbon steel 

Type of filler: 
Cement grout 0·150 ft 
Perforated 2 cuts/rd/ft 
0·85 and 100·150 ft 

�

r

li I-

\ /<·········· 1 6 in casing to 156 ft set on packer 
II 

I 

<········I Depth top of perforations: 
I I 6 cuts rd/ft, 190-249 ft 

4 cuts rd/ft, 250·298 ft 

.!.:.;;:.;;;:.;;;:.n:.:.,! 

�t1�i!! 
;fa;;;;;;;;;;;;;;;;\t ........ l Depth bottaa of perforations: 

,;::£@'.Es� 1-------- I Depth bottaa 6 in casing: 
1 Depth bottom of borehole: 

( 190 ft 

C 298 ft 

C 300 ft 
C 300 ft 

Drawing By: RKL/2#\,118#06.ASB Date: 04Dec90 

Reference: ______________ _ 

Cl-14' 

( 

l 



r 

..., 

\. 

D0E/RL-91-32 
Draft A 

------ .. -· --
WELL CONSTRUCTION AND CCJ4PLETION SUMMARY 

Ori l ling Sample Drive barrel 
Method: Cable tool Method: Hard tool 

WELL TEMPORARY 
NlMBER: 299·W18·7 WELL NO: 

Drilling Additives Hanford 
--------

Fluid Used:-aa.Wa=-t ... e_r _____ Used: Not docunented Coordinates: N/S N 39,204 E/W W 76 491 
Driller's WA State State 
Name: E. Close Lie Nr: Not docunented Coordinates: N 444 309 E 2 218 734 
Drilling C�ny Start 
Company: Bach Drilling Co Location:Not docunented Card #:Not docunented T __ R __ s _____ _ 
Date Date Elevation 
Started: 27Nov63 Complete:_1_.,3'""J"'"an64""'""------- Gr� surface (ft): Not docunented 

Depth to water:_2_0�4 �De�c�6�3 __ 
(Ground surface> n----------= 
GENERALIZED 
STRATIGRAPHY 

0-15: Fine SANO 

Ori l ler's 
Log 

___,(� 
ft k lj-15-25: 1/2 in GRAVEL to fine SANO 

25-30: Coarse SAND and small GRAVEL 
30·60: Small GRAVEL to fine SANO 
60·85: Brown SAND 
85·90: Brown SANO, some CLAY 
90·95: Brown SANO with GRAVEL 
95·105: 1/4·1/2 GRAVEL to fine SANO 
105·115: GRAVEL 
115·124: Large GRAVEL to fine SANO 
124·133: CLAY with brown SANO 
133·160: CLAY, SANO and GRAVEL 
160·220: GRAVEL and brown SANO 
220·225: COBBLE STONES to fine brown 

225·245: 
245-250: 
250-255: 

SANO 
Heavy GRAVEL to fine brown 
GRAVEL and fine SANO 
GRAVEL and fine SANO 
and BOJLDERS 

255-265: GRAVEL to fine SAND 
265·295: GRAVEL and SANO 

ffl 
1i 
1� 

I 
SAND� 

,,. 

i � <··--·-··l �, 
i1 

I 

g �m·'::· 
� 

�. 

fi 
el 
n l<-----···-1 

295·300: GRAVEL and SANO, a little CLAY 

REMEDIATION: 
Mar72 by Bigham; 

\\ II 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
gr� surface 

Depth of surface seal 

C 678.99 ft l 

(_N
"'

D
'--

___ ] 

(_N_O� ___ l 

Type of surface seal :_Na.;..:D'------

8 in casing •3·300 ft 

6 in casing •3·157 ft 

Type of riser pipes: 
All carbon steel 

Type of filler: 
Cement grout 0·157 ft 

6 in casing set to 157 ft on packer 
Perforated 0·4-, 55-85 and 100-150 ft 
2 cuts/rd/ft 

Cleaned well, had 100 ft of fill. 
Se t screen to 216 ft and developed 
May83 by David; I 

I I 
<II 

I Depth to top of perforations: 
6 cuts/rd/ft, 

C 190 ft 

Perforated well, noticed bad odor 
from well. Set packer to 157 ft 
and grouted annulus with 236 gals 
of cement. 

Drawing By: RKL/2#\.118#07.ASB 

11 -::<··-····-··- I 

. I 

f'
f""""""" 

l ·•·····························-{......................... . ..
l 

Iifrii� 
............. ................ 

L·:::!::::,·:.-.::.;:::;::,:·:J < • • - - - - - - I 

,.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-_-··.-.-.-.-. .-. i 1- " . " .. " " I "---------! 
Date: 040ec90 

Reference: ______________ _ 

Cl-15 

190-250, 270·298 ft 

Screen 196-216 ft, blank 186-196 ft 
#15 screen, plate on bottom, 
top split and belled out 

Depth bottom of perforations: 

Depth bottom 6 in casing: 
Depth bottont of borehole: 

C 298 ft 

C 300 ft 
C 300 ft 
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-

,. 

D0E/RL-91-32 
Draft A-

\JELL CONSTRUCTION AHO CCJl>LETIOti SlMWlY 
. -

�LL TEM!'QRARY Drilling _ S�le . 
Method: Cable tool Method: Hard tool Cnont) NUalER: Z99-IJ18-9 \JELL NO: _______ _ 
Drilling Additives Hanford 
Fluid Used:_\J_ a_t_e _r _____ Used: Not docunented Coordinates: N/S N 38,852 E/IJ \J 78 846 
Driller's \JA State State 
Name: Bigham Lie Nr: Not docunented Coordinates: It 443 956 E 2,218,380 
Drilling Company Start 
Company: Not docunented Location:Not doc:unented ,. card #:Not docunented r __ 1 __ s _____ _ 
Date Date 
Started: 19Nov68 · Complete: ____ 13 __ D __ ec ___ 68 ____ _ 

Depth to water: 194 ft Dec68 

Elevation 
Grou,d surface (ft): Not docunented 

I 
<--------: Elevation of reference point: 
I 

GENERALIZED Driller's 
STRATIGRAPHY Log 

-

. 

: 
y 

-

---1 
(top of casing) 
Height of reference point above 
grOUld surface 

I 
I Depth of surface seal 

C 682.47 ft ] 

C ND ] 

[ ND ] 

0-35: Coarse SAND 
35-45: SANO & GRAVEL Type of surface seal:None docunented 
45-60: SANO, GRAVEL & COBBLES 
60-110: SAND & SILT 
110-115: SAND & GRAVEL 
115-135: SANO, GRAVEL & COBBLES 
135-140: SILT 
140-150: CLAY 
150-153: SANO & GRAVEL 
153-158: SILT 
158-165: GRAVEL & COBBLES 
165-175: SILT, GRAVEL, Basalt BOULDERS 
175-185-: SANO, GRAVEL & BOOLDERS 
185-195: SANO, GRAVEL & COBBLES 
195-220: SANO & GRAVEL 

REMEDIATION: 
Feb n, by Evans; 
Set 30 ft of 5 in #10 screen and 
5 ft of 5 in pipe. Placed wood 
plug at 217 ft. 5 ft pipe 
placement not docunented. Assuned 
on bottom. 

I.D. of surface casing 
CI f present> 

<·-------l I.D. of riser pipe: 
Type of riser pipe: 

Carbon steel 

<-------l Di.-neter of borehole: 

r-------: 
<--------: 

< I 

�I I _________ : 
ll lll 
,
====z===

j--:::::::i 
1 i •--' '-------'<-------! 

Type of fi l lar: 
Not docunented 

Elevation/depth top of seal 
Type of seal: Not docunented 

Depth top of perforations: 
Description of perforations: 

180-189 ft, 4 cuts/rd/ft 
190-200 ft, 4 cuts/rd/ft 
200-218 ft, 2 cuts/rd/ft 

5 in screen, #10 · 182-212 ft 
5 ft tail pipe 212·217 ft 
\Jood plug at 217 ft 
Depth bottom of perforations: 

Depth bottom of casing 
Depth bottom of borehole: 

Drawing By: RKL/2#U18#09.ASB Date: 27Nov90 

Reference: ___ ...,..,=""=",---=,..,...----
Golder 8831752\14554 

Cl-16 

C. __ N_D _____ l 

C--'6_-_i_n ___ l 

C 7-in nom l 

c_1_8-:;o __ f t ___ 1 

c._2=-1 __ 8 ___ f t....__J 

c._2=2 ... o ____ f t
...._

_J 

( 

C .. 



Drilling 
Method: Cable tool 
Drilling 
Fluid Used: �ater 
Driller's 
Name: Hatch 
Ori l ling 

OOE/RL-91-32 
Draft A 

WELL CONSTRUCTION AND CCJIILETION Sl.M4ARY 

S�le WELL 
Method: Hard tool tnom2 NU.BER: 299-W18-10 
Additives Hanford 
Used: Not docunented Coordinates: N/S 
�A State State 
Lie Nr: Not docunented • Coordinates: N, 

C�ny · Start 

TEMPORARY 
WELL NO: 

N 38,847 E/IJ W 76 803 

443,952 E 2,218,422 

COll'pany: Hatch Ori l ling Co. Location: Pasco, WA card #:NoI docunented T __ R __ s 
Date Date Elevation 
Started: 21Nov68 COll'plete: 11Dec68 Grcxrd surface (ft): Not docunented 

Depth to water: 194 ft Oec68 

I 
I, <--------! Elevation of reference point: C 682.63 

f (top of casing) 
GENERALIZED Driller's . 

---1 Height of reference point above [ NO 
STRATIGRAPHY Log : grcx.nd surface 

� 
- -

I Depth of surface seal [ ND I 
0-35: SANO 
35-55: SAND & GRAVEL Type of surface seal:None docunented 
55-60: SAND, SILT & GRAVEL 
60-100: SAND & SILT 
100-105: SANO, SILT, GRAVEL & CALICHE I.D. of surface casing [ ND 
105-110: SAND, SILT & GRAVEL Cl f present) 
110-125: SANO & GRAVEL 
125-135: SAND, SILT & GRAVEL 
135-160: SANO & CLAY 
160-175: SANO, CLAY & GRAVEL 
175-200: SANO & GRAVEL 
200-205: SAND <--------! 1.0. of riser pipe: [ 6-in 
205·210: SANO & GRAVEL Type of riser p1pe: 
210-220: SANO Carbon steel 

ft 

<-------: Diameter of borehole: C 7-in nom 

Drawing By: RKLt21N18#10.ASB 

Reference: 
Golder 8831752\14553 

I 

I 

I 

I 

' 

Date: 27Nov90 

r-------l 
<--------l 

I 

<-------- 1 

I 
I 

I 

I 

I 

,r----�::: 
<-------! 

Cl-17 

Type of filler: 
Not docunented 

Elevation/depth top of seal 
Type of seat: Not docunented 

Depth top of perforations: [ 180 ft 
Description of perforations: 

180-218 ft, 4 cutstrdtft 

Depth bottom of perforations: ( 218 ft 

Depth bottom of casing 
Depth bottom of borehole: r 220 ft 

l 

l 

l 

l 

l 

l 

l 

l 

l 
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0OE/RL-91-32 
Draft A 

\IELL CONSTRUCTION AND C04PLETION SLM4ARY 

Drilling Saq>le Drive barrel & \IELL TEMPORARY 

Method: Cable tool Method: Hard tool (nan) Nl.MBER: 299-1118-11 IIELL NO: _______ _ 
Drilling Additives Hanford 
Fluid Used:_ll�a_t_e_r _____ Used: Not docunented Coordinates: N/S N 38.735 E/11 W 76 955 
Driller's \IA State State 
Name: Bigham, Lie Nr: Not docunented Coordinates: N 443.839 E 2,218,271 
Drilling Company Start 
Company: Hatch Drilling Co. Location: Pasco. \IA 
Date Date 

Card l:Not docunented T __ R __ S 
Elevation 

------

Started: 17Dec68' C�l ete:_04
""""

J_an6
=-

9
..._ 

__ _ GrOUld surface (ft): Not docunented 

Depth to water: 194 ft Jan69 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0-35: SANO, small GRAVEL 
35-40: SANO, large GRAVEL 
40-55: SANO, GRAVEL 
55-57: SANO 
57·85: 30% SANO & 70% SILT 
85-110: SANO & SILT 
·110-115: SANO & GRAVEL 
115-135: SANO, GRAVEL, COBBLES 
135-140: SILT 
140-150: Brown CLAY 
150-155: SANO & GRAVEL 
155-160: SILT 
160-165: GRAVEL & COBBLES 
165-170: SILT, GRAVEL, COBBLES 
170-180: SANO, GRAVEL, BOULDERS 
180-195: SANO, GRAVEL, COBBLES 
195-220: SANO, GRAVEL 

REMEDIATION: 
Aug70, by Hatch 
Cleaned well and installed 
screen 

-

!--------' 
I 

I 

r·-- l 

! 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
grOUld surface 

- l Depth of surface seal 

► 

► 

► 

◄--------: 

◄-------: 

r-------1 
r------- l 

1-◄-- -1 

L--' 
► ■ • -

◄
--------! 

: : : I 

Type of surface seal: 
None docunented 

1.0. of surface casing 
(If present) 

1.0. of riser pipe: 
Type of riser pipe: 

Carbon steel 

Diameter of borehole: 

Type of filler: 
Not docunented 

Elevation/depth top of seal 
Type of seel: Not docunented 

Depth top of perforations: 
Description of perforations: 

180-200 ft. 4 cuts/ft 
200-218 ft, 2 cuts/ft 

Screen 190-220 ft; 
1 ft blank with plug on bottom 

C 683.00 ft l 

[_N_D _____ ] 

[_N_O _____ ] 

[_...N.:.::D'--___ ] 

[ 6-in l 

[ 7-in nom l 

C 180 ft 

· � rr··---- I 10 ft blank on top with lead packer 

: : r-------: 
' ' 1◄--------' 

-=====�◄--------! 

Drawing By: RKL/2#\J18#11.ASB Date: 08Har91 

Reference: ____________ _ 

Cl-18 

Depth bottom of perforations: 

Depth bottom of casing: 
Depth bottom of borehole: 

C 218 ft 

C 220 ft 
C 220 ft 

( 

( ....... 
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i 

\ 

• 

__) 
D0E/RL-91-32 

Draft A 

'JELL CONSTRUCTION AHO cau>LETION SlllCARY 

Ori l ling Sa�le· WELL TEMPORARY 
Method: Cable tool Method: Hard too l (nan) NUMBER: 299-1118-12 'JELL NO: ______ _ 
Drilling Additives Hanford 
Fluid Used:_\.l ___ a;...t .... ·e ___ r _____ Used: Not docunented Coordinates: N/S N 38,850 E/W II 76 955 
Driller's \IA State State 
Name: Lie Nr: Not docunented Coordinates: N 443 954 E 2,218.270 
Drilling CC)lll)any Start 
Company: Location: _____ _ Card #:Not docunented T __ R __ s _____ _ 
Date Date Elevation 

Started: Complete: ______ _ Gr!X.rd surface (ft): Not docunented 

Depth to water: 203 ft Marn 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0-220 ft: Not docunented 

REMEDIATION: 
Mar72 by Bigham; 
Cleaned well and installed screen. 

Drawing By: RKL/2#\J18#12.AS8 

-

I 
<--------1 Elevation of reference point: C 683.00 ft 

(top of casing) 
---1 Height of reference point above [_N-D..._ __ _ 

grotrd surface 

- Depth of surface seal [ ND 

Type of surface seal:None docunented 

I.D. of surfac e casing 
CI f pr esent) 

<-------� I 1.0.- of ris er pipe: 
Type o f riser p1pe: 

Carbon steel 

<-------1 Diameter of borehole: 

r-------, 
<--------: 

Type of filler: 
Not docunented 

Elevation/depth top of seal 
Type of seal: Not docunented 

I I 
I Depth top of per forations: 

1
<--------! _o_es_

c
_r _i_p _t,_·on __ o

_f_pe_r_fo_
r

_
a

_t _i_�_
: 

I ;,{------: 
:�i =�1 

I I !I I 
::';:1:1:;::::;;;;;�;;;;;

?
:� 

iliii(-----:::: 
'--------<-------, 

Screen 194-214 ft, capped bottom 
#10 Johns on stainless steel 
Blank 189-194 ft 

Depth bottom of perforations: 

Depth bottom of casing 
Depth bottom of borehole: 

[ ND 

C 6-in 

[ 7·in nom 

C 190 ft 

C 218 ft 

C 220 ft 

Date: 04Dec90 

Reference: ____________ _ 

Cl-19 
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Drilling 

- -- --- -

D0E/RL-91-32 
Draft A 

- - _,. - -·· -.. -·-
WELL CONSTRUCTION .AHO CCl4Pt.ETJON· SlJIWtY 

Sa111>le WELL TEMPORARY 

... .... .. 

Method: Cable tool 
Drilling 

Method: Hard tool Cnont) 
Additives 

Nl.MBER: 299·W18·17 WELL NO: Not docunented 

Fluid Used: Not docunented 
Ori l ler•s 
Name: Not docunented 
Ori ll ing 

Used: Not docunented 
\JA State 
Lie Nr: Not docunented 
Company 

Hanford 
Coordinates: N/S N 39,256 E/W W 76 091 
State 
Coordinates: N 444 362 � 2,219,133 
Start 

Company: Not docunented 
Date 

Loe at ion: Not docunented 
Date 

Card #:Not docunented T __ R __ s _____ _ 
Elevation 

Started: 25Jun81 CC>ff1)lete:_1 ___ 5 ___ S __ ep8 ...... 1 _____ _ GrOl.ni surface (ft): ___ No
..,
t
....._doc ___ unen.....,. ....... t

..,ed"'-------

Depth to water: 205 ft Sep81 
(Ground surface) 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0·246: No record 
246·265: SANO with some PEBBLES, 

COBBLES and SILT 

Drawing By: RKL/2#\.118#17.ASB 

. 

·• 

I r··-----1 Elevation of reference point: 
(top of caafng) 

. ···I Height of reference point above 
: gr04.l'ld surface 

--
I Depth of surface seal I 

-

Type of surface seal: Cement 
2 ft r04.l'ld e!S! , grout to 20 ft 

I.D. of surface casing 
C If present) 

<··-·····I I.D. of riser pipe: 
Type of riser pipe: 

Carbon steel 

<······-I Diameter of borehole: 

<

1

·-·····-1 
_
Type

"'"""a.a...
o""'f""f;;.;:i""'l""

l
""
er

""
:
aa.-=...------Not docunented 

<········I Elevation/depth top of seal 
Type of seal: Not docunented 

1 Depth top of perforations: k--------! Description of perforations: 
2 cuts/rd/ft 

�----·-··I Depth bottom of perforations: 

.:.,:;?-��;�::--... J·:::::::: i ;=\!�:. 
t
�f 

2
�!��n;� 

1 
Depth bott0111· of borehole: 

Date: 28Jan91 

Reference: ___ _,..,,.,,.,.==-=..,.-,:-.,..,,..------
Golder 8831752\14549 

Cl-20 

Not 
C Surv!):'.ed 

C 2 .5 ft 

C 20.0 ft 

C NO 

] 

] 

] 

] 

C 8· in l 

C 9·in nom l 

C 220.0 ft l 

C 250.0 ft l 

C 265.0 ft l 
C 265.0 ft l 

( 

l 



D0E/RL-91-32 
Draft A 

IJELC CONSTRUCTION AND ca4PLETION. Sl.NWlY 

Drilling S�le· . 
Method: Cable tool Method: Hard tool 'cnom) 
Drilling Additives 
Fluid Used:_1./""a_t ___ e ___ r _____ Used: Not docunented 
Driller's 1./A State 

WELL 
NUMBER: 299·W18·18 
Hanford 
Coordinates: N/S N 38,903 
State 

TEMPORARY 

WELL NO: _______ _ 

E/W W 76 270 

Name: John G Lie Nr: Not docunented Coor-di nates: N ----'4..,,
44...r.:::0

;.;::
09..,__ 

__ E __ 2..,, .... 2 ___ 18__. • .._9 __ 5 __ 5 ___ _ 
Dri.l ling- C�ny Start-
Company: Not docunented Location:Not documeted Card #:Not docunented 

EleYation 
T __ R __ s _____ _ 

Date-- Date 
Started: 04Aug81 Complete:

---'-'
10 ... s

""
ep8

...__
1
.,__ 

__ _ Grouid surface Cft): Not docunented 

Depth to water: 205 ft Aug81 
187 ft Oct84 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0-17: SANO & GRAVEL 
17·45: Loose GRAVEL (Gray) 
45-48: SANO layer 
48·55: GRAVEL consolidated (brown) 
55·72: BOOLDERS & GRAVEL 
72·135: SAND 
135-140: Brown CLAY 
140-146: 1./hite CLAY 
146-162: Ringold 
162-165: SAND layer (Heaving SAND) 
165-170: SANO & GRAVEL (Heaving SANO) 
170-185: Ringold 
185-190: SAND· GRAVEL mix 
190-205: Ringold 
205-210: Ringold & SAND layer 
210-215: Ringold SAND mix 
215-218: SAND (\,later heaving SAND) 
218-220: SAND · small GRAVEL (Heaving) 
220-225: 1/2 in minus GRAVEL 

DRILLER'S NOTE: Fine sand starts at 
at 205, coarse enough to perforate 
at 215. 

225-245: SAND small grain (screenable) 
DRILLER'S NOTE: Large enough to 
perforate in, small slots 

245-255: SAND 
255-265: COBBLES & GRAVEL 

REMEDIATION: 
Feb84, L. Bultena 
Perforated 185-210 ft. 
Lost bailer, covered with sand. 
Set screen 183-204 ft. 

I 
<········ 1 Elevation of reference point: C NO 
I 

I ·�'-----

{top of casing) 
···I Height of reference point above C __ N ___ D'----· 

ground surface 

Depth of surface seal 

Type of surface seal: Portland #2 
cement to 20 ft 

I.D. of surface casing 
CI f present) 

<········I I.D. of riser p(pe: 
Type of riser p1pe: 

Carbon steel 

<••·····I Diameter of borehole: 

r·······l 
<········I 

:. 
: r<••------! 

: : : I 
• <··········' 

f �l!ii·-------: 
�----'<··-----1 

I 

Type of filler: 
Not docunented 

Elevation/depth top of seal 
Type of seal: Not docunented 

Depth top of perforations: 
Description of perforations: 
185·210 ft. 4 cuts/rd/ft 
215-225 ft. 2 cuts/rd/ft 

Screen 183-204 
#10 slot 

Depth bottom of perforations 

Lost bailer, 245-260 ft 

Cement plug at bottom 
Depth bottom of borehole: 
Depth bottom of casing 

20 ft 

[12 in pulled] 

C 8· in 

C 9-in nom 

C 185 ft 

C 225 ft 

C 265 ft 

Drawing By: RKL/2/N18#18.ASB Date: 28Jan91 

Reference: ____________ _ 

Cl-21 
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00E/RL-91-32 
Draft A: 

.. _ .... - . 

-----------------------------------------------

UE l t CONSTRUCTION AND CCN'LETION SUMMARY 

Drilling S�le • WELL 
Method: Cable tool Method: Hard tool Cnom) Nll48ER: 299-W18-19 
Ori l ling. Additives Hanford 
Fluid Used:_\J_a_t-e�r _____ Used: Not docunented 'Coordinates: N/S N 38.503 
Driller's WA State State 

TEMPORARY 
\JELL NO: _______ _ 

E/W W 76 403 

Name: J. Sul tena L ic Nr: Not docunented Coordinates: If ____ 44_3::;.s.;:609=--- E �2-·-2�18_,�8-23..._ __ _ 
Ori l ling C�ny Start 
C�ny: Hatclt Ori l ling Co-- Location: Pasco. WA Card #:Not docunented T __ R __ S _____ _ 
Date Date Elevation 
Started: 25Mav82 C�lete:-'2,..8,..J..,1.1)8::.:::2 ____ - Grou,d surface (ft): Not docunented 

Depth to water: NO Jun82 
189 ft Feb84 

GENERALIZED 
STRATIGRAPHY 

Driller's 
Log 

0·15: TOP SOIL & some black SANO 
15·25: Black SANO, SILT & GRAVEL 
25·45: SANO & GRAVEL 
45·70: SAND & SILT 
70·75: Some black SANO & sandy SILT 
75-85: Some fine SANO mixed 

with black SAND 
85·90: More black SAND 
90·95: Black SAND· coming in with water 
95·105: Black SANO with some 

small GRAVH 
105-110: Brown silty CLAY 
110-115: Brown CLAY 

115-125: 

125-130: 

130-145: 
145-160: 
160-170: 
170-180: 

180-188: 
188-200: 
200-205: 
205·215: 
215-220: 
220-225: 

225-230: 
230-240: 

240-250: 

(no water coming in) 
Heaving SANO & 
some small GRAVEL 
Cemented spots of 
smalll GRAVEL & SANO 
Cemented SANO & GRAVEL 
COBBLES in Ringold 
Ringold, tam, very hard 
COBBLES cemented in Ringold 
(very hard to drill) 
COBBLES & GRAVEL 
COBBLE, SANO & GRAVEL 
Cemented GRAVEL 
Heaving SANO 
Some SILT with heaving SANO 
More consolidated SILT & 
some GRAVEL (darker brown) 
Unconsolidated Ringold 
SANO & GRAVEL 
( cemented in spots> 
Cemented SANO, SILT & GRAVEL 

REMEO!ATION: 
Feb84, L. Bultena 
Perforated 185-195 ft 
Set screen and bailed well 

I <

-

-

-

-···

-

I 
I ···I 

I
•--------: 

! <-······' 
•• I 

i j <-··-----1 

I I 

; 

;�: <·-------: 
I 

• 1

··········

! ■<········-··I 
• 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
grou,ct surface 

Depth of surface seal 

Type of surface seal: Portland #2 
cement to 20 ft 

I.O. of surface casing 
Cl f present) 

C NO 

C ND 

C 20 ft 

[10 in pul Ledl 

I.D. of riser pipe: C 6 & 8-in 
Type of riser pipe: 

Carbon steel 

Diameter of borehole; 0-178 ft C 9·in nom 

Type of filler: 
Not docunented 

Elevation/depth top of seal 
Type of seal: Not docunented 

Depth top of perforations: C 185 ft 
Description of perforations: 
185·195 ft. 4 cuts/rd/2 rds ft 
220-250 ft. 4 cuts/rd/ft 

6-in telescoping screen 175·205 ft 
# 10 slot with packer and 5 ft 
extension with plate on bottom 

<··-·---·-I Diameter of borehole; 178·250 ft C 7-in nom 

_.. __ __.�<·--------1 Depth bott0111 of perforations 
I Depth bott011t of borehole: 
1 Depth bott0111 of 6·in casing 

C 250 ft 

Drawing By: RKL/2#\118#19.ASB Date: 28Jan91 

Reference: ____________ _ 

Cl-22 

( 

( 
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DOE/RL-91-32 
Draft A 

. . -� ·� -. .. - . . . 
IIELL CONSTRUCTION AHO cc»4PLETION SU94ARY 

Drilling , . Sample IIELL TEMPORARY 
Method: Cable tool Method: Hard tool (nan) 
Drilling Additives 

NU4BER: 299-'.118-20 '.IELL NO: 
Hanford 

--------

Fluid Used:_'.l""a�t-e �r _____ Used: Not docunented 
Driller's '.IA State 

Coordinates: N/S N 38,103 E/W ',I 76 477 
State 

Name: J. Bultena Lie Mr: Not docunented Coordinates: N 443 209 E 2 218 750 
Drilling C�ny Start 
Company: Hatch Drilling Co Location: Pasco. '.IA 
Date Date 

card #:Not docunented T __ R __ s 
Elevation· 

------

Started: 25May82 Complete:_2=8 ... J .... un8___.2.._ __ _ Grot.nd surface (ft): Not docunented 

Depth to water: ND Jun82 
189 ft Feb84 

GENERALIZED Driller's 
STRATIGRAPHY Log 

5-10: TOP SOIL & black SAND 
10-25: Black SAND, & GRAVEL 
25·40: SAND & GRAVEL 
40-45: SAND·, GRAVEL & some SILT 
45·50: SAND, SILT & some small GRAVEL 
50-60: SAND & SILT (tan) 
60-65: SAND, SILT some GRAVEL (tan) 
65·75: SILT & GRAVEL (tan & gray) 
75-80: More GRAVEL, SAND & SILT 
80·85: Cemented GRAVEL & SILT 
85-90: Cemented BOULDERS 
90·95: Cemented COBBLES & SILT 
95·110: SILT & some small GRAVEL 
110·125: SILT, SAND & some small GRAVEL 
125·135: SILT & SAND 
135-140: Cemented GRAVEL & fine SAND 
140-160: Ringold 
160·165: Ringold & COBBLES 
165-175: Ringold & COBBLES & BOULDERS 
175-190: Hard Rir,ngold & BOULDERS 
190·200: Ringold & large COBBLES 
200-210: Ringold cemented COBBLES 

210-220: 
220·225: 
225-235: 

& GRAVEL 
Ringold & COBBLES 
Hard Ringold 
Ringold (tan) SAND & 
small GRAVEL in spots 

235·245: Ringold (tan & gray) 
SAND in spots 

245-250: Ringold (tan) 
making SAND in spots 

' 

' 

' 
' 

' 

Drawing By: RKLl2#'.118#20.ASB Date: ·28Jan91 

Reference: ____________ _ 

I <--------1 
I .---1 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
grot.nd surface 

11--:! I Depth of surface seal 

,;;;;. Type of surface seal: 
Cement to 20 ft 

I.D. of surface casing 
CI f present> 

<--------1 1.0. of riser pipe: 
Type of riser pipe: 

Carbon steel 

<-------1 Diameter of borehole; 0-250 ft 

r-------1 
<--------1 

I 

,<--------! 

' 
,, 

' 

' 
�--------' 

l<-------1 
I 

Type of filler: 
Not docunented 

Elevation/depth top of seal 
Type of seal: Not docunented 

Depth top of perforations: 
Description of perforations: 
220-249 ft, 4 cutstrdlft 

Depth bottom of perforations 
Depth bottOnt of borehole: 
Depth bottom of 8-in casing 

Cl-23 

C_N�O� ___ l 

[_N_D ______ l 

C_2�0_ft ___ l 

[10 in cul ledl 

C 8-in J 

C 9· in nom J 

C 220 ft J 

C 249 ft l 

C 250 ft l 



D0E/RL-91-32 
Draft A 

\JELL CONSTRUCTION AND ca4Pt.ETI01t SlJ4MARY 

Ori ll ing. S�le Drive barrel WELL TEMPORARY 
Method: Cable tool Method: Hard tool IAJ48ER: 299-W18-24 \JELL NO: Not docunented 
Drilling 200 W Water Additives Hanford 
Fluid Used:_S;;:.;\JPP=a.:.l.._y _____ Used: Not docunented Coordinates: N/S N 38.998 E/W W 77 180 
Driller's WA State State 
Name: R. Vance Lie Nr: Not docunented Coordinates: N 444 102 E 2.218,045 
Drilling C�ny Start 
Company: Onwego Drilling Co Location: ICennewick. WA Card f: Not docunented T __ R __ S _____ _ 
Date Date 
Started: 21May87 Complete: 10Aug87 

Elevation 
Groc.rd surface Cft): 682.18 <Brass cap) 

Depth to water: 
(Ground surface) 

213 ft Aug87 n-----------= Elevation of reference point: 
(top of casing) 

GENERALIZED Geologist's 
STRATIGRAPHY Log 

1 
;_.� 

Height of reference point above 
grcxrd surface 

Depth of surface seal 

C 684.35 ft 

C 2.2 ft 

C 0·5 ft 

l�!ll:'il!l[ili.!1�;;'.'.�:;;;;,y i 
Type of surface seal:Portland cement 
4-ft x 4-ft x 6-in surface pad. 4 
equidistant protective p0sts. 
I.D. of surface casing: 
(If present> 

55·65: Slightly silty, gravelly SAND 

!n!: m:::i� ::i:�•,:;gvolly SAND �= 
;�;����: s��Z/���VEL :z:;7 

1.0. of riser pipe: 
Type of riser pipe: 
Stainless steel 

Diameter of borehole, 
120·125: GRAVEL 
125·135: Sandy GRAVEL 
135-150: Silty SANO 
150-160: Sandy GRAVEL 
160·170: SANO 
170·175: Sandy GRAVEL 
175-190: Slightly silty, sandy GRAVEL 
190·195: Sandy GRAVEL 
195-205: Silty sandy GRAVEL 
205-210: Sandy GRAVEL 
210-215: Gravelly silty SAND 
215-220: Slightly sandy GRAVEL 
220·240: Sandy GRAVEL 

::.:/:■ 
:-:•::.::::.■ 
:::::::::::• 
... .;::. 

:/:\■ 
:::::·■ 
• 

:_:/<··-····--. 

\\:I 
■:::::::::: ■:•:··:: 

0·10.5 ft, 17 in nominal 
10.5-70.2 ft, 13 in nominal 
70.2-153.2 ft, 11 in nominal 
153.2·240 ft, 9 in nominal 

Type of filler: 
Volclay grout 

Depth top of seal: 
Type of seal: Volclay pellets 

Depth top of sand pack: 
20-30 mesh silica sand 

Depth top of screen: 
4-in, 20-slot 
stainless steel 

■/:\ 
■:::.···:· 
■::;>::::: 
■::::·:-::: 

··i Depth bottom of screen: 

■:<'..... • 
;,:/■ ��·�---··-• Depth bottom of plugged blank 
=-·<::.• ■::\a section: 
::/i:-::{a <···-·-·i Depth top of telescoping screen 
=: ·'·>•:•:.:'.a 8·in stainless steel 
::\/: :)/:/,. _1:.::0a....:::.S.a..;lo""t:..... ____ _ 
=·�·,;;�·�·,;;,;;;,:�·�<--··-·-·i Depth bottom telescoping screen 

Total depth to bottaii of borehole: 

Drawing By: RKL/2#U18#24.ASB Date: 040ec90 

Reference: ____________ _ 

Cl-24 

C Removed 

C 4· in 

191 ft 

C 198 ft 

C 205.5 ft 

C 235.5 ft 

NA 

C 230 ft 

C 240 ft 
C 240 ft 

( 

l 



,, 

D0E/RL-91-32 
Draft A. 

IIELL CONSTRUCTION ANO ta4PLETION st.114ARY 

Ori l ling Salll)le \Ell TEMPORARY 
Method: Cable tool Method: Hard tool (nom) NUMBER: 299-IJ18-65 \JELL NO: 234·5-6 

Hanford 
-=--------------

Drilling Additives 
Fluid Used:_IJ

;.;..;
a
""'
t
""
e
""
r _____ Used: Not doeunented Coordinates: N/S N 39.373 E/IJ \J 76.589 

Driller's \JA State State 
Name: Rodda Li c Nr: Not doeunented Coordinates: N 444 478 E 2.218.635 
Drilling C�ny Start 
C�ny: Not docunented location:Not doeunented 
Date Date 

Card #:Not doeunented t __ R __ s 
Elevation 

------

Started: 28Mar49 COlll>lete:_-'-A
"'
p

""
r

.:.
49

"'-
--- Grou-d surface (ft): Not doeunented 

Depth to water: Not applicable 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0·15: SANO & SILT 
15·50: SANO, GRAVEL & SILT 

(Backfill to 17 ft) 
50·85: SANO & SILT 
85·115: SANO, GRAVEL & SILT 
115·125: SANO, CLAY & SILT 
125·135: SILT, CLAY & SANO 
135·145: CALICHE, SANO & GRAVEL 
145·147: SAND, GRAVEL & CALICHE 
147·150: Coarse SANO, GRAVEL & SILT 

Drawing By: RKL/2#\J18#65.ASB 

n----·----·= Elevation of reference point: 
(top of casing) 

Date: 05Dec90 

I 
I 

Height of reference point above 
grou-d surface 

I Depth of surface seal 

Type of surface seal:.Jm... 

I 
i <------·-I 8 in casing 0-150 ft 
ii 
<·-·······-I 4 in casing 0·140 ft 

I 
Type of riser pipes: 

• All carbon steel 

I <·-···--1 Diameter of borehole, 0·150 ft 
i ......... : 
1 
� 

i 
� 

� � 
::;:.; 
'M 

Type of filler: 
Beritonite and cement 
grout 0-140 ft between 
4 and 8 in casing 

Fill to about 140 ft 

Depth bott0111 8 in casing: 
Depth bott0111 of borehole: 

Reference: _____________ _ 

Cl-25 

C 676.94 ft J 

C_N�D ....... ___ l 

[ NO ] 

C 9 in nom ] 

C 150 ft l 
C 150 ft l 



Drilling 
. Method: Cable tool . .  

Drilling 
Fluid Used: Not docunented 
Dril ler•s 
Name: Not docunented 
Drilling 
Company: Not docunented 
Date 
Started: Not docunented 

D0E/Rl-91-32 
Draft A-

WELL CONSTRUCTION AND cal»lETION SUIMARY 

Sample �LL 
. � 

Method: Hard tool tnoml IIUIIER: '22-ij1§-67 
Additives Hanford 
Used: Not docunented Coordinates: N/S N 39 399 
IIA State State 
Lie Nr: Not docunent!9 Coordinates: N' 444 504-
C�y Start 
Location:Not docunent� card l:Not docunented 

Date Elevation 

TEMPORARY 
WELL NO: 234-12 

E/W ij 76 534 

E 2,219,690 

s 
-- --

C°""lete: S�9 GrOU'ld surface (ft): Not docunented 

Depth to water: Not applicable 

l 
!--------' Elevation of reference point: C 668.00 

I . I (top of caaing) 
GENERALIZED Driller's . 

---1 Height of reference point above C ND 
STRATIGRAPHY Log : grOU'ld surface 

� 
- -

I Depth of surface seal C ND 
0-47: Not docunented 

Type of surface seal: 
None docunented 

I.O. of surface casing C ND 
C If present) 

<--------l I.D. of riser pipe: C . 8-in 
Type of riser pipe: 
Carbon steel 

ft 

<-------l Di-ter of borehole: C 9-in nom 

r-------, Type of filler: 
Not docunented 

<--------l Elevation/depth top of seal 
Type of seal: Not docunented 

I No perforations docunented: I 

,. __ I Depth bottom of casing <-------! Depth bottom of borehole: C 47 ft 

Drawing By: RKLL2#\J18-67.ASB Date: 05Dec90 

Reference: 

Cl-26 

( 

] 

] 

] 

] 

] 

l 

l 

l 



-

·Drill1ng·-· - •• · · -

Method: Cable tool 
Drilling 
Fluid Used: Not docunented 
Dri l ler•s 
Name: Not docunented 
Drilling 
C�ny: Not docunented 
Date· 
Started: Not docunented 

0OE/RL-91-32 
Draft A 

•• - WELL' CONSTRUCTION AMO CCMPLETIOM Sl.M4AAY -

S�[e 
Method: Hard tool Cnom> 
Additives 
Used: Not documented 

\IA State 
Lie Nr: Not documented 

C�y 
Location:Not documented 

Date 
C�lete: Sep49 

WELL .. • -- TEMPORARY 
Nt.14BER: 299·1118·68 \JELL NO: 234·13 
Hanford 

-------

Coordinates: N/S N 39 371 E/W W 76 506 
State 
Coordinates: N 444 476 E 2 219 718 
Start 
Card #:Not documented T __ R __ s ____ _ 
Elevation 
Grou-d surface (ft): Not docunen.ted 

Depth to water: Not applicable I <········l 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0·46: Not docunented 

Drawing By: RKL/2#\J18·68.ASB 

-

I 
.---: 

:! 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
grou-d surface 

- : Depth of surface seal 

Type of surface seal: 
None documented 

I.D. of surface casing 
CI f present) 

<········l I.D. of riser pipe: 
Type of riser pipe: 
Carbon steel 

<·······l Diameter of borehole: 

r······· l 
<··-·····I 

Type of filler: 
Not documented 

Elevation/depth top of seal 
Type of seal: Not documented 

l No perforations documented: 

T•-
1 Depth bottom of casing 

----�<-······! Depth bottom of borehole: 

Date: 05Dec90 

Reference: ____________ _ 

Cl-27 

C 668.00 ft l 

[.�ND ____ ] 

[ . ..;.;,:NDa..... ___ l 

[
----"

N=D ___ l 

C ....... 8 ... • .... i n ______ l 

[ 9-in nom ] 

C_4 ___ 6_f ___ t ____ l 



C. 

D0E/RL-91-32 
Draft A 

-- --'----�-..__ .. __ '"-"'--__ ,__ . ..- -

\JELL CONSTRUCTION AND CCJ4PLETiotf SUl4ARY 

Oril ling . 
Method: Cable toor 
Drilling 
Fluid Used: Not docunented 
Driller's 
Name: Not docunented 

Saq)le 
Method: Drive barrel 
Additives 
Used: Not docunented 
IJA State 
Lie Nr: Not docunented 
Company Ori l ling 

Company: Hatch Ori 11 ing co L·ocation: Pasco, IJA 
Date Date 

\JELL TEMPORARY 
NUMBER: 299·1J18-76 \JELL NO: 299·1J18-56A 
Hanford 
Coordinates: N/S N 39,318 E/IJ IJ 76 610 
State 
Coordinates: N 444 423 E 2,218,614 
Start 
Card #:Not docunented T __ R __ s 
Elevation 

------

·Started: 27Mar67 C�lete:-'2
::.:8Ma;.;.;:a .. r6

""7 ____ _ Grotrrd surface (ft): Not docunented 

Depth to water: Not applicable 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0-9: Fine SAND, dry 
9-11: Large GRAVEL & fine SAND, dry 
11-11.5: Large GRAVEL & SAND, 

light moisture 
11.5-12: Large GRAVEL & coarse SANO, 

dry 
12-19.5: Coarse SAND, dry 
19.5 : SANO wet 

DRILLER'S �OTES: 
Contamination encountered: 
4 & 7 ft= contaminated from 

barrel 
8-18 ft= <500 dp/m 
19.5 ft = 40,000 dp/m 

Drawing By: RKL/2#\.118-76.ASB 

-

l 

Date: 11Dec90 

Reference: _____________ _ 

I <--------1 

I 
.---1 

y 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
grOl..rld surface 

- I Depth of surface seal 

Type of surface seal: 

<--------l 

<-------l 

<···-----l 

I 
I 

f<····-··· l 

<·------: 

None docunented 

I.D. of surface casing 
( I f present) 

I.D. of riser pipe: 
Type of riser pipe: 
Carbon steel 

Diameter of borehole: 

Type of filler: 
Not docunented 

No perforations docunented: 

6 in casing to 18.S ft 

Depth bott0111 of borehole: 

Cl-28 

C 669.00 ft l 

C_N .... D ______ l 

C_N .... D ______ l 

C_N_O ____ .l 

C __ 6 __ -.... i ..... n ___ l 

C 7-in nom J 

C 19 .5 ft l 

( 

l 



DOE/RL-91-32 
Draft A 

WELL CONSTRUCTION' ANO CCl4PLETION SUMMARY 

S�le ·- · -� WELL· • � · ---- ·· · TEMPORARY Oril ling ·•· - · 
Method: Cable tool 
Ori l ling 

Method: Drive barrel 
Additives 

NUMBER: 299-W18-77 WELL NO: 299-W18-56B 

Fluid Used: Not docl..lllented 
Driller's 
Name: Not docl..lllented 

Used: Not docunented 
\.IA State 
Lie Nr: Not docUTiented 
COf1'4)8ny Ori l ling 

Company: Hatch Drilling Co Location: Pasco, \.IA 
Date Date 

Hanford 
Coordinates: N/S N 39,273 E/W IJ 76.608 
State 
Coordinates: N 444 378 E 2,218.616 
Start 
Card #:Not docunented T __ R __ s ____ _ 
Elevation 

Started: 28Mar67 Complete:_3 ___ 0"'"M"'"a .... r6 ___ 7 _____ _ GrOU'ld surface (ft): Not docunented 

Depth to water: Not applicable 

GENERALIZED Driller's 
STRATIGRAPHY Log 

6-7: Fine SAND & some GRAVEL 
light moisture 

7·10: Large GRAVEL, fine SANO 
light moisture 

-

10-17.5: Coarse SANO & GRAVEL, dry 
17.5-20: Coarse SAND, tight moisture 
20-25: Coarse SAND, dry 
25 : Coarse SAND, very light 

moisture 

DRILLER'S NOTES: 
Contamination encountered: 
None, 6-25 ft= <500 dp/m 

!--------· 
I 

I 

.---: 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
grOU'ld surface 

: Depth of surface seal 

Type of surface seal: 

<··------: 

None docunented 

I.D. of surface casing 
(If present) 

I.D. of riser pipe: 
Type of riser p1pe: 
Carbon st�l 

<··--·-·: Diameter of borehole: 

<--------: Type of filler: 
Not docunented 

I No perforations docunented: 

l<-------- 1 6 in casing to 23 ft 
J I 

l.______.r <-------: Depth bott0111 of borehole: 

Drawing By: RKL/2#1o118·TT.ASB Date: 11Dec90 

Reference: _____ _,.. ______ _ 

Cl-29 

C 669.00 ft l 

C_N-D ______ l 

[_N_D ______ l 

[.--'N-'-"D ______ J 

C._6 ___ -_i_n ___ l 

[ 7-in nom l 

C 25 ft 



D0E/RL-91-32 
Draft A 

\JELL .CONSTRUCTION AJIO ca4PLETIOIL Sll4MARY 

Drilling 
Method: Cable tool 
Drilling 
Fluid Used: Not docunented 
Driller's 
Name: Not docunented 

Saq,le· � 
Method: Drive barrel 
Additives. 
Used: Not docunented 
WA State 
Lie Nr: Not docunented 
C�ny Ori l ling 

Con,,any: Hatch Drilling Co Location: Pasco. WA 
Date Date 

WELL TEMPORARY 
NUMBER: 299-W18-78 \JELL NO: 299-W18·57A 
Hanford 
Coordinates: N/S N 39,308 E/W W 76,600 
State 
Coordinates: N 444.413 E 2.218,624 
Start 
Card #:Not docunented T __ R __ s. ____ _ 
Elevation 

Started: 30Mar67 Complete: ... 3._0M ....... a_r6 ... 7 _____ _ Grouid surface (ft): Not docunented 

Depth to water: Not applicable 

GENERALIZED Driller's 
STRATIGRAPHY Log 

4·12: Fine SANO, some large GRAVEL 
light moisture 

12·14: Large GRAVEL, dry 
14-17: Coarse SAND, 

light moisture 

DRILLER'S NOTES: 
Contamination encountered: 
17 ft= 40,000 dp/m 

Drawing By: RKL/2#\.118-78.ASB 

-

Date: 11Dec90 

Reference: ____________ _ 

I r·------1 
.---1 

Elevation of reference point: 
(top of caaing) 
Height of reference point above 
grouid surface 

I Depth of surface seal 

Type of surface seal: 
None docunented 

I.D. of surface casing 
( I f present) 

<--------1 1.0. of riser pipe: 
Type of riser pipe: 
Carbon steel 

<·····-·I Diameter of borehole: 

<····-·-·I Type of filler: 
Not docunented 

I No perforations docunented: 

<········ 1 6 in casing to 15 ft 
J 

I 

<·······I Depth bott0111 of borehole: 

Cl-30 

[ 669.00 ft ] 

[ __ N_O ______ ] 

[ ... N_O ______ ] 

C__,N .... D ______ ] 

C.....;6_-__ i_n _____ l 

[ 7-in nom l 

C 17 ft 

( 

( 



,, 

r 

..... 

Drilling 
Method: Cable tool 
Drilling 
Fluid Used: Not documented 
Driller's 

DOE/RL-91-32 
Draft A 

IJELL CONSTRUCtlON AND COMPLETION SUMMARY 

S�le 
Method: Drive barrel 
Additives 

Used: Not documented 
IJA State 

\JELL 
NUMBER: 299-IJ18-79 
Hanford 
Coordinates: N/S N 39 274 
State 

TEMPORARY 

\JELL NO: 299-IJ18-57B 

E/W IJ 76 594 

Name: Not docunented 
Ori l ling 

Lie Nr: Not documented 
C�ny 

Coordinates: N ----'444..:..;...,3..,79....__ __ E _.2
._.,..,2.._18""''""6.,.

30..._ _ _  _ 
· Start 

COIT'p8ny: Hatch Drilling 
Date 

Co Location: Pasco, IJA Card #:Not documented 
Elevation 

T __ R __ S ____ _ 
Date 

Started: 30Har67 C�lete:_3a..0 .... H __ a __ r6""'7 ___ _ Grcx.nd surface (ft): Not documented 

Depth to water: Not applicable 

GENERALIZED Driller's 
STRATIGRAPHY Log 

4-7: Fine SAND, light moisture 
7-9: Fine SANO, large GRAVEL, light 

moisture 
9-10: Fine SAND, large GRAVEL, dry 
10-17: Coarse SANO, dry 
17-21: Coarse SANO, light moisture 
21-23: Fine SAND, light moisture 

DRILLER'S NOTES: 
Contamination encountered: 
4-21 ft = <500 dp/m 
23 ft = >30,000 dp/m 

-Drawing By: RKL/2#\J18-79.ASB 

-

l 

Date: 11Dec90 

Reference: _____________ _ 

I r-------1 
---' 

Elevation of reference point: 
(top of casing) 
Height of reference point above 

ground surface 

i Depth of surface seal 

Type of surface seal: 

<--------: 

<-------: 

<--------: 

I 
I 

�--------' 
j 

I 

<-------: 

None docunented 

I.D. of surface casing 
(If present) 

1.0. of riser pipe: 
Type of riser pipe: 
Carbon steel 

Diameter of borehole: 

Type of filler: 
Not docunented 

No perforations docunented: 

6 in casing to 21 ft 

Depth bottom of borehole: 

Cl-31-

C 669.00 ft l 

C_N""D.._ ___ l 

C,.....:ND.._ ___ l 

C._N_O ____ l 

C 6-in l 

C 7-in nom ] 

C 23 ft 1 



ry-. 

0OE/RL-91-32 
Draft A 

... ·- •4.--......... ···•· ---- �··- .. .. 

WELt;.CONSTRUCTION AMO ctMPLETION SUMMARY 

Oril ling 
Method: Cable tool 
Drilling 
Fluid Used: Not docunented 
Ori l ler• s 
Name: Not docunented 
Ori l ling 

Saq,le 
Method: Drive barrel 
Additives 
Used: Not docunented 
WA State 
Lie Nr: Not' docunented 
Coq)81'ly 

Con-.,any: Hatch Drilling 
Date 

Co Location: Pasco. WA 
Date 

Started: 30Mar67 Con.,lete:-'
3
,._1-M""a_r6

.._7.__ __ _ 

Depth to water: Not applicable I 

WELL 

NUMBER: 299·W18·80 
Hanford 
Coordinates: N/S N 39 246 
State 

TEMPORARY 
WELL NO: 299·W18·57C 

E/W W 76 596 

Coordinates: N ---'4"""44"'"'"'3""5"""1 __ E ---:2::.i,i.::2""1""8""".6""2:.:::8'----
Start 
Card #:Not docunented 
Elevation 

T __ R __ s _____ _ 

Groc.rd surface (ft): Not docunented 

<··------: Elevation of reference point: 
(top of casing) 

C 669.00 ft l 

GENERALIZED Driller's 
STRATIGRAPHY Log 

-
4·8: Fine SAND, light moisture 
8· 13: SANO, dry 
13·19: Coarse SANO, dry 
19-21.5: Coarse SANO, light moisture 
21.5 : Fine SANO, 

moderate moisture 

DRILLER'S NOTES: 
Contamination encountered: 
8 ft= 20,000 dp/m 
11 ft = 2,000 dp/m 
13 ft = 2,500 dp/m 
14.5-19 ft= <500 dp/m 
21.5 ft= 20,000 dp/m 

Drawing By: RKL/2#U18·80.ASB Date: 11Dec90 

Reference: _____________ _ 

.---: Height of reference point above 
groc.rd surface 

: Depth of surface seal 

<········: 

<·······: 

<········: 

I 
I 

i<--------' 
J 

I 

r <··-----: 

Type of surface seal: 
None docunented 

I.D. of surface casing 
CI f present) 

1.0. of riser pipe: 
Type of riser pipe: 
Carbon steel 

Diameter of borehole: 

Type of filler: 
Not docunented 

No perforations docunented: 

6 in casing to 20 ft 

Depth bottom of borehole: 

Cl-32 

[ .""""ND _____ .] 

[.""""ND _____ ] 

C_N-O ____ l 

[ 6-in J 

[ 7-in nom J 

C 21.5 ft J 

( 

l 



Oril ling 
Method: Cable tool 
Oril ling 
Fluid Used: Not documented 
Driller's 

DOE/Rl-91-32 
Draft A , · 

... - ., 

\JELL CONSTRUCTION AND C04PLETION SUMMARY 

Sample 
Method: Drive barrel 
Additives 
Used: Not docunented 
IJA State 

\JELL 
NUMBER: 299-IJ18-81 
Hanford . , 
Coordinates: N/S N 39.283 
State 

TEMPORARY 
\JELL NO: 299-IJ18-56C 

E/W I,' 76 605 

Name: Not documented 
Drilling 

Lie Nr: Not docunented 
C�ny 

Coordinates: N 444 388 E 2.218.619 
Start 

-----'-'-"'=--- _ ..... ......_....__ ______ _ 

Company: Hatch Drilling 
Date 

Co Location: Pasco. IJA Card #:Not docunented 
Elevation 

T __ R __ S _____ _ 
Date 

Started: 31Mar67 COll'plete:_0 .... 3""'A=p __ r6 ... 7 ______ _ Grou-d surface (ft): Not docunented 

Depth to water: Not applicable 

GENERALIZED Driller•� 
STRATIGRAPHY ,Log 

4-13.5: Fine SAND, light moisture 
13.5-14: Small�large GRAVEL, dry 
14-23: Coarse SANO, light moisture 
23-32: Coarse SANO, light to 

-

moderate moisture 
32-35.5: Coarse SAND & GRAVEL, light 

moisture 
35.5-40: Coarse SAND w/GRAVEL, mixed 

w/fine SAND, light moisture 
40-40.5: Coarse SAND w/small GRAVEL 

light moisture 
41_- : No sa�le, hit something solid 

DRILLER'S NOTES: 
Contamination encountered: 
4 ft= contaminated from barrel 
14 ft= 500 dp/m 
16.5 ft= 5,000 dp/m 
19 ft= 3,000 dp/m 
21 ft= 5,000 dp/m 
23 ft= 5,000 dp/m 
25 ft= 10,000 dp/m 

!--------' 
I 

I 

.---: 

:! 

Elevation of reference point: 
(top of casing) 
Height of reference point above 

gr04Jnd surface 

- I Depth of surface seal 

Type of surface seal: 
None docunented 

1.0. of surface casing 
(If present) 

<--------1 1.0. of riser pipe: 
Type of riser pipe: 
Carbon steel 

<-------1 Diameter of borehole: 

<------·-I Type of filler: 
Not docunented 

I No perforations docunented: 

27.5 ft= 15,000 dp/m 
29 ft= 10,000 dp/m 

...,. ____ <--·-··--1 6 in casing to 41 ft 
<··---··· 1 Depth bottom of borehole: 

32 ft= 25,000 dp/m 
34 ft= 1,00�20,000 dp/m 
35.5 ft= 1,000�20,000 dp/m 
38.5 ft= 20,000 dp/m 
40-41 ft= 20,000 dp/m 

Drawing By: RKL/2#\.118·81.ASB Date: 11Dec90 

Reference: ____________ _ 

Cl-33 

C 669.00 ft ] 

C_N ___ D ______ ] 

(...;,;.:ND..._ ___ ] 

[_N�O ____ ] 

(
--'

6-·_i_n ___ l 

[ 7-in nom ] 

[ 41 ft l 



Drilling 
Method: Cable tool 
Drilling 
Fluid Used: Not docunented 
Driller's 

_Name: Not docunented 
Drilling 
C�ny: Not docunented 
Date 
Started: Not docunented 

D0E/RL-91-32 
Draft A 

\JELL CONSTRUCTION AND ca-!PLETION SUMMARY 

Sa�le \JELL 
Method: Hard tool tnonQ NUMBER: 299-IJ18-82 
Additives ' Hanford 
Used: Not docunented Coordinates: N/S 
IJA State State 
Lie Nr: Not docunented Coordinates: N 

C�ny Start 

N 38 570 

434 674 

Location: NO Card #:Not docunented 
Date Elevation 

TEMPORARY 
\JELL NO: 

E/'J \J 77 101 

E ·2,218, 125 

T __ -- s 

C�lete: Not docunented Ground surface (ft): Not docunented 

Depth to water: Not applicable 

I 
I 

<--------: Elevation of reference point: C 680.00 
(top of casing) 

GENERALIZE!). Driller's ---: Height of reference point above C NO 
STRATIGRAPHY Log : ground surface 

:! 
- ,--

I 
I Depth of surface seal C NO 

0-146: Not docunented 
Type of surface seal: 
None docunented 

I.D. of surface casing C NO 
(If present) 

<--------: I.O. of riser pipe: C 6-in 
Type of riser pipe: 
Carbon steel 

ft 

<·------: Diameter of borehole: ( 7-in nom 

r··-----: Type of filler: 
Not docunented 

<··------: Elevation/depth top of seal 
Type of seal: Not docunented 

I No perforations docunented: I 

,, __ I Depth bottom of casing 
<·······! Depth bottom of borehole: C 146 ft 

Drawing By: RKLi2#'w18#82.ASB Date: 05Dec90 

Reference: 

Cl-34 

( 

] 

] 

] 

] 

] 

J ( 

J 

l 



( 

Drilling 
Method: Cable tool 
Drilling 
Fluid Used: Not documented 
Driller's 

D0E/RL-91-32 
Draft A- .• ,; 

\IELL CONSTRUCTION AND C04PLETION SUMMARY 

S�le 
Method: Drive barrel 
Additives 
Used: Not documented 
\JA State 

\IELL 
NUMBER: 299·1J18·85 
Hanford 
Coordinates: N/S N 38.989 
State 

TEMPORARY 
\JELL -�O: __ _ ___ _ 

E/\1 \J 76 717 

Name: Hatch Lie Nr: Not documented 
Company 

Coordinates: N __ 4"-'4"-'4.._09:..;..;4'--_ E --'2::.,,""'2:..:.1.:.8...,, 5;..;:0;.;;::8 __ _ 
Ori l ling Start 
Company: Hatch Drilling 
Date 

Co. Location: Pasco. \JA Card #:Not docunented 
Elevation 

T __ R __ S _____ _ 
Date 

Started: 24Jul69 C�lete: 05Auq69 

Depth to water: Not applicable 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0-5: SAND & SILT, d� 
5-25: Coarse SAND, da� 
25-40: Coarse SAND & small GRAVEL 
40-51: SAND & SILT, GRAVEL to 4 in 
51-51: BOULDER 
51-80: SAND & SILT, dry 
80-85: SAND & SILT, da� 
85-105: SAND & SILT, dry 

-

105-120: SAND & SILT, GRAVEL 2 to 4 in 
120-124: Clean GRAVEL to 3 in 
124-146: Not documented 
146-150: CALICHE 

DRILLER'S NOTES: 
· Odor at 43.5 to 51 ft 

Odor down to 100 ft 
No odor 100 to 110 ft 

Odor strong 110 ft 
Odor real strong, 115-124 ft 

Groc.nd surface (ft): Not documented 

I 
<--------: Elevation of reference point: 

(top of casing) 

.---: 

:! 

Height of reference point above 
ground surface 

- I Depth of surface seal 

Type of surface seal: 
None documented 

I.D. of surface casing 
(If present) 

<--------: 1.0. of riser pipe: 
Type of riser pipe: 

Carbon steel 

<-------: Diameter of borehole: 

r-------: 
<--------: 

Type of filler: 
Not docunented 

Elevation/depth top of seal 
Type of seal: Not documented 

I No perforations documented: 

Y--
1 Depth bottom of casing 

'------'<-------! Depth bottom of borehole: 

Drawing By: RKL/2#1.J18#85.ASB Date: 05Dec90 

Reference: ____________ _ 

Cl-35 

C 679. 75 ft l 

C...;.;,;NDa.... ___ l 

C_N=D'--___ l 

C_N_D ____ l 

c. __ 6;;..-...;i.;.:n ___ J 

C 7-in nom ] 

C,....;.;15""'0'-'-'f t=--_l 



, 

D0E/RL-91-32 
Draft A 

-·-------�·-�•\.-.._ .. ____ ,_ .. � .. ---... ----- ... -

Drilling 

-----·- - \JELL CONSTRUCTION AMO a.J4PLETION SUMMARY 
-- � - � 

\JELL TEMPORARY 
Method: Cable tool 
Drilling 

Saq,l• Drive barrel 
Method: Hard tool 
Additives 

NUMBER:- 299-IJ18·86 \JELL NO: ______ _ 

Fluid Used: Not docunented 
Driller's. 

Used: Not docunented 
IJA State 

Name: Hatch 
Drilling 

l:.ie Nr: Not docunented 
Company 

Company: Hatch- Ori l ling 
Date 

Co Location: Pasco, IJA 
Date 

Started: 05Aug69 C°""lete: 21Aug69 

Depth to water: Not applicable 

GENERALIZED Driller's 
STRATIGRAPHY log 

0·5: Coarse SAND & SILT 
5·15: SANO & SILT, moist 
15·25: SAND & GRAVEL to 2 in 
25·41: SILT & SAND, coarse 
41·50: SANO & GRAVEL to 5 in 
50·60: Coarse SANO & 2 in GRAVEL 
60·105: SANO & SILT 
105·110: SANO & SILT, GRAVEL 

-

110·135; SANO & SILT, GRAVEL to 3·4 in 
135·140: SANO & SILT, small GRAVEL 
140-150: Soft, brown CLAY 
150· : Brown CLAY, BASALT chunks 

(Possible BASALT BCXJLOER) 

DRILLER'S NOTES: 
· Odor.at 44 ft 
· Odor real strong all day (43·54 ft)· 
· Odor from 54·63 ft 
· Strong odor again at 80 to 86 ft, 

slight odor at 100 ft 
· Odor strong 111·116 ft 
· Odor real strong all day (116·130 ft) 
· Faint odor all day (130·149 ft) 
· Unusual odor on c°""letion (150 ft) 

Hanford 
Coordinates: N/S N 39 106 E/IJ IJ 76 742 
State 
Coordinates: N 444 211 E 2,218,483 
Start 

Card #:Not docunented- T __ R __ s ____ _ 
Elevation 
Ground surface (ft): Not docunented 

I 

<··-·-··-: Elevation of reference point: 
(top of casing) I 

.---: 

:! 

Height of reference point above 
ground surface 

- I Depth of surface seal 

Type of surface seal: 
None docunented 

I.D. of surface casing 
(If present) 

<····-···I I.D. of riser pipe: 
Type of riser pipe: 

Carbon steel 

<···-···I Diameter of borehole: 

r··--·--: 
<····-···I 

Type of filler: 
Not documented 

Elevation/depth top of seal 
Type of seal: Not documented 

C 683.49 ft l 

c_----=3
'--'-

f
.._
t __ 1 

[_N=O'--___ ] 

C__,;N.;.::D:...... ___ l 

[_6�·-i""'n ___ l 

C 7-in nom J 

I No perforations docunented: 

•··
1 Depth bottom of casing 

'-------'<·······! Depth bottom of borehole: c_1_s�o_t�t�_1 

Drawing By: RKL/2#\J18#86.ASB Date: 05Dec90 

Reference: _____________ _ 

Cl-36 
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Drilling .. 

Method: Cable tool 
Drilling 

D0E/RL-91-32 
Draft, A 

WELL CONSTRUCTION AND ta4PLETION SUMMARY 

S�le WELL 
Method: Hard tool �nan2 NUMBER: 299-W18-87 
Additives Hanford 

TEMPORARY 
WELL NO: 

Fluid Used: Not documented Used: Not docunented Coordinates: N/S N 38,980 E/W W 76 604 
Driller's WA State State 
Name: Hatch• Lie Nr: Not docunented Coordinates: N 444 085 E 2,218,621 
Oril ling C�ny Start 
C�ny: Hatch Drilling Co Location: Pasco. WA Card #:Not docunented T R s 

-- --

Date Date Elevation 
Started: 25Aug69 Complete: 05S�9 Grouid surface (ft): 674.8 ft estimated 

Depth to water: Not aeelicable 

I 
I 
<--------1 Elevation of reference point: C 677.23 

(top of casing) 
GENERALIZED Driller's . 

___ I Height of reference point above C 2.4 ft I 

STRATI GRAP HY Log : grouid surface 

:! 
- -

I Depth of surface seal C NO 
0-5: Moist SANO & SILT 
5-20: Coarse SAND Type of surface seal: 
20-25: Coarse SAND, GRAVEL to 2 in, d� None documented 
25-35: Fined� SANO 
35-40: GRAVEL to 4 in I.O. of surface casing C NO 
40-45: SAND & GRAVEL to 4 in (If present) 
45-55: SAND & SILT, GRAVEL to 4 in 
55-60: Small GRAVEL, SANO & SILT 
60-70: SANO & SILT 
70-85: SAND & SILT, moist 
85-87: SAND & SILT, wet 
87-90: Large GRAVEL <--------: 1.0. of riser pipe: C 6-in 
90-95: SANO & SILT Type of riser pipe: 
95-100: CLAY, small GRAVEL Carbon steel 
100-110: SAND & GRAVEL, 3 in 

ft 

110-120: Small GRAVEL <-------: Diameter of borehole: C 7-in nom 
120-130: Small GRAVEL & SANO 
130-140: Brown CLAY r-------: Type of filler: 
140-150: Sandy brown CLAY Not documented 
150 : CALI CHE 

<--------: Elevation/depth top of seal 
Type of seal: Not documented 

DRILLER'S NOTES: 
- Faint odor from 12 to 16 ft 
· Odor strong from 34 ft (to 41 ft) 
· Odor strong all day (41-50 ft) 
· Odor strong all day (50-65 ft) I No perforations documented: I 
- Odor strong from 87-92 ft 
· Odor all day · strong (97-108 ft) lli!L--.. :::: .. ,, __ 1 Depth bottom of casing 

<-------! 
- Odor strong to 136 ft (116-136 ft), Depth bottom of borehole: C 150 ft 

no odor to bottom Depth to bottom Jan91 
151 .4 ft (TOC) 

Drawing By: RKLl2#1.J18#87.ASB Date: 19Feb91 

Reference: 

Cl-37 
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D0E/RL-91-32 
Draft A ·-

WELL CONSTRUCTION AND COMPLETION SUMMARY 

Drilling S�le Hard tool, WELL TEMPORARY 
Method: Cable tool Method: Drive barrel NUMBER: 299·W18·88 WELL NO: ______ _ 
Drilling Additives Hanford 
Fluid Used: Water Used: Not docunented Coordinates: N/S N 39 298 E/W W 76 432 
Driller's WA State State 

. Name:· Bigham • Lie Nr: Not docunented Coordinates: N 444 404 E 2,218,792 
Drilling Coq>any Start 
Company: Hatch Drilling Co Location: Pasco. WA Card #:Not docunented T __ R __ s ____ _ 
Date Date Elevation 

Started: 10Sep69 C�lete:_1
.;_
9S
:..:..::

ee6=9
'------ Grou-d surface (ft): Not documented 

Depth to water: Not applicable 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0·15: SOX SAND, SOX SILT, (moist) 
15-25: 25X SAND, 75% GRAVEL (dry) 
25·35: Coarse SANO (moist) 
35-40: Coarse SANO 95%, GRAVEL sx 

(moist) 

-

40·45: Coarse SANO 75%, GRAVEL 25X 
45-55: SAND 25%, GRAVEL SOX, COBBLES 25% 
55·60: SANO & GRAVEL 

. 60·65: SAND 
65·70: SILT & SAND 
70·75: SAND 
75·83: SAND & SILT 
83·95: SAND & GRAVEL 
95·97: SAND · a little GRAVEL 
97·130: SAND & SILT 
130·139: SILT 
139·143: CALICHE 
143-145: CALICHE & GRAVEL to 2 in 
145-150: SAND, GRAVEL, COBBLES 

DRILLER'S NOTES: 
· Material at 12 ft was wet, 

slight odor at 40 ft 
- Odor from 40 to 55 ft, strongest 

about 52 ft 
- Odor at 83 ft 
- Still some odor (85-95 ft) 

I r······· l 

.---1 

� 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
ground surface 

- I Depth of surface seal 

Type of surface seal: 
None documented 

I.D. of surface casing 
(If present) 

<········l I.D. of riser pipe: 
Type of riser pipe: 
Carbon steel 

<·······l Diameter of borehole: 

r······· l 
<········l 

Type of filler: 
Not documented 

Elevation/depth top of seal 
Type of seal: Not documented 

I No perforations documented: 

•··
1 Depth bottom of casing 

'--------'<•······! Depth bottom of borehole: 

Drawing By: RKL/2#\J18#88.ASB Date: 05Dec90 

Reference: ____________ _ 

Cl-38 

C 679.76 ft l 

C - 3 ft 

[_N�D ____ ] 

[ ND l 

C 6· in l 

C 7·in nom ] 

C 150 ft l 

( 
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Drilling ' 

Method: Cable tool 
Drilling 

0OE/RL-91-32 
Draft A 

\JELL CONSTRUCTION AND CCf4PLETION SUMMARY 

Sa�le Drive barrel \JELL 
Method: Hard tool NUMBER: 299·W18·89 
Additives Hanford 

TEMPORARY 
WELL NO: 

Fluid Used: �ater Used: Not documented Coordinates: N/S N 39 360 E/W W 76 752 
Driller's �A State State 

·Name: Richard£Gentz Lie Nr: Not documented Coordinates: N 444 465 E 2,21s,4n 
Drilling C�ny Start 
C�ny: Not documented Location: ND Card #:Not documented T R 
Date Date 
Started: 070ct69 C�lete: 

Depth to water: Not applicable 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0·15: SAND 
15·60: GRAVEL, SAND 
60·98: SAND, SILT 
98·100: GRAVEL, SAND, SILT 
100·105: SAND, SILT and GRAVEL 
105-110: GRAVEL, SAND, SILT 
110·115: GRAVEL, SAND 
115-127: Coarse GRAVEL, SAND 
127-140: SAND, SILT 
140·150: SAND, GRAVEL 

DRILLER'S NOTES: 
· Carbon tet odor at 87 ft 
· Odor continued to about 140 ft 

odor not especially strong per 
driller (125?·140 ft) 

Drawing By: RKL£2#'w18#89.ASB 

--
Elevation 

--

210ct69 Ground surface (ft).: Not documented 

-

. 

! ........ I 
I 

I 

.---: 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
ground surface 

I Depth of surface seal 

<········l 

<···-···l 

r······· l 
<········l 

Type of surface seal: 
None documented 

I.D. of surface casing 
(If present) 

1.0. of riser pipe: 
Type of riser pipe: 
Carbon steel 

Diameter of borehole: 

Type. of filler: 
Not documented 

Elevation/depth top of seal 
Type of seal: Not documented 

l No perforations documented: 

•··
1 Depth bottom of casing 

�---�<-······! Depth bottom of borehole: 

Date: 060ec90 

Reference: _____________ _ 

Cl-39 

s 

C 681 .32 ft l 

C._-_3_f __ t�_.l 

C __ N ___ D ____ l 

C_N�D ___ l 

C 6·in ] 

C 7-in nom ] 

(_1.;.;;S""O_f ___ t�_l 



Drilling 
Method: Cable tool 
Drilling 
Fluid Used: Water 
Driller's 
Name: Bigham 
Drilling 

D0E/RL-91-32 
Draft A .8, ... 

. 

\JEtL CONSTRUCTION ANO C04PLETION SI.JMlfARY 

Saq:,le Hard tools I.IELL 
Method: Drive barrel NUMBER: 299·W18·93 
Additives Hanford 
Used: Not docunented Coordinates: N/S 
\.IA State State 
Lie Nr: Not docunentecf' Coordinates: N 

C�ny Start 

N 38 744 

443 848 

\.IA - Card #:Not docunented 

• 

TEMPORARY 
WELL NO: 

E/\.1 \.I 76 905 

E 2,218,321 

R s C�ny: Hatch Drilling Co Location: Pasco, 
-- --

Date Date 
Started: 28Jann Complete: 08Febn 

Depth to water: Not a12elicable 

GENERALIZED Driller's 
STRATI GRAP HY Log 

-

0·15: SAND 
15·25: SAND & GRAVEL 
25·26: SAND & GRAVEL, wet 
26·30: SILT layer, wet 
30·35: SAND 
35-45: SAND & GRAVEL 
45·50: SAND, GRAVEL, COBBLES 
50-55: SAND 
55·56: Coarse SAND 
56·58: Med SAND 
58-63: SILT layers, fine silty SAND 
63·64: Fine SANO 
64·92: Silty SAND 
92·112: Med SANO 
112-124: SANO up to large GRAVEL 

-

Elevation 
Grcxrd surface (ft): Not docunented 

- ·  

I <········· 

I 
I 

. ···I 
: 

:! 
-

I 

<········I 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
ground surface 

Depth of surface seal 

Type of surface seal: 
None docunented 

I.D. of surface casing 
CI f present> 

1.0. of riser pipe: 
Type of riser pipe: 
Carbon steel 

r 665.oo 

C ND 

C ND 

r ND 

[ 6-in 

ft 

124·134: Med SANO <·······I Diameter of borehole: ( 7-in nom 
134-140: SILT & fine SANO r······· I Type of filler: 

Not docunented 

DRILLER'S NOTES: <········i Elevation/depth top of seal 
. (28Jan72 0·30 ft) Type of seal: Not docunented 

20,000 d/pm · 4,000 c/m · max 

shutdown 4:15 · for fresh air mask . 

. (02Febn 58·63 ft) 
no det cont. 

. (03Feb72 64-92 ft) I No perforations docunented: 
I 

no det cont 
•·-' Depth bottom of casing 

<······-! Depth bottom of borehole: ( 140 ft 

Drawing By: RKLl2#'w18#93.ASB Date: 060ec90 

Reference: 
. 

Cl-40 
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] 

] 

] 
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l 
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D0E/RL-91-32 
Draft. A 

WELL COHSTRUCTION AND Ca.PLETION SUMMARY 

Drilling S�le ·- WELL TEMPORARY 
Method: Cable tool Method: Drive barrel NUMBER: 299-IJ18-94 \JELL NO: ___ ___ _ 
Drilling Additives Hanford 
Fluid, Used:._,;;;\J

.::.
a

.a.
te

::.a
r'-------- Used: Not documented Coordinates: N/S N 38.662 E/IJ \J 76 880 

Driller's \JA State State 
Name: Bigham Lie Nr: Not documented Coordinates:� 443 766 E 2 218 346 
Drilling Company Start 
Company: Hatch Drilling Co Location: Pasco, \JA Card #:Not documented T __ R __ S. _____ _ 
Date Date Elevation 

Started: 08Febn COlll)lete:
.....:.;

10
:.:.
F
.:
eb

.:a
n
.:...::.. ___ _ Ground surface (ft): Not docunented 

Depth to water: Not applicable 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0-6: SILT, fine SAND, (dry) 
6-12: Coarse SAND 
12-22: Very coarse SAND, 

25X small GRAVEL 
22-31: Very coarse SAND 
31·34: Very coarse SAND, 

10X small GRAVEL 
34-36: Very coarse SAND, wet 

-

36-39: Coarse SANO, GRAVEL to 2'h in 
39·45: Coarse SAND, very small GRAVEL 
45-50: Very coarse SAND, GRAVEL to 2 in 
50-60: SANO • GRAVEL 
60·80: SAND, SILT 

DRILLER'S NOTES: 
· None 

I 
<--------l 

I 
.---: 

Elevation of reference point: 
(top of casing) 

Height of reference point above 
ground surface 

l Depth of surface seal 

Type of surface seal: 
None documented 

I.D. of surface casing 
(If present) 

<--------l 1.0. of riser pipe: 
Type of riser pipe: 
Carbon steel 

<-------l Diameter of borehole: 

r-------: 
<·-------: 

Type of filler: 
Not docunented 

Elevation/depth top of seal 
Type of seal: Not documented 

i No perforations documented: 

•--
1 Depth bottom of casing 

'-------'<-------! Depth bottom of borehole: 

Drawing By: RKL/2#\J18#94.ASB Date: 060ec90 

Reference: _____________ _ 

Cl-41 

C 665.00 ft l 

C .......... ND _______ l 

C .......... ND _______ l 

C,.......aN.;.;:D'---___ l 

C._6._-""'i_n ___ l 

C 7-in nom l 

C.-=-80�f
_.
t ___ l 



Drilling 

D0E/RL-91-32 
Draft A 

WELL.CONSTRUCTION AND COMPLETION SUMMARY 

Sample WELL TEMPORARY 
Method: Cable tool 
Drilling 

Method: Drive barrel 
Additives 

NUMBER: 299-W18-95 
Hanford 

WELL NO: _______ _ 

Fluid Used: Not docunented 
Driller's 
Na1111t: Bigham 

Used: Not docunented 
WA State 
Lie Nr: Not docunented 
C�ny Drilling 

. Company: Hatch Drilling Co Location: Pasco. WA 
Date Date 

Coordinates: N/S N 38,665 E/W W 76 970 
State 
Coordinates: N 443 769 E 2,218.256 
Start 
Card #:Not docunented T __ R __ s ____ _ 
Elevation 

Started: 1 1 Febn C�lete:...:.:1 5a.,;F..::eb=-n=---- Ground surface (ft): Not docunented 

Depth to water: Not applicable 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0-8: SAND 
8-15: 50% SANO, 50% GRAVEL 
15-20: 10% SAND, 90% GRAVEL 
20-25: SAND & GRAVEL 
25-35: 90% SANO 

-

35-48: 40% SANO, 60% GRAVEL to COBBLES 
48-56: SAND & GRAVEL 
56-69: SAND (fine, some SILT) 

some moisture 
69-71: Hediun SANO (dry) 
71-76: Fine SAND (dry) 
76-77: Fine SANO, SILT stringers (dry) 
77-80: Fine SANO 

DRILLER'S NOTES: 
- Less moisture in soil this well 

than W18·93 & 94 

I 
<--------: 
I 

---' 
• I 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
ground surface 

l Depth of surface seal 

Type of surface seal: 
None docunented 

I.D. of surface casing 
(If present) 

<··------l I.D. of riser pipe: 
Type of riser pipe: 
Carbon steel 

<···-·--l Diameter of borehole: 

r-------1 
<·-------: 

Type of filler: 
Not docunented 

Elevation/depth top of seal 
Type of seal: Not documented 

i No perforations docunented: 

•--
1 Depth bottom of casing 

----�<-------! Depth bottom of borehole: 

Drawing By: RKL/2#1,118#95.ASB Date: 060ec90 

Reference: ____________ _ 

Cl-42 

C 665 .00 ft l 

C - 3 ft 

C-'N�O:..-___ l 

C.....;.Na..D ____ .l 

C__..6�·-i_n ___ l 

C 7-in nom l 

C_8""'0;.....;..f t...._ __ l 
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0OE/RL-91-32 
Draft A 

\IELC CONSTRUCTION AND CC:»1PLETION SUMMARY. 

or; l ling - Saff1lle \/Ell TEMPORARY 

Method: Cable tool Method: Drive barrel NUMBER: 299·W18·96 WELL NO: ______ _ 
Ori l ling Additives 

Fluid Used: Not docunented Used: Not docunented 
Driller's WA State 
Name� Bigham Lie Nr: Not docunented 
Drilling- C�ny 
C�ny: Hatch Drilling Co Location: Pasco, WA 

Date Date 

Hanford 
Coordinates: N/S N 38,825 E/W W 76 790 
State 
Coordinates: N 443 930 E 2 218.436 
Start 
Card #:Not docunented T __ R __ s 
Elevation 

-----

Started: 16Feb72 C�lete: . ....;..18
"-'
F
..a
e

""
b

.._72.,_ 
__ _ Grourd surface (ft): Not docunented 

Depth to water: Not applicable 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0·7: SAND & SILT (moist) 
7·12: Very coarse SAND· 

small GRAVEL (dry) 
12·21: Small to medium GRAVEL (dry) 

21-22: Med SAND (moist) 
22-24: Med SAND 
24·35: Very coarse SAND 
35·45: SAND - GRAVEL, COBBLES 
45·47: Med SAND 
47-50: SAND, GRAVEL, COBBLES 
50-53: GRAVEL 
53-55: Med SAND 
55·75: Fine SAND & SILT (damp) 
75·77: Med SAND (dry) 
77·79: Fine SAND, 75X SILT (wet) 
79-80: Med SAND (dry) 

DRILLER'S NOTES: 
· (18Feb72 , 77·79 ft) 

carbon tet odor 

Drawing By: RKL/2#1.118#96.ASB 

-

I 
<-•······: Elevation of reference point: 

(top of casing) I 
···' 

• I Height of reference point above 
ground surface 

l Depth of surface seal 

Type of surface seal: 
None docunented 

I.D. of surface casing 
(If present) 

<--------: I.D. of riser pipe: 
Type of riser p1pe: 

Carbon steel 

<·······i Diameter of borehole: 

r··-----1 
<·-------: 

Type of filler: 
Not docunented 

Elevation/depth top of seal 
Type, of seal: Not docunented 

i No perforations docunented: 

Y••' Depth bott"bm of casing 
'--------<·······! Depth bottom of borehole: 

Date: 060ec90 

Reference: ____________ _ 

Cl-43 

C 665.00 ft J 

C • 3 ft 

C .""""'NDa,._ ___ ] 

[ ND ] 

C 6· in J 

[ 7-in nom J 

C.�80"'--'f __ t ___ l 
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D0E/RL-91-32 
Draft A ._, 

-· -· .. ., ....... --. 

' ' - WEL L CONSTRUCT!ON AND C�P LE!ION SUMMAllY 

Ori l ling S�le WELL TEMPO RARY 
Method: Cable tool Method: Drive barrel NUMBER: 299·1J18·97 \JELL NO: ______ _ 
Drilling Additives Hanford 

Fluid Used: Not docunented Used: Not docunented Coordinates: N/S N 38 745 E/IJ \J 76 790 
Driller's \JA State State 

Name: Bigham - Lie Nr: Not docunented Coordinates: N 443 850 E 2,218,436 
Drilling c� Start 
Company: Hatch Drilling Co Location: Pasco. \JA Card #:Not docunented T __ R __ s ____ _ 

Date Date Elevation 

Started: 22Febn C�lete:_2:.4
.;;.;
F
..;:
eb

a,;.:.;
n

=-
--- Groc.n::I surface (ft): Not docunented 

Depth to water: Not applicable 

GENERALIZED Driller's 
STRATIG RAPHY Log 

0·5: Not docunented 
5·9: Med SANO 
9·25: Very coarse SANO, GRAVEL 
26·34: Very coarse SANO (wet) 

34-50: SANO-GRAVEL, some COBBLES 
50-55: SANO & GRAVEL 
55·57: Med SANO 
57·60: Fine SAND & SILT 
60-72: Med SANO (dry) 
n-85: Fine SANO, Soote SILT (dry) 

DRILLER'S NOTE: 
· (24Febn) 

Very little moisture in this well 
No odors 

Drawing By: RKL/2#1J18#97.ASB 

-

I 

<··-····-: 

.---: 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
ground surface 

: Depth of surface seal 

Type of surface seal: 
None docunented 

I.D. of surface casing 
(If present) 

<········: 1.0. of riser pipe: 
Type of riser pipe: 
Carbon steel 

<·······i Diameter of borehole: 

r··-----: 
<-·-····-' 

• I 

Type of filler: 
Not docunented 

Elevation/depth top of seal 
Type of seal: Not documented 

: No perforations docunented: 

•·-
1 Depth bottom of casing 

'--------<····-··! Depth bottom of borehole: 

Date: 060ec90 

Reference: ____________ _ 

Cl-44 

C 665. 00 ft l 

C - 3 ft 

C ___ ND'-- ___ l 

C._N_o ____ l 

C 6· in J 

C 7-in nom J 

C_8
;::.;
5
a......a

f
""
t ___ l 

(1 
I 
I 

I 
I 
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Dril ting 
Method: Cable tool 
Drilling 
Fluid Used: Not docunented 
Driller's 
Name: Bigham 
Drilling 

Hatch Co 

D0E/RL-91-32 
Draft A. :.r •• ,; 

WELL CONSTRUCTION. AND COMPLETION SUMMARY 

....... 
Sample WELL 
Method: Drive barrel NUMBER: 299-1118-98 
Additives Hanford 
Used: Not docunented Coordinates: N/S 
\IA State State 
Lie Nr: Not docunented Coordinates: N 

C�ny Start 

N 38 940 

444 044 

\IA Card #:Not docunented 

TEMPORARY 
IIELL NO: 

E/11 II 76 880 

E 2,218,345 

R s Company: Drilling Location: Pasco, -- --
·· Date· --

Date Elevation 

Started: 25Feb72 Coq:>lete: 29Feb72 Ground.surface (ft): Not docunented 

Depth to water: Not a1212licable 

I 
I 
<--------: Elevation of reference point: C 665.00 

I (top of casing) 
GENERALIZED Driller's . ---: Height of reference point above C - 3 ft 
STRATIGRAPHY Log : ground surface 

y 
- - I 

I 
Depth of surface seal C ND 

0-6: Med SAND 
6-12: Coarse SAND & GRAVEL Type of surface seal: 
12-30: Very coarse SAND None docunented 

(wet from 26 ft down) 
30-50: SAND, GRAVEL, some COBBLES 1.0. of surface casing [ ND 
50-58: SAND-GRAVEL, some COBBLES (If present) 
58-62: Fine SAND & SILT 
62·66: Med SAND 
66-71: Fine SAND, some SILT 
71-75: Fine SAND, SOX SILT 
75-80: Fine SAND, SILT stringers 

<--------: 1.0. of riser pipe: [ 6-in 
Type of riser pipe: 
Carbon steel 

DRILLER'S NOTES: 

ft 

- (28Feb72, 30-50 ft) <-------: Diameter of borehole: C 7-in nom 
Carbon tet odor at 35 ft, 
very strong at 48 ft to 50 ft r-------: Type of filler: 

- (29Feb72, 50-80 ft) Not documented 
No odor today, soil dry all day 

<--------: Elevation/depth top of seal 
Type of seal: Not documented 

I No perforations docunented: I 

,, __ , Depth bottom of casing 
<-------! Depth bottom of borehole: C 80 ft 

Drawing By: RKLi2#1J18#98.ASB Date: 06Dec90 

Reference: 

CI-45 
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0OE/RL-91-32 
Draft A ·, 

WELL CONSTRUCTION ANO· CCMPLETIOM SUMMARY 

Drilling 
Method: Cable tool 
Drilling 
Fluid Used: Not docunented 
Driller's 
Name: Bigham 

Saq,le 
Method: Drive- barrel 
Additives 
Used: Not doeunented 
WA State 
Lie Nr: Not docunented 
Coq>any Drilling 

Coq>any: Hatch Drilling·co L:ocation: Pasco. WA. 
Date Date 

WELL TEMPORARY 
NUMBER: 299-W18-99 WELL NO: ______ _ 
Hanford 
Coordinates: N/S N 38 949 E/W W 76 768 
State 

Coordinates: N 444 054 E 2 218 457 
Start 

Card #:Not docunented T __ R __ s ____ _ 
Elevation 

Started: 01Marn C�lete:_0-8M...,..a .. r ... n ____ _ GrOU'd surface (ft): Not doeunented 

Depth to water: Not aeplicable 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0-9: SAND & SILT 
9-20: Very coarse SAND-

small GRAVEL (dry) 
20-30: Med SANO (dry) 
30-35: Very coarse SAND-small GRAVEL 
35-51: SAND, GRAVEL, COBBLES 
51-54: Med SAND 
54-n: Fine SAND, some SILT 
72-76: Fine SAND, 7SX SILT 
76-95: Fine SAND, SILT stringers 
95-105: Med SAND, SILT stringers 
105-110: GRAVEL up to COBBLES 
110-128: SAND 20%, GRAVEL 70%, 

COBBLES 10% 
128-132: 10% SAND, 70% GRAVEL 

20% COBBLES 
132-133: SILT 
133-135: Fine SAND, SILT stringers 

DRILLER'S NOTE: 
- C07Mar72, 110-128 ft) 

Carbon tet odor from 115 ft 

Drawing By: RKL/2#\J18#99.ASB 

-

!--------' 
I 

I 

.---1 

y 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
ground surface 

- I Depth of surface seal 

Type of surface seal: 
None docunented 

1.0. of surface casing 
CI f present) 

<--------1 I.D. of riser pipe: 
Type of riser pipe: 
Carbon steel 

<----···I Diameter of borehole: 

r······· I 
<········I 

Type of filler: 
1-lot documented 

Elevation/depth top of seal 
Type of seal: 1-lot documented 

I No perforations docunented: 

•--
1 Depth bottom of casing 

--------'<·······! Depth bottom of borehole: 

Date: 060ec90 

Reference: ____________ _ 

Cl-46 

C 665.00 ft l 

C - 3 ft 

[ .. N""D._ ___ l 

C ND l 

[ 3· in ] 

[ 4-in nom J 

C.�13-5_ft...__l 

( 

l 



,. 

.. 

I 

'· 

- ------·" -- ... --· .. .... - - . 

Ori l ( ing 
. . -

Method: Cable tool 
Drilling -

Fluid Used: Not docunented 
Driller's 
Name: Bigham 
Drilling 
Company: Hatch Drilling Co 

DOE/RL-91-32 
Draft A 

.. 

\JELL CONSTRUCTION AND COMPLETION SUMMARY 

S�le \JELL 

.. 

Method: Hard tool !nom} NUMBER: 299-1115-101 
Additives Hanford 
Used: Not docunented Coordinates: N/S N 39 890 
IJA State State 
Lie Nr: Not docunented Coordinates: N 444 997 
Company Start 
Location: Pasco, IJA Card #:Not doeunented 

. �--

TEMPORARY 
\JELL NO: 

E/IJ 

E 

T R 

IJ 75 860 

2 219 363 

s -- --
Date- - . Date Elevation -

Started: 16Jan67 Corrplete: Not docunented Ground surface (ft): Not documented 

Depth to water: Not applicable 
. 

I 
I 
<--------: Elevation of reference point: C 660.00 

(top of casing) 
GENERALIZED Driller's . ---' Height of reference point above [ ND I 

STRATIGRAPHY Log : ground surface 

y 
- � 

I Depth of surface seal [ ND 
0-5: Fine SAND-SILT 
5-10: Fine SAND-SILT-some small GRAVEL Type of surface seal: 
10-20: Coarse SAND-pea GRAVEL None docunented 
20-25: Coarse SAND-pea GRAVEL, 

little SILT I.D. of surface casing [ ND 
25 : Nediun SAND & SILT, with (If present) 

GRAVEL to 3 in. 
25-50: Not docunented 

<-·------: I .D. of riser pipe: [ 8-in 
Type of riser pipe: 

Carbon steel 

ft 

<-------: Diameter of borehole: [ 9-in nom 

r-------: Type of filler: 
Not docUTiented 

<--------: Elevation/depth top of seal 
Type of seal: Not documented 

I No perforations docunented: I 

,,_ - I Depth bottom of casing 
<-------! Depth bottom of borehole: ( 50 ft 

Drawing By: RKLi21J15-101.ASB Date: 28Nov90 

Reference: 

Cl-47 

J 

J 

J 

J 

J 

J 



,-

; 

---·-·-- --.. ···-- -·· - __ ,._.,. 

_..,.._ .. 

Drilling 
Method: 
Drilling 

Cable 

- ---- -

tool 

Fluid Used: Not docunented 
Driller's 
Name: Hatch 
Drilling 

Hatch Co 

D0E/RL-91-32 
Draft A , -

-- .... -� --- .... �,,- - � ... ----

\JELL CONSTRUCTION ANO COMPLETION SUMMARY -- .. 
S�le Hard tools \JELL 

-

Method: Drive barrel NUMBER: 299-IJ18-149 
Additives Hanford 
Used: Not docunented Coordinates: N/S N 
IJA State State 
Lie Nr: Not docunentect Coor-di nates: N 

C�ny Start 

--·--�-

-

TEMPORARY 
\JELL NO: 

39 329 E/IJ 

444 434 E 

Location: IJA Card #:Not docunented T R 

\J 76 602 

2,218,622 

s C�ny: Oril ling Pasco, -- --
Date Date 
Started: 21Jan74 Coq:,lete: 12Aer74 

Depth to water: Not aeelicable 

I 
GENERALIZED Driller/Geologist 
STRATIGRAPHY Log w/notes 

-

0-7: No recovery 
7-12: Ory SANO 8, GRAVEL · 

(2-5 mr, 25-60,000 c/m) 
12-14: Ory SANO 

(2-5 mr, 25-50,000 c/m) 
14-15: Ory SANO, sparse ROCK 

(20,000 c/m) 
15-17: Ory coarse SANO (8,000 C/f!l) 

17-18.5: Moist coarse SANO 
(7,500-3,500 c/m) 

18.5·22: Coarse SANO and very fine 
GRAVEL c·1,5oo c/m) 

22·24: Coarse to med SANO (1,800 c/m) 
24-27: Med SANO (850 c/m) 
27-29: Sandy SILT 

Elevation 
Groc.rd surface (ft): Not docunented 

!--------' . I 
I 

---: . 

: 

� 
I - I 

<·-------: 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
groc.rd surface 

Depth of surface seal 

Type of surface seal: 
None docunented· 

1.0. of surface casing 
(If present) 

1.0. of riser pipe: 
Type of riser pipe: 
PVC 

[ 6n.56 

[ 
-

1 ft 

[ NO 

[ NO 

[ 6-in 

ft 

29-31: Coarse SANO and SILT <··-----: Diameter of borehole: ( 7-in nom 
(1,350-2,500 c/m) 

31-34: Not docunented, reduced 
casing size 

34-46: Brolcen ROCK 
46·62: Brown hard packed SILT 
62·NO Broken ROCK 
N0·79 Fine brown SILT 
79-80 Grey SANO 
80-82 GRAVEL 
82·92 SANO 

Drawing By: RKLl2�18-149.ASB Date: 

Reference: 

r-------1 
<·--·----: 

··········· ········•··· 
1 

················-······•-·· 

··- ·-······'
·
'·' ..... . �- - -- . - . - - I 

........................... ........................... 
.......................... 

. -:.·::.•:,•:,•.·:.•.-.·.•::::.·:.·:,·:: 
·· •······•··-· ·····•···· 
•·····•··· ... ,. .......... 

•--' .. ........... .......... 
.. . 

<·------! 

060ec90 

Cl-48 

Type of filler: 
Not documented 

Elevation/depth top of seal 
Type of seal: Not docunented 

Cement plug?, 75-92 ft 
Placement not docunented 

Depth bottom of casing 
Depth bottom of borehole: ( 92 ft 

( 

] 

J 

J 

J 

] 

J 

J 

l 
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D0E/Rl-91-32 
Draft A. 

IIELL CONSTRUCTION ANO COMPLETION SUMMARY 

Drilling S�le Split spoon and IIELL TEMPORARY 
Method: Cable tool Method: Drive barrel 
Oril ling Additives 
Fluid Used:--"'-No_n""e'------- Used: Not docunented 
Driller's \JA State 
Name: Hatch/Baker Lie Nr: Not docunented 
Drilling Company 
Company: Hatch Drilling Co Location: Pasco, \JA 
Date Date 

NUMBER: 299·\J18·150 \JELL NO: 
Hanford 

--------

Coordinates: N/S N 39 075 E/\J \J 76 601 
State 
Coordinates: N 444 180 E 2,218,624 
Start 
Card #:Not docunented T_· _ R __ s 
Elevation 

------

Started: 11Jun74/08Jul77 Complete: 01Auq74/21Jul77 GrOU'ld surface (ft): 668.8 ft estimated 

Depth to water: Not applicable 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0·13: Backfill, GRAVEL·SANO 
13·17: Coarse SAND, d� 
17·18: Coarse SAND, sparse GRAVEL 
·18·20: Fine SANO and SILT 
20·25: Fine to med SANO with SILT 
25·28: Fine SANO with CLAY and SILT 
28·30: Mediun SAND with sparse GRAVEL 
30·40: SAND, GRAVEL, COBBLES 
40·41: Fine SAND, SILT & GRAVEL 
41·43.5: GRAVEL and SAND 
43.5·46.5: Fine SAND and GRAVEL 
46.5·53: Fine SAND and SILT 
53·58: Fine, mediun SANO 
58·59: Very fine to mediun SANO 
59·69.5: Fine to mediun SANO 
69.5·74: Very fine to fine SANO 
74·75: Silty fine·mediun SANO 
75·76.5: Fine·mediun SAND 

with trace of coarse 
76.5·84: Fine to coarse SANO 
84·85.5: Fine to coarse SAND, 

few COBBLES and GRAVEL 
85.5·90: Fine to coarse SANO 
90·92: Fine to mediun SAND 
92·93: Silty, very fine to fine SAND 

93·93.1: SILT 
93.1·97.5: Very fine to fine SAND 
97.5·100: Silty, medi1.111 to very coarse 

SAND, GRAVEL & COBBLES 
100·103.5: SILT, fine to coarse SAND, 

PEBBLES, COBBLES 

Casing Plug 
<········I 

... : 

!!�1··�···· ··l !I:· I :- i 
. <•••• I 
' I 

i 
:ii 

i <······l 
ii 

<········l 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
ground surface 

Depth of surface seal 

Type of surface seal: 
Concrete pad, 12 ft x 12 ft 

I.O. of surface casing 
(If present) 0·7 ft 

8 in casing 0·48 ft 

1.0. of riser pipe: 
Type of riser pipe: 
Carbon steel 

<·······l Diameter of borehole: 

<········i 

<······· I 

••••••••• 1 
<·······! 

Type of filler: 
Not docunented 

No perforations docunented: 
Depth bottom of casing: 
Plugged, depth to bottom 115.9 
Depth bottom of borehole: 

C 671 .81 ft 

C • 3 ft 

C ND 

C 10 in 

C 6· in 

C 7-in nom 

C 122 ft 
ft 

C 128 ft 

103.5·112: Fine to very coarse SAND, PEBBLES and COBBLES 
112·114: Very fine SAND 
114·117: Fine to mediun SAND 
117·120: Very fine silty SANO 
120·122: Very fine to fine SANO, embedded SILT stringers 
122 · 128: S I LT 

CONSTRUCTION NOTE: 
DRILLER'S NOTE: 
· C31Jul74, 43.5 ft) 

Carbon tet odor strong at this point 

Drawing By: RKL/2Y18·150.ASB Date: 27Feb91 

Reference: _____________ _ 

Cl-49 

This well was drilled under complete containnent 
and encountered extensive contamination while 
drilling. For detailed Geologic Log and record 
of contamination see Plate 12 of: 

·s. M. Price, et al., "Distribution of Plutoniun 
and Americiun beneath the 216·Z·1A Crib: A 
Status Report,•• RHO·ST·17, February 1979, 
Rockwell Hanford Operations, Richland, \JA. 

The well was drilled in two stages 0·53 ft in 1974 
and 53·12a ft in 1977. 



- ·- --

Drilling 

·-·---·....-.;_ --.. 

.. - _., __ .. 

Method: Cable tool 
Drilling 

DOE/RL-91-32 
Draft A 

- . .....__ .... ______ ., .. _,, __ ·----··---- -

WELL CONSTRUCTION AMO CC14PLETI0N' SU94ARY - - -
Sa�le . WELL 
Method: Drive barrel N\J48ER: 299·\J1§-158 
Additives Hanford 

. - -

TEMPORARY 
\JELL NO: 

. -

Fluid Used: None Used: Not doc\.Jllented Coordinates: N/S N 39,266 E/IJ \J 76 650 
Driller's IJA State State 
Name: Evans£Baker Lie Nr: Not docunented Coordinates: N 444 371 E 2 218 574 
Drilling C�ny Start 
Coq>any: Not docunented Location: NO Card #:Not doeunented T -- --
Date Date Elevation 
Started: 30Ayg76£06S!£!77 C�lete: 30S!£!76£08S!£!77 GrOUld surface (ft): 670.0 Estimated 

Depth to water: Not aeelicable 

GENERALIZEO Geologist/ 
STRATIGRAPHY Driller Log 

0-7: Mediun-fine sandy SILT 
w/trace of fine GRAVEL 

7-13: Coarse-mediua sand fine-medi'-'11 
GRAVEL w/some COBBLES 

13-13: 1/2 in SILT lens 
13-18: Coarse-medi'-'11 sand GRAVEL 

some- small COBBLES 
18-20: Fine gravelly coarse-mediun 

SANO to small COBBLES 
20-25: Very coarse sand fine-mediun 

GRAVEL C85X basalt gravel) 
25-35: Mediun-very coarse SANO, 

some PEBBLES, GRAVEL & BOULDERS 
35-47: Fine-coarse SANO w/PEBBLES, 

GRAVEL and COBBLES (broken) 

I I 
� 

i ; . 
� 
l: 
I 

i "' 
I 
.,. 
'3 � 
� 
"' 

i 
ij 
� 
I 

I! ...... : ---' 
I f I 

1; 

., - I 
,--- I 

. ◄------' 

i I 
◄--------' 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
grOUld surface 

Depth of surface seal 

Type of surface seal: 
Grouted around toe 

1.0. of surface casing 
(If present) 

8 in casing 0-94 ft 

l.D. of riser pipe: 
Type of riser pipe: 
Carbon steel 

s 

C 6n.61 

C 2.6 ft 

C NO 

C NO 

[ 6-in 

ft 

47·48: About 9 in SILTY layer with 

� 
◄-------: Diameter of borehole: ( 7-in nom 

a little fine GRAVEL 
48·50: Mediun-fine sandy SILT 
50-51: Silty very fine-mediun SAND 
NOTE: Contamination encountered at 

51 ft 
51-90: Not docunented 
90-93:· Mediun-fine SAND 
93-94: SILT stringer 
94·95: Medi un-f i ne SANO 
95-96: Medil.ffl SAND, slightly pebbly 

w/trace of small COBBLES 
.. First ehase of drilling 
� Second phase of drilling 

.96-100: GRAVEL & COBBLES 
100-107: Silty very fine to mediun 

r·------1 
◄-•-·----: 

I 

I 
························· 
............... _._._ ... _. ........................ . ... --------' ·······••················ 

t ;=�r ........ ; 
I 

SANO, 60X GRAVEL few COBBLES L--· -------- I 
107·111: Fine to mediun SANO, 

2oi GRAVE;' few COBBLES 
111-112: Very fine SAND 
112-118: Fine. to mediun SAND, few coarse particles 
118-119: SILT layer 
119-121: Very fine to fine SANO 
121-123: SILT 
123-125: Fine SAND and SILT 
125-128: Silty very fine SANO 
128-131.5: SILT 

Drawing By: RKL£2W18-158.ASB Date: 18Mar91 

Reference: ' 

Cl-50 

Type of filler: 
Not docunented 

Elevation/depth top of seal 
Type of seal: Grouted 

No perforations docunented 

Depth bottom of casing: C 127.5 ft 
Bottom cement plugged 
Depth to bottom 
Feb91 125.2 ft 
(128.2 ft from top-of-casing) 

Bottom borehole C 131 ft 

( 

l 

l 

l 

l 

l 

l 

l 

l 
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•M -� -- ·-

Drilling 
Method: Cable tool 

-Drilling 

.. 

0OE/RL-91-32 
Draft A 

- a •• 

\JELL CONSTRUCTION AND CCJIPLETION SUMMARY 

Sa,rple Dual wall. & IIELL 
Method: Drive barrel NUMBER: 299·1118-159 
Additives Hanford· 

TEMPORARY 
IIELL NO: 

Fluid Used: None Used: Not docunented Coordinates: N/S N 39,228 E/11 II 76,602 
Driller's IIA State State 
Name: Baker Lie Nr: Not docunented Coordinates: N 444 333 E 2,218,622 
Ori ll ing Carpany 
Carpany: Not docunented Location: ND 
Date· Date 
Started: 090ec77 COll1)l ete: 11Jan78 

Depth to water: Not aQQlicable 

I 
GENERALIZED Ori ller•s 
STRATIGRAPHY Log 

-........ ................ , 
-�· �--

Dual Ila l l Sa!!!lle DescriQtions: i 11: Fine SAND, few PEBBLES 
:3 

13: Med to coarse SAND, few PEBBLES i 

-

Start 
Card #:Not docunented T -- R -- s 

Elevation 

GrOU"ld surface (ft): 669.6 ft estimated 

I <--------: 

. ---: 
: 

.. 
�:n:_mrr I 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
grourd surface 

Depth of surface seal 

Type of surface seal: 
·concrete � 20 ft X 30 ft 

C 670.77 ft 

( 1.2 ft 

C ND 

15.5: Med to coarse SAND, II]' Has 2 ft sg rubber mat around casing 
few PEBBLES 

18: Coarse SAND, few PEBBLES 
21: Fine to mediun SAND 
23.5: Med to coarse SAND 
26: Fine to med SAND 
28.5: Coarse SAND 

32; 34.5; 37; Coarse to very coarse 
SAND 

39.5: Coarse SAND 
42: Fine SAND 
Drive barrel sa!!!lle descriQtions: 
42-47: Fine to mediun SAND 

(Contamination 20,000 dp/m) 
47·50.5: Very fine to fine SAND 

(Contamination 40-70,000 dp/m) 
50.5-57: Fine to mediun SAND 

(Contamination 5·30,000 dp/m) 
57·6Z: Fine to mediun SAND 

(Contamination 500 dp/m) 
62-69: Fine to mediun SAND 

(Contamination <500 dp/m) 
69· 7S: Very fine to mediun SAND 
75-76: SILT 
76-78: SILT to coarse SAND 
78·81: Mediun to coarse SAND 
81-82: Fine to mediun SAND, 

l--····· l 

<-�----·-: 

<···-··-: 

r··-----: 
<----···-: 

-==== ........... ........................... 
.....•.........••.......... 
........

.
.
.......... •.·:.•.·.-.·.•::.•:,·

.
•.•:: ...................... .... . .... ..................... 

::... .................. . ......... ............. •.•.•: 
<·······I 

....•.....................• 

: .. ···.···················<·----·--· 1 - I<••-•••••! 

I.D. of surface casing 
(If present) 8 in casing 
0-7 ft 

1.0. of riser pipe: 
Type of riser pipe: 

Carbon steel 

Diameter of borehole: 

Type of filler: 
Not docunented 

Elevation/depth top of seal 
Type of seal: None docunented 

Depth bottom of casing: 

Cement plug, not well docunented 
Depth bottom of borehole: 

imbedded SILT Depth to bottom, Feb91 
82-82.5: SILT stringer, fine to coarse SAND 120.8 ft (122.0 ft TOC) 
82.5-85: Fine to medium SAND, some SILT 
85·88.5: Fine to coarse SAND 
88.5·93: Fine to coarse SAND, GRAVEL, silty 
93-98: Silty GRAVEL, fine to coarse SANO 
98-103: Silty, fine to very coarse SAND, GRAVEL 
103·106: Fine to mediun SAND, PEBBLES 
106-116: Very fine to fine SAND, few PEBBLES 
116·120: SILT to very fine SAND 
120·125: SILT 
125-127: Very fine to fine SAND, SILT 
127·130: SILT 

Drawing By: RKLl21118·159.ASB Date: 27Feb91 

Reference: 

Cl-51 

( 8 in 

( 6-in 

( 7-in nom 

C 126 ft 

[ 130 ft 

] 

] 

] 

] 

] 

J 

J 

J 



,. . 

Ori l ling 
Method: Cable toot 
Ori l ling 
Fluid Used: None 
Ori ller's 
Name: Baker 
Drilling 

- .• 

D0E/Rl-91-32 
Draft A 

WELL CONSTRUCTION ANO COMPLETION SUMMARY -

S�le WELL 
Method: Drive barrel NUMBER: 299-W18·163 
Additives Hanford 
Used: Not docunented Coordinates: N/S N 39 284 
WA State State 
Lie Nr: Not docunented Coordinates: N 444 389 
COll1)8ny Start 
Location: NO Card #:Not docunented 

TEMPORARY 
WELL NO: 

E/W W 76 552 

E 2,218
1
6n 

T s COll1)8ny: Not docunented -- --
Date Date Elevation 
Started: 08Feb77 Complete: 16Feb77 Grouicl surface (ft): Not docunented 

Depth to water: Not aeelicable 

I 
I 

<--------: Elevation of reference point: C 670.00 
I (top of casing) 

GENERALIZED Geologist's . ---: Height of reference point above C ND 
STRATIGRAPHY Log : ground surface 

:! - ll 

I 
� 

I Depth of surface seal C NO 
I 0-16: Backfill 

16-20: Fine-med SAND & sparse GRAVEL :ii Type of surface seal: 
20-33: Med-coarse SAND; sparse GRAVEL I I Cement grout 
33-36: Med-coarse SANO, GRAVEL 

& COBBLES i i 1.0. of surface casing C 10 in 
36-40: Med-coarse SAND-SOX GRAVEL <------: 10 in casing 0-14 ft 

(fine to coarse to cobble size) 
40-46: Med coarse SAND-30% GRAVEL 
46-49: Slighlty silty fine SAND 
49-49.5: Med coarse SAND, 30% gravel; 

small fine SAND stringer, 
(Contaminated 5,000 dp/m) <--------: 1.0. of riser pipe: C 8-in 

49.5-50: Fine SANO w/very few PEBBLES Type of riser pipe: 
(No contamination) Carbon steel 

50-53: Fine-med SANO, very few 

ft 

small PEBBLES <-·-·-··I Diameter of borehole: C 9-in nom 
53-55: Med·fine brown SANO 
55-58: Slightly silty med-fine r··-----l Type of filler: 

brown SAND Not docunented 
58-74: Med-fine brown SAND 
74-76: Med-fine brown SAND, <--------: Elevation/depth top of seal 

slightly silty Type of seal : Not docunented 
76-81: Med-fine lighter brown SAND 
81·82: Light brown med-fine SAND; 

slightly SILTY 
82-85: Silty SAND stringer 

(c�cted sand?) I Depth bottom of casing: C 130 ft I 
85·87: Med-coarse SAND; fine sand 

to silt matrix ............ ·············< • •••••••• I Cement plug, not well docunented ·-·· .. 
• •• I <••••••-! 87-92.5: Coarse SAND and GRAVEL Depth bottom of borehole: C 135 ft 

92.5-105: Coarse-med SAND and small to large GRAVEL 
105-111: Very fine-fine silty SAND 
111-115: Med-fine brown SANO 
115-120: Med-coarse SAND 
120-123.5: Silty very fine-fine SAND 
123.5-124.5: Very slightly silty fine-med SAND 
124.5-130: Silty, very fine-fine SAND; slight amount of CaC� 
130-135: Silty very fine-fine SAND; >30% CaC� stringers 
135 : Silty very fine SAND; CaC� 

GEOLOGIST'S NOTES: Strong CCL4 odor at 87, 102, 103, 105 and 112 ft 

Drawing By: RKLl2W18·163.ASB Date: 07Dec90 

Reference: 

Cl-52 

( 

l 

l 

l 

J 

l 

l 

J 

J 
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D0E/RL-91-32 
Draft A

'i> 
i 

\JELL CONSTRUCTION AHO CCJ4PLETIOH SUMMARY 
.... � .. 

Drilling . " Salll)le \JELL TEMPORARY 
Method: Cable tool Method: Drive barrel NUMBER: 299-IJ18-164 \JELL NO: ______ _ 
Drilling Additives Hanford 
Fluid Used:

-""
No

""
n
.;.:
e
,__ 

_____ Used: Not docunented Coordinates: N/S N 39 040 E/IJ IJ 76 602 
Driller's IJA State State 
Name: Baker Lie Nr: Not docunented Coordinates: N 444 145 E 2,218,623 
Drilling C0111'8ny Start 
C0111'8ny: Not docunented Location:_N""'D______ Card #:Not docunented T __ R __ s ____ _ 
Date- -- Date - Elevation 
Started: 12Jan77 C�lete: 01Feb77 Grcxrd surface (ft): Not docunented 

Depth to water: Not applicable 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0-10: Coarse SANO to SILT; 
sparse GRAVEL 

10-20: Coarse SAND 
20-27.5: Very coarse SANO with sparse 

GRAVEL; gray 
27.5-30: Very coarse to fine SAND 
30-35: Very fine-med SANO w/SILT 
35-38: Med gray SANO w/some SILT 

38-40: 
40-42: 
42-50: 

(Contamination 35.5 ft) 
Med gray-brown SANO 
Fine-med brown SANO w/some SILT 
Fine-med brown SANO w/some SILT 
and GRAVEL/COBBLE fragments 

50-53: Very fine-fine brown SANO & SILT 
53-65: Fine-med brown SANO 
65-67: Very fine-fine SANO w/some SILT 
67-68: Fine-med gray SANO 
68-70: Fine-med brown SANO 
70-72.5: Fine-med brown SANO w/some SILT 
72.5-78.5: Fine-med BRO\JN sand 
78.5-81: Fine-med brown SANO w/some SILT 
81-82: Fine to silty brown SANO 
82-84: Very silty fine brown SANO 
84-85: Silty fine brown SANO 
85-90.5: Slightly silty fine-med 

brown/gray-brown SAND 
90.5-97.5: Fine-med black/brown SAND 
97.5-100: Very fine-med silty brown SAND 
100-101.5: "Pea" GRAVEL and SANO 
101.5-102.5: SANO and "pea-size" GRAVEL 
102.5-106: SANO w/GRAVEL & small COBBLES 

!--------' 
I 

I 

.---: 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
ground surface 

I Depth of surface seal 

Type of surface seal: 

<-----: 

<-<-------: 

Cement grout 

1.0. of surface casing 
(I f present) 

10 in casing to about 30 ft 

1.0. of riser pipe: 
Type of riser pipe: 

Carbon steel 

<-------1 Diameter of borehole, 30-111 ft 

�::::::::: 
I 

I 

<---------' 

:::··············· <--------' . 
<-------' 

·I 

Type of filler: 
Not docunented 

8 in casing to 111 ft 
Elevation/depth top of seal 
Type of seal: Not docunented 

No perforations docunented: 
Depth bottom of 6 in casing 
Plugged, not well docunented 
Depth bottom of borehole: 

106-107: Med-coarse SANO & GRAVEL, ("pea-size" to 2 in) 
107-115: Coarse SANO & GRAVEL, ("pea-size" to 2 in) GEOLOGIST'S NOTES: 

C 678. 75 ft l 

C . ....;.:,:MD:_ ___ l 

[ 0-30 ft 

C 10 in 

C 8 & 6-in l 

[ 9-in nom 

C - 150 ft 

C 153 ft 

115-118: Coarse SANO, small GRAVEL (15X gravel to 1 in) 
118-120: Very fine SANO & SILT 

Extensive contamination encountered; 
35.5 ft=500 d/m; 68 ft=3,600 d/m; 

120-128: Fine-med SAND; silty-slightly silty after 122 ft 
128-139: Very fine-fine SANO & SILT; 4 in CLAY at 128 ft. 
139-143: Very fine SANO & SILT; small amounts of CaC� in sand 
143-150: Very fine SANO & SILT w/CALICHE 
150-153: Silty SANO w/sparse CALICHE & cobble-size fragments 
153-153.5: Fine-med SANO w/SILT & sparse GRAVEL to COBBLES 

Drawing By: RKL/2\J18-164.ASB Date: 03Dec90 

Reference: ____________ _ 

Cl-53 

70 ft=16-20,000 d/m; 72.5 ft=10,000 d/m; 
73-75.4 ft=1-4,000 c/m; 82 ft=10,000 d/m; 
83 ft=1,000 d/m; 84 ft=4,000 c/m; 
85 ft=5,500 d/m; 89 ft=2,500 d/m; 
90-98 ft=500-5,000 c/m; 

CCL4 odor detected: 
39 ft= smell slight; 55-57 ft=odor 
60 ft=slight odor; 68 ft=odor; 
100 ft=stron9. organic smell; 
100-101 ft=strong odor; 
104-104.5 ft=slight odor 
120-125=odor 

-, 



., 
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DOE/RL-9l-32c 
Draft A .J 

----- ....... - .,-4·- - - - ....... ..... � .... 

--... .............. -.... ___ " ___ _ .......... -..... \JELL_CONSTRUC�IO�-�ND C�LEJION �RY 

Drilling San-ple \JELL TEMPORARY 
Method: Cable tool Method: Drive barrel NUMBER: 299-V18-165 \JELL NO: ______ _ 
Drilling Additives Hanford 
Fluid Used:_N ___ o .... n'""'e ________ Used: Not docunented Coordinates: N/S N 39 180 E/V V 76 650 
Driller's VA State State 
Name: Baker Lie Nr: Not docunented Coordinates: Ii 444 285 E 2,218.575 
Drilling C� Start 
C�ny: Not docunented - Locatfon:_N_D _____ _ Card #:Not docunented T __ R __ s ____ _ 
Date Date Elevation 

Started: 18Feb77 C�lete: ...... 29M
a.;.;,a

a
:.:.
r ... 77

.._ 
__ _ Grouid surface Cft): Not docunented 

Depth to water: Not applicable 

GENERALIZED Geologist's 
STRATIGRAPHY Log 

-JI 
0-5: Not docunented � � 
5-10: Med SAND & SILT I I 
10-15: COBBLE fill a I 15·18: Coarse SAND w/sparse GRAVEL j 

I
: 

& broken COBBLES ;i · 

18· 22: Coarse SAND, gray : 
22·33: Coarse SAND, gray, sparse GRAVE 
33·36: Coarse SAND w/GRAVEL & COBBLES �-
36·39: Coarse SAND w/50X GRAVEL j & COBBLES i! 
39·45: Coarse to med SAND � 

V/50X GRAVEL & COBBLES ; 
45·47: 50·75X GRAVEL to COBBLES w/med j 

to fine SAND matrix; in places � 
appears cemented � 

47·60.5: Med·fine, brown SAND ; 
60.5·65: Silty-slightly silty, ;. 

very fine-fine SAND ; 
65·70: Coarse-med SANO I 70·71: Slightly silty, i very fine-med SAND m 
71-78: Fine-med SAND -
78·90: Med-coarse SAND 
90·94: Fine-med SANO 
94·96: SILT·fine SAND 
96·97: Fine SAND 

<--------' 

I 
I 

.---: 

Elevation ot reference point: 
(top of casing) 
Height of reference point above 
grouid surface 

::! 

Ii 

I 
j Depth of surface seal 

I Type of surface seal: 

j Cement grout 

I<···-: 

;' 

Ii 
i 

J 
I.D. of surface casing 
(If present) 10 in from 

0·20 ft 

1.0. of riser pipe: 
Type of riser pipe: 
Carbon steel 

r <·-----: 
� 
� ······! Diameter of borehole, 20·115 ft 

l<······· 1 Type of filler: 

�------: ,';:-:�:::":, 115 ,, 

c 6n.o9 ft i 

[ ND l 

C_2 ___ 0 ____ f t _____ l 

[ 10 in 

[ 6 & 8 in l 

[ 9-in nom l 

97·98: Fine-med SAND, GRAVEL j Bottom plugged, not well docl.lllented 
98·104: Med SAND & PEA GRAVEL 
104·106:Med SAND & PEA GRAVEL>COBBLES ·· ······················ Y•• 1 Depth bottom of 6 in casing 
106·106.5: Med & coarse SAND, '-------'<·······! Depth bottom of borehole: 

COBBLES & GRAVEL 
106.5·111: Med to coarse SAND, GRAVEL to COBBLES 
111·115: Med to fine SAND 

GEOLOGIST'S NOTES: 
Extensive contamination encountered: 

r 135 ft 

115·119: Med SAND 
119·123: Slighlty silty, fine SAND 
123·135: SILT 

57 ft= up to 10,000 dp/m; 58 ft= <1,000 dp/m; 
59 ft= core barrel hot; 60 ft= 3,000 dp/m; 

135 : CALICHE 

Drawing By: RKL/2�18·165.ASB Date: 100ec90 

Reference: ____________ _ 

91 ft= 40,000 dp/m, 8,000 c/m; 
93 ft= 10,000 dp/m, 30,000 c/m; 
94·97 ft= 500 dp/m, 200 c/m 
98 ft= 350 c/m: 9 ft= <500 c/m; 100 ft= ·500 c/m 
104 ft= ·soo c/m 

CCL4 odor detected at: 
52 ft= slight odor 
60.5 ft= odor 

· Cl-54 

( 

L 
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Drilling 

. 

Method: Cable tool 
Drilling 

� 

DOE/RL-91-32 
Draft A • J 

. . 

WELL CONSTRUCTION AND C04PLETION SUMMARY " . 

S�le Split ·and 
Method: Drive barrel 
Additives 

...-..... -
WELL 
NUMBER: 299•\J18·166 
Hanford' 

TEMPORARY 
\JELL NO: 

Fluid Used: None Used: Not docU11ented Coordinates: N/S N 39 108 E/\J \J 76 650 
Driller's \JA State State 
Name:. Baker Lie Nr: Not docunented . Coordinates: N 444 213 E 2 218 575 
Ori l ling· C�ny 
C�ny: Not docunented Location: NO 

- Date Date 
Started: 29Mar77 C�lete: 14Aer77 

-
Depth to water: Not applicable 

I 
GENERALIZED Geologist's 
STRATIGRAPHY Log 

- "' - � � 
0· 15: Backfill & GRAVEL == --
15-20: Coarse SANO, sparse GRAVEL �� 

�:? 
20-25: Med SANO, some fine �AND ii 25-35: Very coarse-coarse SANO 

�, 35-40.5: Very coarse SAND, GRAVEL 
& COBBLES :I !ii '" 

40.5-44.5: Med to coarse SANO, i PEBBLES, GRAVEL :l 

44.5-50: Very fine SANO to SANO i 
50-55: Fine-med SANO 

I 55-60: Not docunented 
60-62: Slightly silty, fine-med SAND I 62-65: Silty, fine-med SAND 

j 65-66: SILT, med & coarse SAND 
a 66·67: SILT layer 

67-73: Fine-med SAND, SILT � 
� 73-79: SILT, fine-coarse SANO � 

79-83: Fine SAND ;:.; 

s 

83-89: Fine & med to coarse SANO ;; � 
89·94: Fine, med SANO t 
94-98: SILT '-

98-100: SILT & fine SANO 
100-102: SILT layer 
102-103: SILT, fine SAND 
103-107: Fine, med SAND 
107-110: Pea GRAVEL & SANO, COBBLES 
110-114.5: Med SAND, small to large 

Start 
Card #:Not docU11ented T __ R __ S 
Elevation 
Grcx.nd. surface Cft): Not docU11ented 

I 
<--------1 

f 
. ---: 
: 

� 'l-' ,_,. I 

I '" 
�1 1� 

Ii�----: 
I 
:a 
<·<·•···· I 

i I "' 
::i 

I<··----: 
'" I 
i<-------' 

i �-

<·····i 

<·------: 

<·······i 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
gr� surface 

Depth of surface seal 

Type of surface seal: 
Cement grout 

I.D. of surface casing 
(If present) 10 in 0·20 ft 

1.0. of riser pipe: 
Type of riser p1pe: 

Carbon steel 

Diameter of borehole, 20-113 ft 

Type of filler: 
Cement grout 

8 in casing 0·113 ft 

Diameter of borehole, 113-137 ft 

Depth bottom of 6 in casing 
GRAVEL 

li;ti:;;;;;;;;;;;;.;;;,;;;;;;, 114.5-117: Coarse-med SANO, GRAVEL 
117-119.5: Med-very fine silty SAND <-------: Depth bottom of borehole: 
119.5-125: Fine-very fine silty SAND 
125-132: SILT GEOLOGIST'S NOTES: 
132-135: SILT, some fine SAND Contamination encountered: 
135-137: CALICHE 93 ft= 40,000 dp/m, 8,000 c/m; 

94 ft= 20,000 dp/m, 3,000 c/m; 
94.5 ft= <500 dp/m; 
99 ft= 5,000 dp/m; 
100 ft= 20,000 dp/m 
102 ft= <500 dp/m 

CCL
Z 

odor encountered: 
11 .5 ft= odor 
116 ft = odor 

Drawing By: RKLL2\J18·166.ASB Date: 10Dec90 

Reference: 

Cl-55 

C 671. 11 ft 

C NO 

C 20 ft 

C 10 in 

C 6 & 8 in 

C 9· in nom 

C 7 in nom 

( 130 ft 

( 137 ft 

l 

l 

l 

l 

l 

1 

1 

1 

1 



D0E/RL-91-32 
Draft A •. i 

•· . - ... _. -� - -- •. 

�LL CONSTRUCTION AMO ca4PLETION SlH4ARY -- ---- ·• ---

Drilling � Saq,le 
Method: Cable tool Method: Drive barrel 
Drilling Additives 
Fluid Used:�No_n __ e ________ Used: Not docunented 
Driller's WA State 
Name: Baker -· Lie Nr: Not doeunented 
Drilling Coq>any 
Coq>any: Not doeunented Loeat ton: .... NO_..._ ___ _ 
Date Date 
Started: 20Apr77 'r"I: '� C�lete:

_...
17M

"""""
a
...,
y

.._
n

.._
_· __ _ 

�Lt TEMPORARY 
NUMBER: 299-W18-167 WELL NO: ______ _ 
Hanford 
Coordinates: N/S N 39 214 E/W W 76 552 
State 
Coordinates: N 444 319 E 2 218 672 
Start 
Card #:Not doeunented T __ R __ s ____ _ 
Elevation 
Grou-d surface (ft): 665.7 Estimated 

Depth to water: Not applicable i-

◄-------- : Elevation of reference point: 
(top of casing) 

C 669 .00 ft J 

C 3 .3 ft GENERALIZE!)' Driller's 
STRATIGRAPHY Log 

0-15: Backfill, very fine SAND/GRAVEL 
15-20: Fine SAND, GRAVEL 
20-25: Silty, fine-coarse SAND, 

GRAVEL 
25-37: Med to coarse SAN� 
37·38.5: Coarse SAND, PEBBLES, COBBLES 
38.5-44: Med--very coarse SAND, GRAVEL 
44-48.5: Very fine--fine SAND 
48.5-53: Very fine SAND, slightly silty 
53-55: Very fine SAND; med SAND (moist) 
55-58: Silty, very fine SAND; fine SAND 
58-60: SILT, fine--med SAND 
60-64: Fine-med SAND 
64-67: Fine, med, coarse SAND 
67-71: Very fine--fine SAND & silty 
71-76: Fine--med SAND 
76-78: SILT, some very fine SAND, brown 
78-83: Silty, very fine--fine brown SAND 
83-90: Fine-med SAND, slightly silty--

silty 
90-92: Small GRAVEL, fine-med SAND 

some SILT 
92-97: All sizes of GRAVEL, SILT 

& coarse SAND 
97-103: Med silty SAND, PEBBLES 

& COBBLES 
103-108: Silty, very fine--fine SAND 
108-118: Fine, med & coarse SAND 
118-121: Very fine--fine silty SAND 
121-124: SILT 
124-134: Silty & very fine SAND 

(Layer of pure SILT) 
134- : CALICHE 

l 
.---: 

! 

Height of reference point above 
grou-d surface 

- I Depth of surface seal 

Type of surface seal: 
Cement 9rout 

1.0. of surface casing 
(If present) 

◄-----··-! I.D. of riser pipe: 
Type of riser p1pe: 
Carbon steel 

◄--·-·--l Diameter of borehole: 

◄-•-·-···I Type of filler: 
Not docunented 

◄•-·-··-l 8 in casing to about 124 ft 

Depth to bottom 01 Feb91 

C_N .... D ______ l 

C-:N.:.;:Dc-___ l 

C ___ 8'-·--i .... n ___ l 

C 9-in nom 

r- 1 ·--------: 
, .......................... >◄--•------: 

126.S ft (129.5 from top-of-casing) 
Cement plug, 

..... ... 

·: # t not well docunented 
.._ __ ____,◄--------: Depth bottom of borehole: C

_.:..,
13

._
4
;....;.

f
..a.
t __ l 

DRILLER'S NOTES: 
Contamination encountered: 
55 ft= 2,000 dp/m & 51,000 dp/m 

7,500-8,000 c/m 
56 ft 2 <500 dp/m 

CCL4 odor encountered 
10 ft in bae�fill 

Drawing By: RKL/2\J18·167.ASB Date: 14Mar91 

Reference: ____________ _ 

Cl-56 

( 

l. 
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DOE/RL-91-32 
Draft A 

\IELL CONSTRUCTION AHO Ct:JolPLETIOM, SUMMARY 

Drilling . S�le 
Method: Cable tool Method: Drive barrel 

\IELL TEMPORARY 
NUMBER: 299·W18·168 WELL NO: 

Drilling Additives Hanford 
-------

Fluid Used:_N
""
o .. n

""
e-- _____ Used: Not docunented Coordinates: N/S N 39 043 E/W W 76 552 

Driller's WA State State 
Name: Baker Lie Nr·: Not docunented Coordinates: N 444 148 E 2,218.673 
Drilling Company Start 
Company: Not docunented Location: _N_D ____ _ Card #:Not docunented T __ R __ s ____ _ 
Date Date Elevation 

Started: 29May77 COll'plete:
....:.;
16

::.:
J
.::
un

:......
77 ____ _ Gr� surface (ft): Not docunented 

Depth to water: Not applicable 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0·5: Not docunented 
5·10: Med-fine SAND, sparse GRAVEL 
10·12: Coarse SAND, GRAVEL/COBBLE 

backfill 
12·16: 30X coarse, 30X med, 30X fine 

SAND 
16·22: Very coarse-med SAND 
22·41: Med--very coarse SAND, PEBBLES 

& COBBLES 
41·45: Silty, PEBBLES & COBBLES 
45-48.5: Slight amount of SILT, 

very fine-fine SAND 
48.5-49: Med--coarse SAND at top, 

SILT & very fine SAND bottom 
49-51: Very fine SAND & SILT 
51·53: SILT•very fine SAND 
53-55: Very fine-fine SAND 
55-59: Fine-med SAND 
59·60: Very fine-fine SANO 
60-63: Very fine-med SAND 

I <·•····-·I 
I 

.---1 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
ground surface 

I Depth of surface seal 

<--------: 

Type of surface seal: 
Cement 9rout 

I.D. of surface casing 
Cl f present) 

1.0. of riser pipe: 
Type of riser pipe: 
Carbon steel 

<·--····I Diameter of borehole: 

r··-----: Type of filler: 
Not docunented 

63-70: Very fine-fine SANO 
70-74; Fine-med SAND 
74-75: Silty, very fine SAND, w/mica 
75-80: Very fine-med SAND 
80·85: Fine-med SAND 

85-89: Med--coarse SAND 
89-93: Fine-med SAND, some coarse 
93-95: SILT•very fine SAND 
95-97.5: Med--fine SAND 
97.5-101.5: Med--fine SAND l t ..... , :::·::·::::·:::::::::::.::·::TT--- -- • -- - ! 

<·-····-I 

8 in casing to ·127 ft 
Cement plug 
not well docunented 
Depth bottom of borehole: 

101.5-104: Med-fine silty SAND w/small--med GRAVEL 
104-105: Med--very fine silty SANO 
105-111.5: Med--coarse SAND 
111.5-114: Fine-med SAND 
114-117: Med--coarse SAND 
117-119: Very fine-fine SAND w/SILT 
119-122: Fine-med SAND, traces of coarse SAND 
122-131 : SILT 

Drawing By: RKL/2W18·168.ASB Date: 10Dec90 

Reference: ____________ _ 

DRILLER'S NOTES: 
Contamination encountered: 
48.5·49 ft= >40,000 dp/m; 
51 ft= <500-dp/m 
55 ft= 18,000 dp/m 
56 ft= 12,000 dp/m 
58 ft= >40,000 dp/m 
59 ft 230,000 dp/m 
60 & 61 ft= 5,000 dp/m 
62 ft= 20,000 dp/m 
63 ft= 10,000 dp/m 
65 ft= >500 dp/m 

CCL4 odor encountered 

10 and 12 ft= odor 

Cl-57 

C 669.00 ft l 

C...;N.a.::D ___ __ l 

C ND l 

C ND l 

C 8· in l 

[ 9· in nom ] 

C 131 ft l 



D0E/RL-91-32 
Draft A 

\ELL' CONSTRUCTION AND CCM>LETION·SUMMARY 

Ori ll ing S�le . 
Method: Cable tool .Method: Drive barrel 
Drilling Additives 
Fluid Used: ____ No ___ n ___ e ________ Used: Not doct.111ented 
Driller's WA State 
Name: Baker Lie Nr: Not doct.111ented 
Ori ll ing COll1)8ny 
COll1)8ny: Not doct.111ented Location:_N_D ______ _ 
Date Date 
Started: 16Jun77 C�lete:_0

:.:
5
:.:
S
:.::
!P

.i::.:..
77

.__ __ _ 

Depth to water: Not applicable I 

\ELL TEMPORARY 
NUMBER: 299•ij18·169 WELL NO: 
Hanford 

--------

Coordinates: N/S N 39 073 E/W W 76 552 
State 
Coordinates: N 444 178 E 2.218.673 
Start 
Card #: Not docunented T __ R __ s ____ _ 
Elevation 
Grou'ld surface Cft): Not docunented 

<········I Elevation of reference point: 
(top of casing) 

C 669.00 ft J 

GENERALIZED Driller's 
STRATIGRAPHY Log 

.---: Height of reference point above 
grou'ld surface 

1 -- I Depth of surface seal 
0·10: Backfill, no s�le 
10·12.5: Coarse SAND, COBBLES 
12.5·23: Med-coarse SAND, COBBLES 
23·28: Med--fine SAND 
28·36: Fine--med SAND 
36·37.5: Med, fine--coarse SAND, PEBBLES 
37.5·39: Silty, med--coarse SAND, 

PEBBLES & COBBLES 
39·43.5: Very coarse, grey SAND, 

SILT, PEBBLES & COBBLES 
43.5-47: Silty, grey, coarse SANO-

PEBBLES & COBBLES 
47·48: Very fine-med SAND & COBBLES 
48·49: Very fine-fine SAND w/med SAND 

matrix, traces of SILT 
49·53.5: Very fine-med SAND, PEBBLES 

& SILT 
53.5·58: Very fine-coarse SAND, 

SILT stringers 
58-66: Very fine-very coarse SAND 
66·71: SILT, fine-coarse SAND, PEBBLES 
71-n: Fine-very coarse SAND, some 

SILT & a few PEBBLES 
n-73.5: Fine-coarse SAND 
73.5-78: SILT, fine--med SAND 
78·82: Fine-med SAND, trace coarse SAND 
82·83: Fine-very coarse SAND, 

few COBBLES 
83-86: Fine-med SAND, trace of coarse 

SAND & PEBBLES in stringers 
86·88: Very fine-fine SAND 
88·90: Fine-coarse SAND 
90·91: Fine-coarse SAND w/SILT stringers 

········I 

<·······I 

<········i 

r·····: 
........................... < I 

:��, <······· i 

91·93: Fine-coarse SAND w/trace of SILT, GRAVEL 
93·97: Med--very coarse SAND w/COBBLES, highly COll1)8Cted 
97·99: Med--very coarse SA.ND w/SILT; PEBBLES and some COBBLES 
99·103: Med--very coarse $AND -.1

1pea11 GRAVEL; few COBBLES 
103·104: Very fine SAND; some coarse SAND & few PEBBLES 
104·108: Fine-coarse SAND 
108·110: Med SAND 
110·113: Very fine-coarse SAND w/some very coarse SAND 
113·117: Fine-very coarse SAND w/SILT stringers 
117·120: Silty very fine-SAND 
120·122.5: SILT-.very fine SANO 
122.5·132: SILT 

Drawing By: RKL/2W18·169.ASB Date: 10Dec90 

Reference: ____________ _ 

Cl-58 

Type of surface seal: 
Cement grout 

1.0. of surface casing 
(If present) 

I .D. of riser pipe: 
Type of riser p1pe: 
Carbon steel 

Diameter of borehole: 

Type of filler: 
Not docunented 

• in casing to "128 ft 

Cement plug 
not well docunented 
Depth bottom of borehole: 

DRILLER'S NOTES: 
Contamination encountered: 
34.5 ft= 5,000 dp/m 
36 ft= 1,000 dp/m, 500 c/m 
37.5 ft= 15,000 dp/m, 2,000 c/m 
38 ft= 15,000 dp/m, 900 c/m 
39 ft= 600 dp/m 
40 ft= <500 dp/m 
43.5 ft= 600 dp/m 
45 ft= 500 dp/m 
47 ft= <500 dp/m 

CCl4 odor encountered 
93 ft= odor 
113·115 ft= odor 

C __ N_D ______ l 

C_N_D ______ l 

C_N_O ____ J 

C 8·in ] 

[ 9-in nom ] 

C_1""'3'-=2_f
:..:
t
:....-

_l 

( 

l 



( \ 

D0E/RL-91-32 
Draft A 

-·--- ... -· -· -
------ •. -· ., - ·well CONSTRUCTION AHD cc»4PLETION SUMMARY 

-

-Drilling 
- . . -- ............ � 

Method: Cable tool 
Drilling 
Fluid Used: None 
Driller's 
Name: Balcer 
Drilling-

Not docunented 

.. 
s-.,le Dual wall CB & WELL 
Method: Drive barrel NUMBER: 299-',118-170 
Addftives Hanford 
Used: Not docunented Coordinates: N/S N 39 154 
IJA State State 
Lie Nr: Not docunented Coordinates: N 444 259 
C�ny Start 
Location: ND Card #:Not docunented 

- - .. 

TEMPORARY 
'JELL NO: 

E/',I 

E 

T R 

'J 76 602 

2,218,623 

s C�ny: 
-- --

Date- Date- - Elevation -· 
Started: -135�77 C�lete: 21S�77 Grou:id surface (ft): Not docunented 

Depth to water: Not aeelicable 

I 
I r-------1 Elevation of reference point: C 672.32 

(top of casing) 
GENERALIZED Dril ler•s . 

--- l Height of reference point above C ND 
STRATI GRAP HY Log : ground surface 

V 

at 11_- I Depth of surface seal C ND -... 
I 

0-14: Not docunented ij If 
:$ 14-17.5: Medo-very coarse SAND � Type of surface seal : ::l .. 

17.5-20: Not docunented � Cement grout 
20-22: Coarse bronze colored SAND j II 22·23: Medo-coarse SAND � Ii I.D. of surface casing C NO � 

11 23-24: Medo-coarse SAND. few PEBBLES 
. 

(If present) 
24-25: Coarse SAND I I 25-26: Fine--coarse SAND 

I 26-28.5: Coarse SAND � 
28.5-30.5: Medo-coarse SANO � . 

/j 
(Hit hard object, � i 
may be metal ) <--------: 1.0. of riser pipe: C 6-in 

Type of riser pipe: 
DRILLER'S NOTES; Carbon steel 
Contamination encountered: 

ft 

20 ft = 30,000 dp/m, 2,000 c/m <-------: Diameter of borehole: C 7-in nom 
22 ft = 3,500 dp/m, 1,000 c/m 
23 ft = 12,000 dp/m, 1,500 c/m 
24 ft = 11,000 dp/m, 1, 100 c/m 
24.5 ft = 28,000 dp/m 
25 ft = 70,000 dp/m, 4,000 c/m 
26 ft = 11,000 dp/m, 2,000 c/m 
27 ft = 70,000 dp/m 
28.5 ft = 30,000 dp/m, 2,200 c/m 
30 ft = 20,000 dp/m, 2,000 c/m 
30.5 ft = 20,000 dp/m, 2,000 c/m 

Drawing By: RKLl21J18•170.ASB 

Reference: 

Date: 

<--------: 

<·······: 

..........................• '<•····--··: 
......................... iii: 
:•::-:-:-:-:•:•:-:•:•:•:•:•::-:•!•:•:-:-::.-a. 
..........................• 

········· ···············• 
.. ····················· 

--�----

<-------: 

10Dec90 

Cl-59 

Type of filler: 
Not docunented 

6 in casing to ·25 ft 

Cement plug in bottom 
depth not docunented 

Depth bottom of borehole: C 30 ft 

l 

l 

l 

l 

l 

l 

l 



• • • 
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D0E/RL-91-32 
Draft A 

\JELL CONSTRUCTION AND ca4PLETION st.lMMARY 

Drilling S�le \JELL TEMPORARY 
Method: Cable tool Method: Drive barrel NUMBER: 299-W18-171 WELL NO: ______ _ 
Drilling Additives Hanford 
Fluid Used:

-=
No

"-'
n_e _______ Used: Not doeunented Coordinates: N/S N 39 010 E/W W 76 604 

Driller's WA State State 
Name: Baker Lie Nr: Not doeunented Coordinates: N 444 115 E 2,218.621 
Drilling C�ny Start 
Coq,any: Not doeunented Loeation:_N;.;.::D _____ _ 
Date Date 

Card #:Not doeunented T __ R __ s 
Elevation 

-----

Started: 26Jul 77 Complete:_09
"-'-'-

A
;.;::
ug

...._
77 _____ _ Groc.nd surface Cft): 675.2 ft estimated 

Depth to water: Not applicable 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0-25: Med-very coarse SAND, 
PEBBLES (Fill) 

25-27.5: Med-coarse SAND 
27.5-37.5: Med SAND 
37.5-43: Coarse--very coarse SAND, 

w/PEBBLES & COBBLES 
43-47: Fine--very coarse SAND, 

w/PEBBLES & COBBLES 
47-48: Fine--very coarse SAND & GRAVEL 
48-49: Med SAND 
49-51: Fine--very coarse SAND & GRAVEL 
51-53: Med SAND 
53-58: Very fine--fine SAND 
58-62: Fine-med--coarse SAND 
62-65: Med SAND (Dry) 
65-67: Very fine--fine SAND 
67-69: Silty very fine SAND 
69-n.5: Fine--tned SAND 
n.5-75: Fine--coarse--very coarse SAND 
75-87: Very fine--tned SAND 
87-88: Silty--very fine--fine--tned SAND 
88-91: Med SANO 
91-93: Med--coarse SAND 
93-95: Fine--coarse SAND 
95-98: Very fine--coarse SAND 
98-99: Fine--eoarse SAND w/SILT 

I 
<--------: 

---1 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
groc.nd surface 

Depth of surface seal 

Type of surface seal: 
Cement grout 

I.D. of surface casing 
(If present) 

<·······-I I.D. of riser pipe: 
Type of riser pipe: 
Carbon steel 

<·-·····I Diameter of borehole: 

<········I Type of filler: 
Not docunented 

Depth to bottom, Jan91 
128.2 ft (131.2 ft TOC) 

Cement plug in bottom, 
not well docunented 

stringers, few PEBBLES, COBBLES 
99-102: Med--very coarse SAND, 

w/PEBBLES, COBBLES 
102-103.5: Fine--very coarse SAND, 

PEBBLES 

·_-_-_-_-_-_- ,, __ I 

._ ____ ·....,<-------! 
Depth bottom of casing 
Depth bottom of borehole: 

103.5-105: Coarse--very coarse SAND & pea GRAVEL, few COBBLES 
105-107: Very fine--very coarse SAND w/PEBBLES & COBBLES 
107·119: Med--v�ry coarse SAND, PEBBLES & COBBLES 
119-121: Coarse--very coarse SAND, PEBBLES SOX 
121·125: Fine-med--very coarse SAND, pea GRAVEL 
125·125.5: Very fine--tned SAND, few PEBBLES 
125.5-127: Very fine SAND�SILT 
127·132: SILT 
132-136: SILT, some cac0:3 

Drawing By: RKL/2W18·171.ASB Date: 19Feb91 

Reference: ____________ _ 

DRILLER'S NOTES: 

Cl-60 

Contamination encountered: 
87 ft 2 20,000 dp/m 
87.5 ft= 20,000 dp/m 

[ 677.65 ft 

[ 2. 5 ft 

[ ND 

[ ND 

( 8-in 

C 9-in nom 

[ 136 ft 

( 



) 

,. ' 
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D0E/RL-91-32 
Draft A 

WELL CONSTRUCTION AND CQ4PLETION- SUMMARY 

Oril ling Sall'Ple WELL TEMPORARY 
Method: Cable tool Method: Drive barrel NUMBER: 299-W18-172 WELL NO: ______ _ 
Drilling Additives Hanford 
Fluid Used: . ...:.:N

.::a
on

:.:.
e
=--

----- Used: Not docunented Coordinates: N/S N 39 435 E/W � 76 595 
Driller's WA State State 
Name: Roberts/Baker Lie Nr: Not docunented Coordinates: N 444 540 E 2,218,629 
Drilling C�ny Start 
C�ny: Bach Location:_N�D

::.... 
___ _ 

Date Date 
Card #:Not docunented T __ R __ S 
Elevation 

------

Started: 12Aug77 COCTplete:_2
,..
5 ... A

..,.
ug

.._
77 ....... ___ _ Groc.r«d surface (ft): Not docunented 

Depth to water: Not apolicable 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0-9: Not docunented_ 
9-15: Very fine SAND, GRAVEL 
15-28: Med--very coarse SAND, PEBBLES 
28-33: Med--coarse SANO 
33-35: Coarse--very coarse SAND, 

35-40: 
40-43: 
43-46: 

few PEBBLES 
Med--very coarse SAND, GRAVEL 
Very fine--fine SAND, 40X GRAVEL 
Coarse--very coarse SANO, 
GRAVEL & COBBLES 

46·47: Very fine--very coarse SAND 
25X GRAVEL 

47-50: Med SAND, & SOX GRAVEL 
50-50.5: Very coarse SAND & PEBBLES 

I <--------1 

···I 

<-------- 1 
. I 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
ground surface 

Depth of surface seal 

Type of surface seal: 
Cement qrout 

I.O. of surface casing 
(If present) 

I.D. of riser pipe: 
Type of riser pipe: 

Carbon steel 
50.5-54: Silty very fine SAND 
54-60: Fine--med SANO <------·I Diameter of borehole: 
60-63: Fine-med SAND w/SILT stringers 
63-64: Fine-med,trace coarse SAND 

w/COBBLES 
64·67: Med--coarse SAND w/SILT stringers 

& COBBLES 
67-69: Med SAND 
69-69.5: Med--coarse SAND w/PEBBLES 
69.5-73: Fine-med SANO 
73-75.5: Silty, very fine--fine SANO 
75.5-81.5: Fine--med--coarse SAND 
81.5-83: Silty, very fine--coarse SAND 

w/sparse PEBBLES 

<--------1 

83-83.5: Very fine--very coarse SAND •-- 1 

w/PEBBLES '-------<-------! 
83.5-84: SILT-very fine SANO w/SOX PEBBLES 
84-85: SILT, very fine--very coarse SAND, 40X PEBBLES 

Type of filler: 
Not docunented 

Cement plug 
not well docunented 
Depth bottom of casing 
Depth bottom of borehole: 

85-88: Coarse--very coarse SANO w/40X PEBBLES 
88-92: Fine--very coarse SAND w/fewer PEBBLES 
92·93: Med--coarse SANO & GRAVEL 

DRILLER'S NOTES: 

93-94: Med--very coarse SAND, pea-size GRAVEL, PEBBLES 
94·98: Coarse--very coarse SANO, SOX PEBBLES & COBBLES 
98-100: Coarse--very coarse SAND & PEBBLES, some brown sand 
100·108: Very fine-very coarse SAND w/PEBBLES & COBBLES 
108-112: Silty, very fine-coarse SAND w/PEBBLES & COBBLES 
112-114: Med--very coarse SAND w/PEBBLES & COBBLES 
114-116: Med SANO 
116-121: Med--coarse SAND W/Some PEBBLES 
121-125: SILT & very fine SAND 
125·127: SILT 
127·129: Silty very fine SAND 
129·134: SILT, flakes of CALICHE � 134 ft 

Drawing By: RKL/2�18-172.ASB Date: 11Dec90 

Reference: _____________ _ 

CI-61 

84 ft :: wet sa�le, rru:kly, smells 
like sewage 

92 ft :: wet Sall'Ple, sew'age smell 
93 ft :: no odor 

C 678.07 ft 

[ ND 

C 0-20 ft 

[ ND 

[ 8-in 

C 9-in nom 

C 134 ft 



D0E/RL-91-32 
Draft A 

WELL CONSTRUCTION ANO CCJ4PlETION Sltl4ARY 

Ori l ling S�le .� WELL TEMPORARY 
Method: Cable tool Method: Drive barrel NUMBER: 299-W18-173 WELL NO: ______ _ 
Ori l ling Additives Hanford 
Fluid Used:_N_on_e ______ Used: Not doeunented Coordinates: N/S N 39 307 E/W W 76 574 
Driller's WA State State 
Name: Baker Lie Nr: Not docunentect Coordinates: N 444 412 E 2 218 650 
Ori l ling Conl)8ny Start 
Conl)8ny: Not docunented Location:_N ... D ______ _ Card #:Not docunented T __ R __ s ____ _ 
Date Date Elevation 
Started: 120ct77 Coq,lete:_2=-4

"-'
0c=t

.:..
77 ____ _ GrOU'd suc,face (ft): Not docunented 

Depth to water: Not applicable 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0-15: Not docunented j 15-16.5: Med-coarse SAND 
16.5-18: Med SANO I 
18-30: Med-very coarse SANO 

' 30-31.5: Fine-+coarse SAND � 
31.5-33: Med-coarse SAND J 33-34.5: Med-very coarse SAND, GRAVEL J 34.5-36: Med-very coarse SAND, GRAVEL � 

36-39: Fi����;�se SAND, GRAVEL, COBBLEJ 
39-40: Med-coarse SAND, GRAVEL, COBBLES i 
40-43: Med-very coarse SAND, GRAVEL 
43-45: Fine-+coarse SAND, GRAVEL 
45-47: Very fine-+fine SAND, 

SILT stringers 
47-48: Fine-+med SAND 
48-51: Very fine--fine SAND 

DRILLER'S NOTES: 
Contamination encountered: 
15 ft= 40,000 dp/m 
16.5 ft= 4,000 dp/m 
18 ft= <500 dp/m 
24 ft= 20,000 dp/m 
30 ft= 20,000 dp/m 
31 ft= 90,000 dp/m 
31.5 ft= 35,000 dp/m 
33 ft= 35,000 dp/m 
34.5 ft= 35,000 dp/m 
36 ft= 20,000 dp/m 
37 ft= 30,000 dp/m 
39 ft= 500 to 1,000 dp/m 
40 ft= 20,000 dp/m 
41 ft= 500 dp/m 
42 ft= 2,000 dp/m 
43 and 45 ft= <500 dp/m 
46 ft= 20,000 dp/m 
47 ft= 5,200 dp/m 
48 ft= <500 dp/m 

<--------: 
I 

.---: 

:! 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
ground surface 

·- l Depth of surface seal 

Type of surface seal: 

Ii 

I� 

Cement grout 

I.D. of surface casing 
(If present) 

1; <·-------1 I.D. of riser pipe: 
Type of riser pipe: 
Carbon steel 

<-------1 Diameter of borehole: 

<·-------1 Type of filler: 

1<--------1 

r-l 
I 

:······�············J1 
I 

<-------: 

Not docunented 

8 in casing to -47 ft 

Cement plug 
not well docl.fflented 

Depth bottom of borehole: 

Drawing By: RKL/2Y18-173.ASB Date: 11Dec90 

Reference: ____________ _ 

Cl-62 

C 673.31 ft l 

[_N;,;;Da..- ___ ] 

[ ND ] 

[ ND l 

C 8- in J 

C 9- in nom J 

[ 51 ft 

( 



Drilling 
Method: Cable tool 
Drilling 
Fluid Used: None 
Driller's 
Name: Baker 
Drilling 
C�ny: Not docunented 
Date 
Started: 060ctn 

D0E/RL-91-32 
Draft A 

WELL CONSTRUCTION: ANO CQIIPLETION SUMMARY 

S�le . WELL � 

Method: Hard tool tnom2 NUMBER: 299·W18·174 
Additives Hanford 
Used: Not docunented Coordinates: N/S N 39 296 
WA State State 
Lie Nr: Not docunented Coordinates: N 444 401 
C�ny Start 
Location: NO Card #:Not docunented 

Date Elevation 

TEMPORARY 
WELL NO: 

E/W W 76 565 

E 2 218 659 

T R s -- --

C�lete: 11octn Groc.rd surfac1t (ft) : Not docunented 

Depth to water: Not a1212licable I 

I 
<········: Elevation of reference point: r 673.21 
I (top of casing) 

GENERALIZED Ori ller•s. . ---: Height of reference point above C NO 
STRATIGRAPHY Log : ground surface 

,,. I Depth of surface seal r 0-19 ft ,---..: - I � 
::s 0·14.5: Not docunented 

I I 14.5-35: Hed--coarse SANO, few PEBBLES Type of surface seal : 
35-40: Fine--med-coarse SANO, I Cement grout 

GRAVEL, COBBLES i 

ft ] 

J 

J 

I 40·41: Hed--coarse SANO, large COBBLES :c 1.0. of surface casing C10 in 12!:Jl ledl 
� 

I 
41·43: Fine--med SANO, GRAVEL 
43-44: Fine-coarse SAND, GRAVEL 
44-46.5: Med--coarse SANO, GRAVEL 
46.5-47: Very fine--fine SAND, GRAVEL 
47·51: Very fine--fine SAND 

DRILLER'S NOTES: 
Contamination encountered: 
14.5 ft= 40,000 dp/m 
15 ft = 10,000 dp/m 
16.5 ft = 501r1,000 dp/m 
19 ft = 5,000 dp/m 
20 ft = 500 dp/m 
35 ft = 10,00!r20,000 dp/m 
36 ft = 10,000 dp/m 
37 ft = 500 dp/m 
38 ft = 2,000 dp/m 
39 ft :: 500 dp/m 
39.5 ft= 1,000 dp/m 
40 & 41 ft = <500 dp/m 
42 ft = 2,000 dp/m 
43 ft :: 500 dp/m 
45 ft = 20,000 dp/m 
46 & 46.5 ft = 15,000 dp/m 
46.75 ft = 20,000 dp/m 
47 ft = <500 dp/m 
48 ft :: 2,000 dp/m 
48.5 ft = barely 500 dp/m 
49 & 51 ft = <500 dp/m 

Drawing By: RKLl2W18·174.ASB 

Reference: 

; 
j 
j 
� 
·-:•:• 

I 

Date: 

i 
i+ 

<········: 

<·······I 

<········I 

7·······: 
· .... .................... ,7- .... -: 
................. ·······" 

.................. ·---� 
-.-.:. 

<·······I 

11Dec90 

Cl-63 

(If preser:t) 
Pulling of 10 in casing 
and grouting docunented 

I.D. of riser pipe: ( 8-in ] 

Type of riser pipe: 
Carbon steel 

Diameter of borehole: ( 9· in nom ] 

Type of filler: 
Not docunented 

8 in casing to ·47 ft 

Cement plug, 
not well documented 

Depth bottom of borehole: r 51 ft ] 



,r f 

Drilling ' 

Method: Cabl! tool 
Drilling 
Fluid' Used: None 
Driller's 
Name: Balcer 
Drilling 

Not docunented 

D0E/RL-91-32 
Draft A 

WELL CONSTRUCTION' AND CCJIPLETION SUMMARY 

Sample Dual wall CB & WELL 
Method: Drive barrel NUMBER: 299-W18·175 
Additives Hanford 
Used: Not docunented Coordinates: N/S N 39 117 
WA State State 
Lie Nr: Not docunented Coordinates: N 444 222 
C�ny Start 
Location: ND Card ·#:Not docunented 

TEMPORARY 
WELL NO: 

E/W W 76 600 

E 2,218,625 

T R s C�ny: -- --
Date Date Elevation 
Started: 280ct77 C�lete: 07'0ec77 GrOUld surface (ft): Not docunented 

Depth to water: Not aeelicable 

I 
!--------' Elevation of reference point: C 670.00 ft 
I . 

I 

(top of casing) 
GENERALIZED Driller's . ---' Height of reference point above C ND I 

STRATIGRAPHY Log : ground surface 

t-
I Depth of surface seal C 0· 7 ft -
I 

0-26: Not docunented, sampled � 

I by dual wall core barrel ;;i Type of surface seal: {ii 
26-33.5: Coarse--very coarse SAND j Cement grout 
35.5-40: Hed-+coarse SAND, GRAVEL, � 

] 

] 

] 

COBBLES I I.D. of surface casing [10 in !2!:!l led] 
40-41: Sample lost "' CI f present) 
41-43.5: Silty-fine--coarse SAND, GRAVEL� 
43.5-48: Hed-+very coarse SAND, GRAVEL 
48·49: Fine--med SAND 
49-50: Sample lost 
50-53: Fine--med SAND 
53-58: Very fine--fine SAND <--------: 1.0. of riser pipe: C 6·in l 

58-59: Very fine SAND Type of riser pipe: 
59-60: Silty fine SAND Carbon steel 
60-63: Fine--med SAND 
63-69.5: Very fine--med SAND <··-----: Diameter of borehole: C 7-in nom J 

69.5-71: SILT & very fine SAND 
71-77: Very fine to med SAND r·····I Type of filler: 
77-78: Silty, very fine--fine SANO Not docunented 
78-79: SILT & very fine SAND 
79-84.5: Very fine--med SANO 
84.5-87: Med SANO, few PEBBLES r--·····I 6 in casing to 121 ft 
87-89: Medo-coarse SAND 
89-95: Fine-med SANO 
95-96.5: SILT & very fine SANO 
96.6-98: SILT =� ........................ r-·-------: Cement plug, 
98-105: F i ne-med SANO ········•··········•·••···• Not well docunented 
105-109: Very fine--fine SAND 

:-:-:-:c-:-:-:-:c-z-:-:-:-:-:-:-:--1.«-,.7 
:::::::::::::::::::::::::; 

109-112: Fine-med SAND ·························-

112-115: SILT stringer & very fine SANO <-------: Depth bottom of borehole: C 130 ft J 

115-118: Very fine--fine SAND 
118-120: Silty very fine SAND DRILLER'S NOTES: 
120-126: SILT & very fine SANO Contamination encountered: 
126-130: SILT Dual-wall GM readings 30 ft= 20,000 dp/m 51.5 ft= 51,000 dp/m 

13.5 ft = 300 c/m 32 ft= 20,000 dp/m 53 ft = 40,000 dp/m 
14 ft= 3,000 c/m 33.5 ft= 12,500 dp/m 55.5 ft= 24,000 dp/m 
14.5 ft = 1,500 c/m 35.5 ft= 12,500 dp/m 58 ft = 8,000 dp/m 
15 ft= 600-700 c/m 37.5 ft= 1,000 dp/m 59 ft= 3,000 dp/m 

Samples 38.5 ft= 10,000 dp/m 60 ft= 500 dp/m 
26 ft= 15,000 dp/m 41 ft= 2,000 dp/m 61 ft= <500 dp/m 
28.5 ft= 30,000 dp/m 41.5 ft= 10,000 dp/m 77 ft= 2,500 dp/m 

43.S ft·= 20,000 dp/m 78 ft= 5,000 dp/m 
46. ft= 40,000 dp/m 79 ft= <500 dp/m 

Drawing By: RKL£2W18·175.ASB Date: 11Dec90 48 ft" 20,000 dp/m 93 ft= 10,000 dp/m 
49 ft" 30,000 dp/m 95 ft= 70,000 dp/m 

Reference: SO ft a 27,000 dp/m 96 ft= 10-20,000 dp/m 
98-100 ft= 500 dp/m 

Cl-64 

-----------

( 



... 

,-

,. 

D0E/Rl-91-32 
Draft A 

\JELL CONSTRUCTION AND Cc»4PLETION··SUHMARY 

Drilling S8111)le \JELL TEMPORARY 
Method: Cable tool Method: Hard tool (norn) NUMBER: 699·38·70 WELL NO: _____ _ 
Dritling Additives Hanford 
Fluid Used:

-"'
IJa

=-
t
;:..;;
e
,.._
r _____ Used: Bentonite Coordinates:. N/S N 38 142 E/\.1 IJ 70 226 

Driller's IJA State State 
Name: Swain Lie Nr: Not docunented Coordinates: N 443 264 E 2,225.001 
Drilling Corrpany Start 
C�ny: Not docunented Location:�N

""'
D
'--

----
Date Date 

Card #:Not docunented T __ R __ s 
Elevation 

-----

st art ed: 17'May57 COfll) l ete: ___ 14
""
J�un

""'
5
""'
7
'---

--- Ground surface (ft): Not docunented 

Depth to water: 270 ft Jun87 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0·5: SAND 
5·15: Small GRAVEL 
15·25: Sandy SILT-GRAVEL 
25·30: SILT, coarse SAND 
30·45: Sandy SILT 
45·55: SAND·SILT·GRAVEL 
55·70: SAND·SILT 
70·72: SANQ·small GRAVEL 
72·80: SAND-coarse and clean 
80·120: SAND·SILT 
120�130: SAND·SILT (harder packed) 
130·190: SAND·SILT 

-

190·200: SAND·SILT·small GRAVEL (water) 
200·205: SAND-SILT-small GRAVEL 
205·220: SAND·SILT 
220·230 SAND·SILT, soft, more CLAY 

than SAND 
230·245: Small GRAVEL-CLAY 
245·250: CLAY 
250·260: CLAY-GRAVEL 
260·265: SAND·SILT·GRAVEL 
265·310: SAND-GRAVEL, mostly clean 
310·315: SAND-GRAVEL, a little SILT 
315·320: SAND·SILT·GRAVEL·CLAY 
320·335: SAND, SILT and GRAVEL 
335·345: SAND-GRAVEL 
345·350: Clean coarse SAND 
350·360: Fine clean SAND 
360·365: SAND 
365·369: SAND·small GRAVEL 
369·375: SAND·hardpacked 
375·380: SAND·softer, very fine 
380·390: SAND·SILT, very fine 
390·395: SAND·GRAVEL 
395·400: SAND 
400·413: Fine SAND and SILT 

(caving) 
REMEDIATIONS: 

Jun 64, Crowe 
Installed plastic piezometer tubes 
Jul75, M. Bultena, cleaned well 
Jul77, Bigham. set cement plug 

300·310 ft 

. 

. . 

I <········I 

I ..... : 
Elevation of reference point: 
(top of casing) 
Height of reference point above 
ground surface 

I Depth of surface seal 

Type of surface seal: 

r-·····i 

<········I 

None docunented 

1.0. of surface casing 
(If present) 

DRILLER'S NOTE: Casing may be 
parted at joint 50 ft from top 

1.0. of riser pipe: 
Type of riser pipe: 
Carbon steel 

<·······l Diameter of borehole: 

r··--·--: 
r····---: 

•<• ••••••• : 

Type of filler: 
Not docunented 

Elevation/depth top of seal 
Type of seal: Not docunented 

Depth top of perforations: 
255·320 ft. 3 cuts/ft 
320·380 ft. 2 cuts/2 ft 

.:--.•.... •.· .. -.·_=.,.· __ "'"_· ,.(�ii : : : : : : : : :: :n ff 

.. 

Cement plug, · 300·310 ft 

Depth bottom of perforations: 

Depth bottom of casing: 
• · • •  

. . . . .  

. . . . 

· · · · · · · ·  

'------'<•-·······I Depth bottom of borehole: 

Drawing By: RKL/6#38#70.ASB Date: 28Jan91 

Reference: ____________ _ 

Cl-65 

C 710.67 ft l 

C.�NDa..__ ___ ] 

C.�NDa..__ ___ ] 

[�N�D ___ l 
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.......;:
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:...
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..;..._ 
__ l 

C 9·in nom 

C 255 ft 

C 380 ft 

C 388 ft 

C 413 ft 
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00E/Rl-91-32 
Draft A 

lt'ELL CONSTRUCTION AHO CCl4PLETION SlMMARY 

Drilling S�le 
Method: Cable tool Method: Hard tool (nan) 
Drilling Additives 
Fluid Used:

....;.;;
\Ja

"'"
t
,_
e
:..
r _____ Used: Aguagel 

Driller's \JA State 
Name: Runley Lie Nr: Not docunented 
Drilling COl1l)any 
COl1l)any: Not docunented Location:_N-0.__ ___ _ 
Date Date 
Started: 14Aug48 C�lete:_0_7S

"""""
ep48

.._
..__ __ _ 

lt'ELL TEMPORARY 
NUMBER: 699-39·7'9 \JELL NO: _____ _ 
Hanford 
Coordinates: N/S N 39 198 E/IJ \J 78 751 
State 
Coordinates: N 444 298 E 2 216 474 
Start 
Card #:Not docunented T __ R __ s ____ _ 
Elevation 
Grou-d surface (ft): Not docunented 

Depth to water: 265 ft Sep48 
204 ft Sep56 

I <•···--·-I Elevation of reference point: 
(top of casing) 

C 673.58 ft 

[ NO GENERALIZED Driller's 
STRATIGRAPHY Log 

0-25: Fine SANO 
25-27: Basalt GRAVEL and SANO 
27-30: BASALT and some GRAVEL 
30-35: BASALT and GRAVEL 
35-45: BASALT, GRAVEL and ROCKS 
45-53: Black SANO and GRAVEL 
53•60: Basalt GRAVEL and SAND 
60-70: Basalt GRAVEL, SANO and some ROCK 
70-78: Fine black SANO 
78-87: Black SANO and ROCKS and BASALT 
87-92: CLAY and fine SANO 
92·110: SILT and SANO 
110-125: Coarse SANO and SILT 
125-140: SILT and fine SANO 
140-141: SILT, fine SAND and some CLAY 
141-149: CALICHE cemented zone 
149·158: Fine SANO, SILT and CLAY 
158·162: GRAVEL, BASALT, SANO, SILT 

and CLAY 
162-170: SANO and GRAVEL 
170-183: SAND, GRAVEL and ROCKS 
183-190: Basalt GRAVEL and SAND 
190-195: Coarse SANO, ROCKS and GRAVEL 
195-225: SANO. GRAVEL and ROCKS 
225-240: Fine and coarse SANO and GRAVEL 
240·250: CLAY, SANO and GRAVEL 
250-260: GRAVEL, ROCKS and SAND 
260·265: Cemented SANO, ROCK and GRAVEL 
265-270: SANO, GRAVEL, ROCKS & BOULDERS 
270-280: Fine water SANO and GRAVEL 
280·295: Coarse SANO and GRAVEL 

REMEO IATIONS: 
Sep56, Gentz, perforated 210-265 ft 
Aug 75, M. Bultena, cleaned fill 
Jun77, Bigham, poured cement plug 

---' 
• I 

Height of reference point above 
grou-d surface 

Depth of surface seal 

Type of surface seal: 
None docunented 

I.O. of surface casing 
(If present) 

<········I I.O. of riser pipe: 
Type of riser pipe: 
Carbon steel 

<·······I Diameter of borehole: 

r··-----: 
r···-·-· I 
··-·----: 

Type of filler: 
Not docunented 

Elevation/depth top of seal 
Type of seal: Not docunented 

Depth top of perforations: 
195-210 ft. 4,cuts/ft 
210-265 ft, 3 cuts/ft 
265·295 ft, 5 cuts/ft 

Cement plug, • 240-250 ft 

J.a.���.;.a········-1 Depth bottom of perforations 
I Depth bottom of casing: 
1 

Depth bottom of borehole 

Drawing By: RKL/6#39#79.ASB Date: 28Jan91 

Reference: ____________ _ 
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[ NO 
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C 9-in nom 

( 195 ft 

C 295 ft 
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D0E/RL-91-32 
Draft A 

IIELL CONSTRUC'tlON AND Cl:J4PLETIOM SI.HIARY 

Drilling S�le llELL TEMPORARY 
Method: Cable tool Method: Hard tool (nom) NUMBER: 699-43·88 \JELL NO: 699·43·88.5 
Drilling Additives Hanford 
Fluid Used:_IJ

;;.;
a
:-
t
:.::
e_r _____ Used: Aguage l Coordinates: N/S N 43.209 E/IJ \J 88 445 

Driller's IJA State State 
Name: Chausse Lie Nr: Not docunented Coordinates: N 448 284 E 2.206.769 
Drilling Company Start 
Company: Not docunented Location:_N_.D ______ _ Card #:Not docunented T __ R __ s ____ _ 
Date Date Elevation 
Started: 12A4948 C�lete:_2

:.
1
:.::0c.:::

eca:.4
.aa
8
::... __ _ Grou:d surface (ft): Not docunented 

Depth to water: Dry Dec48 
176.5 ft Oec76 

GENERALIZED Driller's 
STRATIGRAPHY Log 

0·10: Sandy LOAM 
10-45: SAND, SILT and CLAY 
45·50: SANO, GRAVEL and SILT 

-

50-52: SANO, GRAVEL, SILT and BOOLOERS 
52·83: SANO, SILT and GRAVEL 
83-87: SANO and SILT 
87·100: SANO, SILT and GRAVEL 
100·103: SANO and SILT 
103-110: SANO, SILT and GRAVEL 
110·135: SANO and.SILT 
135-142: SANO, SILT and GRAVEL 
142-143: SANO and GRAVEL 
143·147: SANO, GRAVEL and SILT 
147-148: SANO, GRAVEL, BOOLOERS 

and CLAY 
148-162: SANO, CLAY and GRAVEL 
162-167: SANO, GRAVEL, SILT and CLAY 
167-186: SANO, GRAVEL and CLAY 
186-190: Fine SANO and GRAVEL 
190·196: Fine SANO, GRAVEL, CLAY 
196·203: SANO, GRAVEL, CLAY and SILT 

REMEDIATIONS: 
Sep 69, by undocunented 
Cleaned out to 200 ft. Perforated 
178-198, 1 cut/ft spiraled 
Oec76, M Bultena 
Cleaned out and attempted 
to perforate 1n-178 ft 
Set cement plug to "191.5 ft. 

► 

► 

► 

► 

I <······--1 

I 
.--- I 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
ground surface 

I Depth of surface seal 

Type of surface seal: 
None docunented 

I.D. of surface casing 
(If present) 

<········I I.D. of riser pipe: 
Type of riser pipe: 
Carbon steel 

<·······I Diameter of borehole: 

r·······I 
r······· I 

�------- · I 

Type of filler: 
Not docunented 

Elevation/depth top of seal 
Type of seal: Not docunented 

Depth top of perforations: 
142-152 ft 
178-198 ft. 1 cuts/ft 
1n-178 ft. 4 cuts/ft 

......... < 1 Cement plug, 191.5·"193 ft .. .-............ :�_. .. '.;:;/�tj"·······: Depth bottom of perforations: 
/Fffli /i�---····· ! Depth bottom of casing: 

'-------'<•·······I Depth bottom of borehole: 

Drawing By: RKL/6#43#88.ASB Date: 28Jan91 

Reference: ____________ _ 

Cl-67 

C 644.82 ft l 

C..:N�D ______ l 

C..:N�D ______ l 

[ NO ] 

[ 8-in ] 

[ 9-in nom ] 

C 142 ft l 

C 198 ft 

C 203 ft 
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- -- - -· . -·-

. -

Drilling 
Method: Cable tool' 
Drilling 
Fluid Used: \Jater 
Ori l ler•s 
N-: Greenfield 
Oril ling 

Not docunented 

-�.l- # �-

D0E/RL-91-32 
Draft A 

... -

IJELt CONSTRtJCTION AND ca4PlETION SUf94ARY 

S8111)le . 'JELL 
Method: Hard tool' {nontl NUMBER: 699-49-79 
Additives Hanford 
Used: TQQ!Ofl, cla::z: Coordinates: N/S 
\JA State State 
Lie Nr: Not docunented Coor-di nates: N 

C�ny Start 

N 48,600 

453 699 

Location: NO Card #:Not docunented 

TEMPORARY 
\JELL NO: 

E/IJ \J 79 122 

E 2,216,078 

R s C�ny: -- --
Date Date 
Started: 24Ma::z:48 C�lete: 06Jult.a-

Depth to water:·270 ft Jul48 
241 ft Aug56 

GENERALIZED Driller's 
STRATIGRAPHY Log 

-

0·20: ROCKS 
20·22: Grey SAND 
22·25: Blaclc SAND 
25-30: GRAVEL 
30-35: Blaclc SAND 
35·40: Blaclc and white SAND 
40·45: CLAY, SANO and GRAVEL 
45-47: Coarse 8&\J SAND & little GRAVEL 
47-50: Fine 8&\J SANO, little GRAVEL/CLAY 
50-85: SANO, CLAY & little GRAVEL 
85-95: SANO & CLAY w/very little GRAVEL 
95-117: SANO & CLAY 
117-120: SAND, CLAY & ROCKS 
120-123: SAND & GRAVEL w/little CLAY 
123-130: SAND & GRAVEL 
130-135: Grey SANO 
135-140: SANO & GRAVEL 
140-150: GRAVEL & little SANO 
150-154: SAND & GRAVEL 
154-159: SAND 
159-160: SAND, GRAVEL & ROCKS 
160-163: Fine grey SAND 
163-180: SANO & GRAVEL some ROCKS 
180-20D: SANO & little GRAVEL & ROCKS 
200-210: SAND, GRAVEL, ROCKS w/some CLAY 
210-225: SAND, ROCKS & some CLAY 
225-265: SANO, CLAY & ROCKS 
265·270: SANO & silty GRAVEL 
270-277: SANO, GRAVEL & little CLAY 
277-280: SANO & GRAVEL, some ROCKS 
280-285: Silty sandy GRAVEL 
285-290: Silty SANO & GRAVEL 
290· : SAND & GRAVEL 

REMEDIATIONS: 
Aug56, Gentz, 
Perforated 235·265 ft 
Aug74, M. Bultena 
Perforated 225-235 f� 
Fill to 280 ft 
Mar80, M. Bultena 
Set cement plug at 279 ft 

I 

' 

' 

' 

' 

' 
?;:;:;;;;;;;;;,, 
.. --

,-:-·.-. ..... 

(::::::·-:-:-:·-· 
,:::::::·:_:-:-:··· 

�·i:TlT 
. .  

.. 

. .. 

.. 

.. 

Elevation 
Grcx.nd surface (ft): Not docunented 

<·-······I 

I . ··· I 
: 
:! 

,---
I 
I 

<······-·I 

<•······I 

r······· I r··-----1 
r<••······ I 

,--------: ::::::::: ··-····· 1 
:-:-::::: I ·r:·: 

.... 

<·····-···I 

Elevation of reference point: 
(top of casing) 
Height of reference point above 
ground surface 

Depth of surface seal 

Type of surface seal: 
None docunented 

r.o. of surface casing 
(If present) 

r.o. of riser pipe: 
Type of riser pipe: 
Carbon steel 

Diameter of borehole: 

Type of filler: 
Not docunented 

Elevation/depth top of seal 
Type of seal: Not docunented 

Depth top of perforations: 
225-235 ft, 4 cutslft 
235-245 ft, 4 cutslft 
245-260 ft, 1 cutlft 
260-265 ft, 2 cutlf t 

Cement plug, 
-

279-280 ft 

Depth bottom of perforations: 
Depth bottom of casing 

Depth bottom of borehole: 

Drawing By: RKLL6#39#79.ASB Date: 29Jan91 

Reference: 

Cl-68 

C 689.20 ft 

[ NO 

[ ND 

[ ND 

[ 8-in 

[ 9-in nom 

C 225 ft 

[ 265 ft 
[ "265 ft 

C 290 ft 

( 

l 

l 

] 

] 

l 

l 

l 

l 

l 

] 

l 
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Draft A 

APPENDIX C2 

FIELD INSPECTION REPORTS 
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DON
°

T SAY 

TO: 

FROM: 

V. J. Rohay 
/�� (J'aJ2..---
M. '-G. Gardner 

DATE: February 21, 1990 

DOE/RL-91-32 
Draft A 

IT 

H4·56 

H3·06 

WRIT£ IT! 

SUBJECT: 200 West Carbon Tetrachloride IRA, Well Inspections. 

Well inspections and borehole camera surveys for wells associated with the 200 
West Carbon Tetrachloride Interim Response Action have been completed. A 
total of r©wells were inspected�ith 4 wells being surveyed with the borehole 
camera. 'copies of the field inspection and camera survey reports are attached 
for your review. The wells for which data is provided are as follows: 

299-WlS-6 299-WlS-24 299-Wl8-97 699-38-70 
299-WlS-8 299-Wl8-65 299-Wl8-98 699-39-79 
299-WIS-9 299-WlS-67 299-Wl8-99 699-43-88 
299-WlS-16 299-Wl8-68 299-Wl8-l49 699-49-79 
299-WIS-82 299-WlS-76 299-Wl8-150 

299-WlS-84 299-WIS-77 299-Wl8-158 
299-WlS-85 299-WlB-78 299-Wl8-159 
299-WlS-86 299-W18-79 299-W18-163 
299-WIS-95 299-W18-80 299-Wl8-164 
299-WlS-101 299-W18-8l 299-Wl8-165 

299-Wl8-6 299-Wl8-82 299-Wl8-166 
299-W18-7 299-Wl8-85 299-Wl8-167 
299-Wl8-9 299-WlS-86 299-Wl8-168 
299-Wl8-10 299-W18-87 299-W18-169 
299-Wl8-ll 299-Wl8-88 299-Wl8-170 

299-W18-12 299-Wl8-89 299-\i/18-171 
299-Wl8-17 299-WIB-93 299-\i/18-172 
299-WIB-18 299-Wl8-94 299-Wl8-173 
299-W18-19 299-WIS-95 299-W18-174 
299-Wl8-20 299-Wl8-96 299-Wl8-l 75 

The record copies of these reports are on file at the Environmental Field 
Services office. Should you have any comments or questions, please contact me 
on 6·2908. Thank·you. 

CC: D.J. Moak 
MGG File/ LB 

S0·03 

C2-l 
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RESOURCE PROTECTION GROUNDWATER WELL 
STRUCTURE FIElD INSPECTION REPORT ., l A.,; 

... . - ,.. 

Doe, well have a barber pole 1 

Does well have an identification sign 
p01ted at entrance to ace en route 7 

Is well located in or around a 
particular laciliry, (e.g. 2 T 6-A- t0 crib. 
B-Y Tank Farms. B-Pond. etc.) 

Is well located in ,1 r adia tron zone 1 

Irregular/Damage (dMcribe) 

Is the well capped' 

Is the cao able to be locked' 

IS the cap locked? 

... t .... ,,,, .... �- ... ... .. -

WELL IOENTIFICA TION ID MARKINGS 

If yfl. should the CHing be 
··relabeled? 

Does the well have a brass marker? 

I If yes. is the brass mark er stamped 
Jwithwell 101 

I Doe1 the cHing nHd to be painted/ 
repainted thus requiring relabeling? 

: 

O Yes 6il No 

� Yes D No 

l5i:I Yes 0 No 

0 Yes (i No 

j Irregulanties __________________ _ 

Will SIT£ IOENTIFICA TION 

0 Yes lJ No 

QYu � No 

iZJ Yes 0 No 

0 Yes � No 

□ Yes � No 

If no. is one nHded? O Yes � No 

If yes. identify facility ;l I u - -l -9 'tr k f1·,, (d,, 

If yes. describe zone ty� ___________ _ 

INSPECT WELL SURFACE PROTECTION MEASURES 
WELL CAPS 

� Yes D No 

, Yes O No 

1iJ Yes D No 

Describe existing problems with well cap. if any. or check none: til None 

nodlorx,., 
j 

CONCIUT! PAD 

O None i;a'4 ftic-1 It 0 T81n.118,n 0 2 ft round Is ,t damaged? D Yes 'fJ No 

1rregular10amage (deuribe) _ _..-,=-----------------------------------

CZ-3 

A 6000 '199 (0 3,'90) 



(" 

--] . ··-:c + 
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.t 

---,·-- -- --... · ·-------
,2r.af,A.J\n 

-----·- ------------------. 

Fout posu. min. 3 1n 10, I removable 1 

If no. desctibe bamer po,u: ' 
J 

O Yes l)f No ., 

How ,;_.�y posul . !lJ<ZM-:::., '· ;...:· . ·' -- - -- - -

Oiameter ol posu1 ______ _ 
Is th••• a removable pou1 O Ytti O No - . _. 

,,,;guur/Oamage (deu111>e>.. _______ • -----------------,--------------_..( 

CASING INFORMATION 
CASING OIAMETERS: OUTER (SURFACE), INNER, AND OTHER- RECORD IN INCHES 

lndiQte diam11te1 of casing. De,crib• typ• of casi� (e.g. carbon UHi, nainl1tu ueel. PVC. eu.) 

Oucercasing: • oono: (, -frr I � 
1
" Type &u-brn &f,eql , 

Inner cas.119: OOAO: ______________ Type ______________ _ 

Other casing; oono: _____________ _ 

O�e, casing; oono: --------------
Desuibe condition of top edge of the h1ghe1t mon cuing: 

Type----------------

Type --------------

0 J.aggltd O Unev1tn S Fairly Lev11l O B1tveled 

Other (desu1be) -----------------------------------------
Desuibe protective casing damage, 1f any (e.g., hole in casing, bent, etc.), 01 check none: 'ii None 

D11tanc:e from: (check 0011) 
O Ground Surface 

,, 
To top edge of h1gh1tn mon casing __ a:1..;..;.. • ...;.9....:;.3 _________ \ ___ _ 

SAMPllNG EQUIPMENT INSTALLATION 

Ouc11be type of pump synem: 
0 Hydronar- 5i2 Subm11rsible 

Oesc11be type ot pump synem suppon; 

O Bladder D None 

Q Hydrost-11 Plaut ijS Well SHI OJ-Hook D SteelC<1ble D Pill•ss Adapter 
I 

Oe,c11be type ol pump synem: 
O 3/4 10. Staenleu Sttwl 5i} 1 1/2 10. ABS 0 11n. PVC 

lrre9ula11D.ma91t (diucr1bw) __ '"n..;..a°"'-�JJ._,.__. ________________________________ _ 

WELL SITE 

Oesu11>e debris prflent .at wotll me. it any, or check none: 

Desaib.e well sue 11regula,mes (e.g., down 10 p11, locked bull'11ng. etc.) or check none: (ll None 

SURVEY INFORMATION 

Desu1be survey mark louuon: 

O Top edge of highest most Ca$1ng 0 Brau Marker D Both Ci§ Nonit 

Other (deK11t>.t) ------------------------------------------
IHtampdea1tyv1sibht1 o. Yots s NO 

COMMfNTS 

NQ 0'("00-c,n,·e,, vapacs delrchd. by O Vt!l ---- f" .c6,- ro c.-

t-?o bTw or t>TB :-bkea -d.Ju'J: ba.u<-- a .:SOQ ff %p,,
i?

/ 

A-6000-499R (Ol�) 
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OOE/RL-91-32 
Draft A 

RESOURCE PROTECTION GROUNDWATER WELL· 

STRUCTURE FIELD INSPECTION REPORT ., 
.._ __________ ..;,;.... _________ ,..... ___________ ..;.;_�.:,_-

We11Numb4H �q � {,y/7-5? Date I -::2.9 _q I 

Inspector (pnnt) 01 m 6 ,u. rd - S (n, C'.J <ZY1 1 

Signature'--12::2 7YZ /!c CJd -:<;" ��«--<) 

WELL IDENTIFICATION ID MARKINGS 

Is the well labeled? 

If yes.should the casing be 
relabeled? 

Does the well have a brass mark er? 

If yes. is the brass marker stamped 
withwellI07 

�Yes 

D Yes 

O Yes 

D Yes 

o� 

�I\ 

�r-. 

QI\ 

Does the casing need to be painted/ 

"1f1 � � "'c5� repainted thus requiring relabeling? 
O Yes �N 

Does well have a barber pole? 

Does well have an 1dent1fication sign 
posted at entrance to access route? 

Is well located In or around a 
particular fac1hty? (e.g. 216-A-10 crib. 
B-Y Tank Fums. B-Pond. etc.) 

Is well located ,n a rad1at1on zone? 

lrr99ular1ties __________________ _ 

wtll sm IDENTIFICATION 

O Yes �o 

D Yes '°_No 

� Yes O No 

� Yes □·No 

If no, is one needed? D Yes �Ne 

If no, is one needed? O Yes �Ne 

If yes. 1dent1fy facility .,2 I& -7· 
-= 

- 9 

If yes, describe zone type ·JIJ ,,..fv:t: (01'1 t:ze.r. ra}, 

1rregular10amage (describe) --------------------------------------

INSPECTWEU SURFACE PROTECTION MEASURES 
WEU.CAPS 

Is the well capped? G'Yes O No 

Is the cap able to be locked? D Yes r;a No 

IS the cap locked? O Yes � No 

Describe existing problems with well cap, ,f any, or check none: O None 

C0NOUTEPAO 

�None 0 4ftx4ft 0 18 ,n. • 18 ,n. O 2 ft round IS It damaged? O Yes O Ne 

lrregulartOamage (describe) --------------------------------------

CZ-5 

A 6000 499 (0 3 
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Four posts. min. l 1n. 10, 1 removable1 □ yes"; IS No 
If no, describe barrier posts: 

- r� ... t ; � -� 
Howmanyposu? _________ 0�meter ofposts1 ______ _ 
-.. ....... "j 
Is there a removable post 1 D Yn QNo ,, ..... 

CASING INFORMATION 
CASING DIAMETERS: OUTER (SURFACE]. INNER, ANO OTHER- RECORD IN INCHES 

Indicate diameter of casing. Describe type of casing (e.g. carbon steel, suinless stHt, PVC. etc.} 

0utercasing: 00/10

�

. ,/ Type Ca(bro dee/ 

Otherc:a51ng: 00/10: - "I lz. -:I Li Type C10 (" e <' a .5 I '() a 
I J'f 1 \ j 

'"""'"""•' o�o, = i;�,�& :· Type Ci cbm sk:<:cl 

Other casing: 00110: _______________ Type· _______________ _ 
Desaibe condition of top edge of the highest most casing: 

0 Jagged O Uneven � Fairly Lent Q !leveled 

Other(desa1be) -------------------------------------------
Describe protective casing damage, 1 f any (e.g., hole in cas,ng, bent, ete.). o, check none: �None 

Distance from: (check one) 

� Ground Surface 0 CamentPad To top edge of highest most casing ;Q. / () /-

SAMPUNG EQUIPMENT INSTALLATION 

De1cribe type of pump system: 
D Hydronar O Submen1ble 

Describe type of pump system support: 
O Hydrosur Plate O Well Saal 

Describe type of pump system: 
O 3/4 1n. Stainless Steel 0 1 1/2 1n. ABS 

O S�dder 8 None 

OJ-Hook O Steel Cable 

0 1 in.PVC O 1 1/2 1n. galvanized 

O P1tless Adapter 

lrregulat1Damage (describe) --------------------------------------

Describe debris present at welt sate, 1f any. or check none: 

bo rd ,o 

Describe survey mark location: 

O Top edge of highest most ca51ng 

WEUSITE 

O None 

ing, etc.) or check none: 1jl.None 

SURVEY INFORMATION 

O Brass Muker 0 Both ):st None 

Other(describe) -------------------------------------------
Is stamp clearly v111ble? Q 'l'H 6a NO 

C·Ta.=...,.. 
i 

,. 

COMMINTS 

S-/.ee,J -Ca.:u 1Cf Y. 78' 
· 

t?Q0,7'1
1 

-t �.qr,.;:cxo3.71
,, 

CZ-6 A-6000·499R (03/90) 
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- 0OE/RL-91-32 

RESOURCE PROTECTION GROUNDWATER WELL 

_S.TRUCTURE..FIElD INSPECTION REPORT 

. Well Numbff �qt:{-IA) I� -q Date /-:J.5-9 / 

wtll IDENTlflCA TION ID MARKINGS 

1, the well labeled? 

If ye,, should the casing be 
relabeled7 

Doe, the well have a bran marker> 

If yes. is the bran marker stamped 
with�ll107 

Doe, the c,ning nHd to be painted/ 

I -J. -e; I vr,'rJn '2_;�-�ffllft'IIDIMOI 
repainted thus requiring relabeling? 

¥1 Yes 0 No 

□ Yes �No 

O Yes r'jf No 

□ Yes 0 No 

0 Yes �No 

�qq�W/5-9 
trregularitie, __________________ _ 

WEU SITE IDENTIFICATION 

Does well have a barber pole 1 0 YH ¥1 No If no. is one needed 1 O Yes �No 

Does well have an id�nufication sign O Yes \29 No If no. is one needed? 0 Yes riJ No 
posted at entrance to access route? 

u,·b If yes. identify facility J /&- -Z.-'J Is well located in or around a � Yes 0 No 
particular fac1h!y? (e.g. 216-A-10 crib. 
9-Y Tank Farms, fl-Pond. l!IC.) 

Is well located in a radiation :one' O Yes � rJo 11 yes. describe zone type __________ _ 

lrregular/Oa1nage(describel Wul hM a_ hole. l "- � Sjct,L at :4w,_ easies 

Is the well capped? 

Is the cap able to be locked? 

Is th� cap locked? 

INSPECTWHL SURFACE PROTECTION MEASURES 
WELL CAP� 

SJ Y@s O No 

¥) Yes O No 

Describe existing problems with well cap. if any. or check none: 

CONCRETE PAO 

0 4 ft )C 4 ft 0 llf1n. x 18,n. 0 2 ft round 

CZ-7 

�None 

O Yes O No 

A-6000-<199 (OJ:90) 

. 

. 

------------ -- - - ------------



• 

------ · ·---------......;:-_________ _ 

Foui posu. m,n. 3 in. 10. I remov•ble 1 

I f  no, desuibe �rier pas�: 

IAIOOtK i"OSTS -00 E7Rt:n-� 3 2 

Draft A 

·----- - ··---·---·-

,_ -

0 Yes '1 HO -· , •• 
� HO:- �MIJ �1-_n_ftlk...,.. __ ·•_·-__ Di•meter ot posts? ______ _ 

lrreguwrJOMn•ge (dewibe) --------------�----------------------1. - - - ·- ...... 

CASING INfORMATION 
CASING Dt.AMITERS: OUTER (SURF AC£), INNER. AND OTHER-RECORD IN INCHES 

lndic•ce d�meter of c•sincJ. Describe type ol C.U"'J (e.g. c•rbon UHi, n•1nle1S SlHI, PVC, etc.) 

Outer using: 

Inner Qsing: 

Other c.ung: 

oonD: oD = 7'' ,o=? 
ODIIO: 

� 
•%, J, / 

�
,, 

ODIID: (, �,.- 3 �= "/372..." 
Other c•sing: oono: _____________ _ 

Desuibe condition ot top edg.e of the highest most using: 
0 J�ged O Uneven 

_Type __,<? ... 4C-.-Ren ....... __..,,._f._.u,/,._...__ ____ _ 

Type _ _.( .. R<C ......... "2 .... m ........ s ... k.-u..._ ____ _ 

Type ___ c_a._v-'""b-=-°"'-"-__.:,....._.f� ... e ... -/ ....... __ -'--.'---

Type---------------

0 Beveled 

Other(desu1be) ---------------------------------------
Desuibe protec:tive Qsing d•m•ge. 1f •ny (e.g .. hole in c•sing, bent, ete.), or chea none: 0 None 

ha!� u1 C4 -r� casl
1:5 Din•nce from: (chea one) 

� Ground Surf�• I. 7,, ,I 
.,, 0 Ctment P1d To cop edge ol hi9hesl mon c•sing ---'-"--....._� ________ .,__ __ _ 

SAMP\.ING EQUIPMENT INSTALLATION 

Describe type of p.ump system: 
Q HydrOHM· 

Describe type ot pump synem support: 
□ Hydros,� Pt•t1t □ Wtll Se., 

Describe type of pump syn1m: 
0 3/4 in. St.anles5 StNI 0 1 112 1n. ABS 

0 8i.dder � None 

0 J•Hook 0 StHI Cable O P1tlim Adapter 

0 l 1n.PVC 

lrr1t9ul•r1D•mage (descttb41) ---.-----------------------------------

WELL SITE 

Describe deb11, present u well sue. if 1ny. or c:heclt none: JS.None 

Dew1b11 well sice irr99w•riue1 (e.g .• down 1n pit. !oded budding, 1tc.) or check none: � None 

SURVEY INfORMA TION 

Describe survey m•rk loc.ttion: 

D Top edge of hi9hest man cuing 0 Both �Noni 

Other (describe)-----------------------------------------
IUt�pou,lyvi�tM•1 O Yes � No 

COMMINTS 

No 041CUli'½ uat70 c� drtecua bY. QVM 

\J,ew,d. w,fu M-,r:ro-r • ao ic-r�u(oc,'-tie.s o¢±ed., 
� !Cb �9--d;. % " 1u.t ,\,l,YMX)v 00 #I 7 " Ct <Ul� 

CZ-8 
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00E/RL-91-32 
0raft·A 

RESOURCEPROTECTION·GROUNOWATER WELL 
STRUCTURE FIELD INSPECTION REPORT 

W@IINumb@r :JqCJ-1,,JJ/5'-/fo . Dall! ')./:;lfcl{ 
-. ' 

.. ·--�-�-_;?; :/: ·::_1;?t]{,;;�:;�:{;:�::�:--� 
• •• : 

• 
• 

• � ,.�;:, ... � ;< 7;•:';•; r" •••• :�.:.!",:
"> 

- . � .. •. -
--

,, i"f' i·--�-.,.-• ... ··•• ,�
..; 

•:· i� ----� 

�-;�>:�-.; .. 
�:�:::��··: � 

.. _ J - ...... ,--r;, ,J� £.,1, .. ' ... ,., ..
.. 

-. -
. � ·• -··-.:....-.

--

···r.'�' •· 
- - • /.-; I 

�;;a-�.:-p:.:.i.,":.;.:-�·:•/;.;.:: 
.... ', .. 

; �,.,!:;::'.'7- ;;};( 
�, ..... �: -.1: ::=

.
;'t;.: \ 

• . .-.1 '. ;-.,:�
t • -�-•�� ;.,f',:.�_,;..>�-' 

.
,- •. �-

. 
·.•· 

.• , • .,,,'l,-.: . � . • . • ,· . ., -J.!,-' ·-:-. 
-�•, .. _1,..,....!.' ;,• •c•·· ·•--• 

•• ,:::; • .., ...
..... 

,-. ,:�"

...,...

_-,· "I -.. ..,. '._, .. >:�' "� •· ·�#"...... . 

,.;-��('"""' 

-
. 

-fl;._;.�r
;;

. �.�.
-
::.---�•:::�;• 

��•j• .•.... �.,-... 7(�::/:'J._,.r� 
....... �-· . .  

� .,.�:.-·· •:�:�'.-;:': 
��� '!••·' ·_· _:\_�· 

Lt .. ,_ . •  : 
.t .. -

_.._,. 

ln,p@(tor (print) fl <1,f EM .q N 
Signatur@ <?t � 

WELL IOENTIFICA TION ID MARKINGS 

11 th@w@ll lab@l@d' D Y@S �o 

If y4!1, should th@ 01ing b4! O Y@s O No 
r@lah4!1f!'d7 

Do@t th@ w@II hav@ a bran marlt@r > O"fes O No 

If yf!'t, i• th@ brass marlt@r stamp@<i [g-"l"e, O No 
withw@HID? 

Ones the ca,ing nf!'@d tn hP. r,.1intMI O Yes 

� 9�- /f.J I�-/� 
rl!pa1nt@d !hu1 r@quiring r@lab@ling? 

� - � -'" " . � ,� � 

1rr@gulariti@1 

·;·· 
,,,.., 

_:Do@s well h.1vl! a barber pC11@7 

IJoP.1 Wf!'II hav@ ;i:, irh•n1,fic;ition 1ign 

WUL SIT£ IOENTIFICA TION 

D Y!S � If no. is onP. n@@ded7 

0 y,., (iy/'fo If no. is onf!' need@d > 

O Yes D No 

O Yes O No 
. r,osted at entrant@ to �<Cl?n route I 

I 1, wl!ll located in r,r ;1ro1J11d a (iY'l'e, O No 
r,.1rt1cular racili!y? (P..g. 216-1\-10 crib, 

If 'I"• identify lac,lity ?�?, 
j 

;)M-s6� 

R-Y Tank Farms. 8-Pond. etc.) 

Is w@ll lout@d in a radiation ton@> D YI!, � If yes. d@scnb@ zon@ typ@ ____________ _ 

Irregular/Damage (de,crib•) 

INSl'ECTWHL SURFAC£ PROHCTION MEASURES 
WELL CAPS 

Is the w@II UflPl!d? �s QNo 

ls. the cap ablll! to bl! lr,clrP.d 7 !Jr'('es O No 

Is th@ cap lock@d' �' QNn 

D@scribP. @•isling problem, with wf!'ll cap, ii ;iny, or chl!<k non@: []J,-,"fone 

CONCRETE PAO-

. : 0 None [Q"(tt • 4 ft O 19 ,n • 18 ,n O 2 It round IS it damagl!d? O Ye, � 

lrregulartOamagl! (dl!1crihe) ------------------------------------------

C2-9 

i\ �nnn ,.,,., 1n ,_...,,,, 

,·:· 
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fuut jkJ,U, 11110. l 111.10. I ,wanuv•IJhtl - �I 

IIAKKlt "!fil.! l 
□ Nu 

D0E/RL-91-32 
Draft A --

If no, deS<ribe �uier poui: � H�mMtypowT 1 
' , Oi•mwuu ol posul ... , 

.. � !1 . 1s lhlllr• •'1wmov•bi. poul- T � ' □ No 
--- - -· . � . .. -· -

lnegulMID•m•ge (des«ib4t) � - -

. 

CASING INfOIIMA TION 
-· CASING OIAMETUS: OUTER {�UllfACE), INNER, AND OTHEJI-IIE�OIID IN INCHEi 

1ndiu1e di•me11u of using. Dws<1ibe type of c�ng <•·9· c•1bon UHi. n•inleu n1twl. PVC. etc.) 

4-£'' 
··-

C 

-4- - N 

Outer CeMnljl: ODIIO: -� 
7 
/4% Type �7,/:w&Jc.�� -ST6SL 

Inner c•Mng: OOIIO: Type 
Other,�: oono: Typ.t 
Other CeMng: 00110: Type 

De1<1ibe condition of top edg,e of the highflt most c�ng: 
□ J�ged O Une-wen �-lylitVld 0 Blivtthtd 

Other (desa1b4t) -
Desaibe protlKtive cuing d•magtt, if •ny (tt.g .• hole in ce$ing. bent.•"·}, 01 thtt,t. �n•: �. 

Di1t•nc11 from: (check one) 

�cP•d 0 Ground Suri�• To top e�• of hNjhftU mou c•ung ;2 • .3 

SAMPt.lHG E9UIPMENT INSTALLATION 

Dew
� 

of pump syilem: 
ydrou•r• 0 Subm1tni1Jle 0 131;,dder O None 

OoHct
� 

of pump system suppoll: 
ydrOilef Pt.,. O Wttll s ••• 0 Htoui. 0 Stttwl C.atiht 

Oescr1b1t type of pump system: 

I 

(il,.-31410. St•inleu Slltltl 0 1 112 10. ABS Q 110.l'VC O t 112 1n. galv•mziiJ 

lrregula11Damag1t (uws"11Jc) 

WELL SIT£ 

Oes<11be tJebf11 presttnc a, well sue. 11 any.°' chot<Jr. non11t: Cwefon• 

0(rS(tib<t w11tll site irr99ula1iues (lf.g., down ,n pat. locJr.ed bu1hi1n9. 111C.) o, check non1r: �n• 

SUIIVEY INFOIIMA TION 

OtiCtibe su,vey m., k loc,uion: 

cg,fop edge of hkJh4Ht mou '•"OCJ ., O 13r•u M•1ker 0 Both 

Other (des<11b<t) �c..M<t? ��e�e: :a.:� cav�s Jg� &'.r� "£ �,6.!6 

11 uamp ,1ea1ly -w1i'bl1t 1 D Yoi, � 

I 
COMMINTJ 

D::r::Y ::: ;)\f.4-3( 't-6112':: ) ;:pj? AF ?G4/:'1? '> �? f!R"T" e<-A::13!' 

�TB � 3'1-�Q' 
" ,,. " , ' ,, I, 

I¼ (2.COf i � '- l/;,'te I ¢"'-l"! cfed' by <2(/,11 

/V� ,_ • .,,✓-'a.ts.i/-� C'.1.1!1.'t:..'�'°� .. r-�,i al°£C91s,1"•-' �ic:: hl'P'J 

C:Z-10 

' 

�e. Q{: -SU,.ec! PLJi..:,� 

0 P1llttu Adapte, 
i 

0 Nontt-

l 

A·6000· 499M (Olr.H>) 
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DOE/RL-91-32 
.. Draft A 

----- .f.J.:i � (,; ,. \ ' . RESOURCE P�OTECTION GROUNDWATER WELL; 
·-STRUCTURE FIELD INSPECTION REPORT 

Dot's well have a barber pole 7 

Doe, wt>II have an •dent,lication sign 
poned at entrance 10 access route? 

Is well locatt>d in or around a 
particular facility' (e.g. 216-A-10 crib. 
8-Y Tank Farm1. 8-Pond. etc.) 

Is well located in a r ad1atron zone 1 

Irregular/Damage (de,cribe) 

11 the well capped1 

Is the cap able to be locked? 

IS lhe cap loclred? 

I 

Inspector (print) ..... �
_,
·1-· _t.._. __ S-=C,...l/,-'14.....,,..r_z..�-----

Signature 
�

� ,� 

wtll IOENTIFICA TION 10 MARKINGS 

Is the well labeled 1 O Yes I;!° No 

If yes. should the casing be O Yes Q No 
relabeled? 

Does the well have a brass marker? O Yes �No 

If yes. i1 the brau marker stamped Q Yes (;a No 
withwell 10? 

Does the c,ning nHd to be painted/ �Yes 0 No 
rt1pa1nted thus rt1�uiring rt1labt1ling? 

lrrt>gulanties Q,('.15/� r, e eoLs fd '/p(_ e. X.t(Md� d.. 

WELL SITE IOENTIFICA TION 

O Yu �No If no, i1 one nt1eded7 O Yes �No 

O Yes � No If no. i1 one nt1edt1d? D Yes _li:l No 

�Yes Q No If yes. 1dent1fy facility ;;J tp - :C.-9 C, n b 

O Yes �No If yes. descrrbe zone type __________ _ 

INSP!CTWELL SURFACE PROTECTION MEASURES 
WELL CAPS 

($ Yes D No 

O Yes (lJ No 

Describe e,mting problem, with well cap, if any, or check nont1: O None 

ooplac,ed 

-CONCRETE PAD 

0 11 ft ,c 4 ft 0 18,n.w 18,n. 0 2 ft round 11 ,t damaged? O Yes O No 

lrregulartOamage (describe) /lo .surkc C: 0:fttl aJ2Pc:zNW-, 

CZ.-11 

A 6000 499 (0 J,'90) 

�-



Fou, posts, min. 3 in. ID, I ,emov•blel 

If no, desaibe t>.11ie, posu:-- -, l 

... -r"'! 
. .  

-- --··- - --
1SA1uu11t PO) rs D0E/RL-91-32 

Draft A 
--- D Yes - lill No - - ,. 

. 
' � j( ·1 .... 

• · How m..-.y posts) Otm,L.,( �• ,._ ; Oi.tmete, ot posu? 
,.. . '! �� t --, -� "'. � . • ' • * . . 

_ IS the1e • ,em0¥ilb£e pcml · G Ye$- □ No �J � -- . -----

lrregul<11JO•m<19e (deK11be) 
- ' ... - .. - - ' 

CASING INfORMATION 
CASING DIAMETERS: QUTER(SURfACEj, INNER, AND OTHfR-Rf�ORO IN INCHES 

rndic.tte di.tmete, ot Cilsing. Dewibe type of c
7

g (e.g. c.t,bon st .... U<1tnleu steel. PVC. etc.) 

g-� 
,, 

� " ·• . ea--r-f> Outer Cilsing: OOn0: 8' Type 01 
lnne,c�ng: oono: 

Othe, c•sing: oono: 

Othe, c•sing: oono: 

- . - ··-

Describe condition of top edge ot the highest mon cuing: 
0 J•gged O Uneven 

Othe, (desu1be) 

. ': 

Type-
·Type 

Type 

rj F•lyLevet 0 Beveled 

,�,e,.J. 

Desctibe protective c•sing d•mi19e. if •ny (e.g .. hO,e in c•sing, benc. etc.). o, check none: � None 

OISUnce t,om: (chedi one) " 
lil Gtound Swf�e D CementPld To top edge of highe11 mon c•sing (g_%{ 

SAMPllN9 EQUIPMENT INSTALLATION 

Descnbe type of pump sysiem: 
D HydrOSlill· 0 Submeu,ble D Bl•dd4il �None 

Des<11be type of pump sysiem support: 
D Hydrosu, Pl•te 0 WellSa.l OJ-Hook 0 Steel Cable 

DHU1be type of pump sysiem: 
O 3/4 in. St•inleu SlHI 0 1 1/2 in. ABS O 1 in.PVC O 1 112 1n. g.tlvanized 

IH1t9Uli1t/Oamage (dew1b41) 

WELL SITE 

Oes<r1be deb11s pr�nc u well sue. it .ny, o, che<lt none: 0 None 

lJN �"-dt'� a£ rt� 
II 

AB� � 
Des<r1be w11II Sile 11r1t9ul<11iti1H (e.g .. down 1n pit, locked building, it<.) o, ,h11,k none: O None 

SQ]� Sid.4... 0� b(�� 2-� bw'.[<.L·a9 

SURVEY INFORMATION 

D11scnbe survey m.trlt locauon: 

0 Top edge of highlHt most c•sing O a,�uMarker D Both 

Other (des<ribe) 
11 sump ,lea,ly visible1 a Ye, O No 

COMMINTi 

\ 

O P,thtu Auapte, 

_3l None 

�-\-6 �(i.Cie:2.' ./- r::2. 'l �, �'l1:S8' ✓ hdt»\J � nJ. 
r 

��la� 
N.o 01'"�'2.dafS- t.?g+:iacs d�:1-,.r:::i::e.d. 

- -

a:i.i::haa,r:fi·w:t. ��1·11, a_}< i:::m 

b.� Qit'.!!11 

cid:ea±ed � w.,p T' 

. 
-

/' 

· CZ--12 
A·6000-499R (031'.30) 
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. ' DOE/RL-91-32 

RESOURCE PROTECTION GROUNDWATER WELL 
h: ____ SIRUCTUAa:.J:IS:LD INSPECTION REPORT -. _ .. ,.,.. ........ 

We!INumbercJqCf-l.J.)/5 -gy Date /-;:> 5- °1/ 

Inspector (pnnt) ,_/Y1 ....... ...aM...,_""(3_q.,_....->.a.da....,......,�<;,,,_...,.) ,....M.,._""'-....;..;;.°"'-..,_f __ _ 

' .A-,,., I} � < 
Signature · '11 ':J'Y! D4L1#!-:---"..J t,?,,vr..,.&J..a 

WUL IDENTIFICATION ID MARKINGS 

Is the well labeled? 

If yes. should the casing be 
relabeled? 

Does the well have a brass mark er' 

If yes. is the brass marker stamped 
with well 10? 

O Yes 

O Yes 

O Yes 

O Yes 

�N 

0 N,1 

1'1
N

• 1 

0 N , 

I 

1-d- 5.qJ o/frl'llBdwJ--5� 
�qq-1µ15-g'-( 

; Does the casing need to be painted/ 
· repainted thus requiring relabeling? 

O Yes j;JNc
l 

Irregularities __________________ _ 

I 

Does well have a barber pole? 

Does well have an 1dent1fication sign 
postltd at entrance to access route? 

Is well located in or around a 
pan:1cular facility? (e.g. 216-A-10 crib, 
8-Y Tank Farms. 8-?ond. etc.) 

is well located ,n a rad1at1on zone? 

Irregular/Damage (describe) 

Is the well capped' 

Is the cap able to be locked? 

IS the cap locked? 

WELL SITE IOENTIFICA TION 
�-I 

O Yes � No 

O Yes �No 

ffl. Yes 0 No 

0 Yes � No 

If no. 1s one needed? 

If no, is one needed? 

O Yes S No I 

O Yes � No 

If yes. identify facility ;2 I {p -Z -q eu/4 

1f yes. describe zone type ___________ _ 

INSPECTWEU SURFACE PROTECT10N MEASURES 

WEUCAP� 

� Yes O No 

O Yes � No 

□ Yes fl No 

De,cr1be e,nst1ng problems with well cap. ,f any. or check none: �None 

CONCRETE PAO 

ifl-None 0 4ftx4ft O 181n. • 18 ,n. O 2 ft round Is ,t damaged? O Yes pNo 

1rregular1Damage (descnbel --------------------------------------

CZ-13 

A 6000-499(0)." 



.• _ IARRJER POSTS Draft A . 

0 Yes s No 
•A 1 :

r 

..... : Four pcnu, min. 3 1n. 10, 1 re�ov•l?lel 

If no, describe i,.mer posts: · ':: . How.many posts 7 _..tTttL-
.....,_

=-----�--_' _ J #� 
,,, 

Diilmeter of l,ichts 7 _· _• _ _._......._{),..,a:::: . .__ __ 
. ... -- .. 

Is there ii removable post 7 

CASING INFORMATION 

O Yes O No 

CASING DIAMETERS: OUTER (SURFACE). INNER. ANO OTHER- RECORD IN INCHES 
lndicilte diameter of CilSing. Describe type of Cilsing <• . caibon stffl, su,nless st.-!, PVC. etc.} 

5'. ,, I ( I 
OutercilSlng: 00110: � - � • •, Type C,Mbm \�it.LIA 
Inner CilSlng: 

Other casing: 

00110: --------------
00110: --------------

Other c•sing: 00110: _____________ _ 
De«ribe cond1t1on of top edge of the highest most c•sing: 

Type--------------
Type --------------
Type---------------

0 Jigged O Uneven � Fairly Level O Beveled 

Other (deso-1be) -------------------------------------------
0estnbe protective casing damage. 1f ilny (e.g., hole in Cilsing, bent. etc.). or check none: O None 

<>l bole s e:ne ea c b ea s-f .J Wts-f £1de!S 
01sti1nce from: (check one) 

rp. Ground Surface 0 CementPild L/7; To top edge of highest most cu,ng ___ 7 ____________ _ 

SAMPUNG EQUIPMENT INSTALLATION 

0esa1be type of pump system: 
O Hydrostilr 0 Submersible 

Describe type of pump system support: 
D Hydrostilr Plate O Well Saal 

Describe type of pump system: 
O 3/4 1n. Stilinless Steel 0 1 112 1n. ABS 

0 Blildder � None 

OJ-Hook 0 Sceel C.-1ble 

0 I in.PVC 0 1 112 1n. galvanized 

D P1Uess Ada peer 

Irregular/Damage (desa1be) --------------------------------------

WELL SIT£ 

Describe debris present at well site. if any, or che<k none: '¥J None 

De«rrbe well site irregularities (e.g .. down 1n pit. locked building. etc.) or check none: gt None 

SURVEY INFORMATION 

Describe survey mark location: 

D Top edge of �ighest most casing O Brass Marker 0 Both 'til None 

Other(descnbe) ------------------------------------------
Is stilm p dearly v1S1ble? O Yes O No 

COMMENTS 

NO �4-¥'-c, "a.pars d:,!eded �, o v'M 

C2-14 A-6000-499R (03190) 
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DOE/RL-91-32 
-□raft A 

RESOURCE PROTECTION GROUNDWATER WELL 

STRUCTURE FIELD INSPECTION REPORT 
·- --_-.:..:�::---·--·-:-:--------------------.:..,_ ___ . 

We11Number&'9<1- Wl5 · 85 Date /- ;;),5- '?/ 

Inspector (print) fr}[n 8a/ v-d -5/,-y, n-rqvz f 

WfU 10£NTIFICA TION ID MARKINGS 

Is the well labeled? 0 Yes g.No 

If yes, should the casing be O Yes 0 No 
relabeled? 

Does the well have a brass marker? O Yes f!sJ No 

If yes. is the brass marker sumped O Yes 0 No 
with well 107 

1-�S-q I ;,�--B�-S� 
:2&/f:/-lJIS -85 

Does the casing need to be painted/ 
re�1nted thus requiring relabeling? 

Irregularities 

ji!..Yes 0 No 

Does well have a barber pole 7 

004!5 well have an 1dent1fication sign "' 
posted at entrance to access route? 

IS well located ,nor ar ound a 
parucular facility? {e.g. 2 16-A-1 O crib, 
8-Y Tank Farms. 8-Pond. etc.) 

Is well located in a radiation zone? 

WfU SITT IDENTIFICATION 

0 Yes �o If no, Is one needed? 

0 Yes �No If no, is one needed? 

$Yes 0 No If yes, identify facility 

O Yes �No If yes. describe zone type 

O Yes _)?No 

O Yes �No 

2- I&, - Z--9 � 

Irregular/Damage (describe) --------------------------------------

INSPECT WELL SURFACE PROTECTION MEASURES 
WELL CAPS 

Is the well capped? � Yes O No 

Is the cap able to be locked? O Yes !)(No 

Is the cap locked? O Yes i:;tNo 

Describe e,nsting problems with well cap, , f any, or check none: 6i:J None 

CONCRfTE PAD 

�one Q4ttx4ft' 0181n.•18in. O 2 ttround Is It damaged? O Yes O No 

1rrec;ular1Damage {describe) --------------------------------------

CZ-15 
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DOE/RL-91-3 .. ---------

Four Po1U, min. 3 In. lO, 1 removable?· 
...... ,. 

• - SARRIER POSTS Draft A 

·�□ Yes.. �No �· -� ,· ... , ;, ' 

If no, describe barrier posts: r1\ ,f .:-s -',,' �1- .•• ,(l_ :? 
How many posts? I' 0 '!).f 

.� .. 4 - " 
-

�meter!:tpo�r�l ______ _ 
-· ..- _.,.. ,..,.. ..... 

ls-there a removable PQ1t? O Yes O No •· 

Irregular/Damage (describe} ______ ·_· __ , __ ·,_\ _______ -___ ;_•·_-_� _·_,·_·�_· __ t_'., ___________ _ 

CASING INFORMATION 
CASING DIAMETERS: OUTER (SURFACE). INNER. ANO OTHER- RECORD IN INCHES 

lndiute diameter of casing. Describe type of caz· n (e.g. catbon stNt. stainless stfff, PVC. etc.) 
a- �/ -'/ ., ' '- I I Outercasing: 00110: 3 LR'. S' _ Type __ u= __ r....;:;v...;�;;..;...:......:S���ea=;..·�=-£...---

7 Inner asing: 00110: ______________ Type ______________ _ 
Other casing: 00110: --------------

Other casing: 00110: _____________ _ 
Describe condition of top edge of the highest most asing: 

fype ______________ _ 

Type---------------

0 Ja43ged O Uneven .,ea. Fairly Level O 8e11eled 

Other(desu1be) --------------------------.----------------
DHCtibe protective c

_
ajng damage. if any (e.g .• hole in asing. bent. etc.). or che<k none: O None 

r2 - I 1z " /2tZ(�.5 en Laat: � u.;:,+ s/cl.e...j 
Distance from: (che<k one) 

S:i;I Ground Surta<a 0 Cement Pad To top edge of highest most casing __ .:./..;._'-/.;.....1/;..__" _________ _ 

SAMfltJNG EQUIPMENT INSTAllA TION 

Describe type of pump system: 
0 Hydrostar 0 Submersible 

Describe type of pump system support: 
O Hydrostar Plate O Well Seal 

Describe type of pump system: 
0 314 in. Stainless Stul 0 1 1/2 In. ASS 

0 Bladder _El None 

0 J•Hooll 0 Steel Cable 

0 11n. PVC O 1 112 1n. galvanized 

O P,tless Adapter 

irregular/Damage (descnbe) -----------------------,-----------------

WEUSITE 

Describe debns present at well site. ,t any, or check none: D None 

fe c,J f(l!Ylble., J€-fd s 

DHC11bewell me irregularmes (e.g .. down ,n pit. locked building, etc.) or check none: Jsl None 

SURVEY INfORMATION 

Desu1be survey mark location: 

O Top edge of highest most casing 0 Brass Marker 0 Both RJ None 

Other(describe) ------------------------------------------
Is stamp cle�rly v,sable? O Yes � No 

/r �,: loMMENTS 

Na or1 a.o ,· c va�i; ..s de-kchd w(-k---__ 0\/ M • 

CZ-16 
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RESOURCE PROTECTION GROUNDWATER WELL 

h STRUCTURE FIELD INSPECTION REPORT . ..; . 

t.,__:�_;�---------_�};...._.i_::'.".'.t"".
:,

:,--,-�------

. 
":----

/-j�-q/'-fl71'17 

Date �(
_,
-�

::;.;...;;..
5-

---:..
9
4.
y __ 

Inspector ('print) mm Ba; ·ct1. -, S',m Mon$ 

.Signature '--172--rrz /?tUd,.,,� 

WELL IOENTIFlCA TION 10 MARKINGS 

1, the well labeled 7 

If yes, should the casing be 
'relabeled? 

Does the well have a bran mark er? 

If yes. is the brass marker stamped 
Nithwell 10? 

Joe, the casing need to be painted/ 
8� -� ·epainted thus r�uiring relabeling? 

�Yes 

D Yes 

O Yes 

D Yes 

O Yes 

O No 

)g No 

� No 

O No 

�No 

;. c,q -WI, ., 8 l.p 
,regularities ___________________ _ 

Does well have a barber pole 7 

Doe, well have an 1den11fication sign 
posted at entrance to acceu route 7 

Is well located in or around a 
particular facility 7 (e.g. 2 16-A-10 crib, 
0-Y Tank r-a,m,. 0-Pond. etc.) 

WUL SIT£ IDENTIFICATION 

D Yes '19 No If no. is one needed 7 

D Yes � �,o If no, is one needed? 

� Yes O No If yes. identify facility ol/ &z - Z -'.1 

D Yes �� No 

D Ye5 cg No 

C,,U-6 

is well locaIeu in a radiation ione 1 D Yes �No If yes. describe zone type ___________ _ 

Irregular/Damage (de,crtbe) ----------------------------------------

INSPECT WELL SURFACE PROTECTlON MEASURES 

WELL CAPS 

1, the well caoped? S Yes O No 

Is the cao able to be locked? D Yes � No 

1, the cap locked' D Yes � No 

Describe existing problems with well cap, if any. or check none: � None 

CONOt!T! PAO 

�None D "ft"" It D 19 '"- • 18 ,n 0 2 ft round Is it damaged? D Yes O No 

lrregular1Damage (dP.1cribel ----------------------------------------

C2-17 
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________ ___,; _______________________ 7JOf/Rt='9T--3-z---- ----------
11A1uuu POSTS 

Ora ft A 
Fou,pcnu,min.lin.10, 11emo11•blel �□ Yes ijl No ,. � 

If no,dewibe IM,rier pcnu: ,_, ;1 • .. -1 ·. ·Howm�ny posul __ O� · :-r-:. Di•meter of pous7 ______ _ 
-- -"' .. ·• �-- .,___ - lsihere � ,emovAble postl O Yes 0 No '-r-- _,. 

lrregulMID•m•ge.(deK!ibe) __ --n.;..;;,;rrtg.,.,:;...;...:Qll,c;_ __ ,� _____ �------.-_----------------4( 

CASING INfORMA TION ,. 
CASING DIAMETERS: OUTER (SURFACE), INNER. ANO OTHER- RECORD IN INCHES 

lndiute d�meter of c•sing. o-,wibe type �I c
� 

(�g. c••bon neel. n•1nless neaJ. PVC, ,u,.) 

Outer Qsing: oono: 5? • .6 (_g Type (! a..rb,m ::Jee.I 
Inner ming: 00110: G,..S 1 / l, • .. Type C'vb® �tee.-( ' 
Other c•sing: 00110: _____________ _ 

Other c•sing: 00110: _____________ _ 
Oesc:ribe condition of top edge of the hHJh.U mostusjng: 

D J�ged D uneven 

Type--------------'-
Type --------------

O Beveled 

Other(desuiblt) -----------------------------------------
Oesuibe p1ote<li11e c•sing d•m•ge. if •ny (e.g .. hole in c•sing, bent. ,cc.), o, check none: 1ZI None 

OiitM!Ce from: (cheu one) 

� G,ound Su,t.ce 0 Cemef\tf'Ad 3. ()I I To 1op edge of high,m �on c•sing -=-
---'

;;...;;;;;�'------------

SAMP\.ING EQUIJIMENT INSTALLATION 

Describe type of pump system: 
0 HydrOSQI• O SubmerMble 

Oew1be type of pump system suppon: 
D Hydros,..-Pl•ll O Well SHI 

Oesu1be type of pump system: 
O 314 in. St•inleu Steal QI l/21n.ABS 

O Bi.dder 

Q J·HOOII. □ Steal Cable 

QI in.PVC O I 1/2 in. g•lv•nezed 

O P1tleu Adapter 

lrrequl••'D•m•ge (dew,blt) ------------------------------------

WELL SITE 

Dew1be debris p,esant at w,tll sett, 1t �y. or U'IKk none: O None 

Describe well site 11requl.r1t1ff (e.g., down 1n pit. locked bulldinq, etc.) or check none: 0 None 

a+ ":t:k--: edge. af w. enb rod/a;l,·Q'l s5arlac<. canfa_r.t,'acJteo �. 

SURVEY INFORM.\ TION 

Desu1be su,vey mark l0<auon: 

O Top edge of h1ghfft most cuing O Brus M•rker 0 80th S None 

Other (describe)---------,---------------------------------
ls sUmpclurlyvesible7 O Yes O No 

COMMENTS 

Mo o�r'c_ aapaGS de /.ed:«t.. ,,,,'..b,, Q y(Y\. 

C2-18 A-6000-499R (03/90) 
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DOE/RL-91-32 

RESOURCE PROTECTION GROUNDWATER WELL 

L-..::::...::._�:_, ----::---=-�T-
� 
R,_U.CT��,:-:;.,�'.:"c 

... 
_ 
E:��!NSPECTION REPORT ·= •. f• 

__ ... 

Does well have a barber pole 7 

Does well have an 1rlentrflcation sign 
posted ar entrance to acceu route I 

Is well located in or around a 
particular fac1l11y 1 (e.g. 216-A-10 crib. 
B-Y Tank Farms. B-Pond, etc.) 

Is well located in a radrauon zone? 

WellNumbe, ;)t:/-CJ-u//5-- 95 Date' 1-:;, 5-Ci/ 

Inspector (print) //1/n '34-1a:f- ,Y a1Mpn f 

Signature 11] "1n �-:f � 

WELL IOENTIFICA TION ID MARKINGS 

\,,the well labeled7 D Yes �No 

;11 yes. should the casing be 
:relabeled7 

Does the well have a bran mark er' 

If yes. is the brau marker stamped 
:,_,ithwelllD? 

O Yes 0 No 

O Yes _¢ No 

O Yes O No 

• ::>oes the casing need to be painted/ 
5M ..S� ·epa1nted thus requiring relabeling? 

O Yes Ji! No 

�regulanties __________________ _ 

WELL SITE IOENTIFICA TION 

0 YH ,No If no, is one needed? O Yes � No 

O Yes �No If no. is one needed? O Yes � No 

�YfS 0 No If yes. identify facility d,/ (,, _, Z -CJ -� 

O Yes j1 No 11 yes. describe zone type ___________ _ 

Irregular/Damage (de,cribe) --------------------------------------

INSPECTWHL SURFACE PROTECTION MEASURES 

WELL CAPS 

Is the well capped? (19Yes O No 

Is the cap able to be locked? O Yes � No 

Is the cap locked? O Yes fJ No 

De,cribe eiristing problems with well cap. if any. or check none: 

CONCJIET! PAO 

□ "ft• it ft 0 llJ,n. • 18,n. 0 2 ft round, D Yu O No 

11regular10amage (describe) --------------------------------------

CZ-19 
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- . 
four posu. min. 3 in. 10, I remov•blel 

If no, describe t>.11ier posts: 
.. 

._ __ -- ..---- :..-.- ·-- - -

. ·� 
·· ... -�n 1 ., .. 

� . -

U!Jt.L�L-91-32 ·-·-·-

llAIUtlfM l'Q� Ti Draft A 
. 

. 0- Yes JI No 
�

4Y"I -. 
,; ,., r H�m�ny��- :-lffi� ;·,-�:;- ._. O�meter of posul 

I /z_, . ... . . 
ts there ii remouble post 1 0 Yes 

-- -
QNo 

-- �·-=- -
luegui.rlO•m•ge (deuribe) +t:,,t"'° O(!Jsf Wr#t @d«� cadc'<xl�iz'vt 

,:J;;.14,i. sik af- ell �/110, 
{}Ja.k.r,'al a.ash t1fj. d

!
( 

.. CASING INFORMATION 
CASING DIAMETERS:· OUTER !SURFACE!, INNER, ANO OTHER- RECORD IN INCHES 

lndiQte diameter of c•sing. Otturibe type
� 

cuing (e.g. carbon steel. st•inleu neel. PVC. 11tc.) 

s: ,./ � Outer casing: • __ 00110: R 8 8 Type_ �b,:,.. o±wl 
Inn•� c•sing: 00110: Type 

Other using: 00/1D: Type 
Other using: 0D11D: Type 

Desc:ribe condition of top edge of the highest mon cu;ng: 
0 J•gged O Uneven ,lFwly Level O Beveled 

Other (deunbe) 

Dfl<tibe protective cu;ng d•m-Age, if •ny (e.g., hole in Cllsing. bent. IIK.), 01 UI.U none: 

/zl)(-v3 m �,sf ..;. "-.! e,.� std e.. i 
Dist•nce from: (check one) 

� G,ound Surf•ce O CamencPad To top edge of highest most casing 

SAMKIN§ EQYIPMENT INSTALi.A TION 

Descnbe type of pump system: 
O Hydrostar- O Submen1ble D Bl�der 'iiNone 

Dttsu1be type ot pump system support: 

O None 

2, �s-" 

O Hydrosw Pl•t• 0 W4t11Sul Q J•HOOk O SleelCible 

Deunbe type of pump system: 
O 3'4 In. su,nleu Steel 0 1 112 In. ABS 0 I in.PVC 0 1 112 In. g•lvanuad 

lrregul•rlOam•ge (descnbtt) 

WELL�ITE 

Describe deb,is present at well sue. if any, 01 check none: 'Non1t 

Describe wttll sue 111egul•11t1es (41.g .• down in p1c, lodted building, etc.) o, check none: �None 

SURVEY INFOIIMA TION 

Desu1be survey m•rk loc•tion: 

O Top edge of highesc most casing 0 ar•u Ma,ker 0 Both 

acne, (descnbe) 
Is n•mp cle•rly visible 1 0 Yes jitNO 

, 

CQMMINTi 

' 

.0-Tf3 - 'Ti:, 9 5 r. -;i_ 9(,,, ;:. ltJI 9:t ¥-
' iuhv w ca��� , 

µ-C) a �c:..., 1D,f-� �e.J.r,,();/.�ci, �. a '1. fll\. 

� C). cr:uiJ'1:JI. f'±Tlu � £m-'I � ,h�121a d,. /.p c,1-,,:,d 12.'¥- #r 

CZ-20. 
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DOE/RL-91-32 
Draft A 

RE.SOURCE PROTECTION.GROUNDWATER WELL 

STRUCTURE FIELD INSPECTION REPORT 

W ell Photo. lncl11d@ appurt@nanc• 
d@!cri ption of w@II sit•. Include additional 
photogr.1ph1 u n••ded to docum•nt 
unu,ual condition ,. lab•I photograph(s) 
with w•II numb•r and dat•. Sign 
photo gr.1ph(i) th•n attach to fi•ld 
in1pf!Ction rpport. 

W@tl Nu';M, 2'99 :w If - /CI . ·oai. /. 6 {" - 71 

lntl)fflor (print) /l1 /)1, Ba.; rd, -6, ·I'\. c:::vzn , 

Signature vfrl�7>2 6�-s� 

Will IDENTIFICATION ID MARKINGS 

D Yfl 

D Yes 

D No 

0 No 

If y@1, it the bra,, marlrpr it 
with�ll101 

D Y•t O No 

D Y.s D No 

Doe, th• cuing np ed to b• p.1intf!dl 
r@paintf!d thu, r•<iuiring relab•ling1 

D No 

WRL SITE IDENTIFICATION 

Jof!! w,tt� a barb•r � 7 

DoMw@II have an idenr,lication �ign 
poH@d at @nlranc@ t���7 

I! well located in or around a «::-
particular (acrlity? (e.g. 216-1\-10 i� 
8-Y Tanlr Fum1, 8-Pond. etc.) 

1, well loca ted in a radiation zone? 

lrregular/Damag• (dP!Cribe) 

I! th• well �app•d' 

1, the ca p able to be locked7 

1, th@ cap lo ckpd7 

0 Ye! 0 No 

0 Yl!1 0 No 

0 
v,, D No 

�� .. 
D No 

D YH D No 

D Ye, D No 

11 no. it one needed7 O Y•• D No 

D Yet O No 

rf y@1.id@ntify facility ____________ _ 

If yfl. dflcribe zone typ• __________ _ 

DMcrib@ ui1ting p robl•m• with well cap. if any. or check non@: 

CONO.ITEPAD 

·□ Non.- □ ",,. 4 It D 18in_ .- lit in. 0- l ft round It it damag@d1 

lrregular10amag@(de1crih"') --------------------------------------� 

CZ-21 



Outer <•iing: 

lnner,�ng: 

Other <•ling: 

ISAIUdt� l'U) TS 

0 hi Qt� 

oono: ----�----¥-1----

oono: -------..---1--+-+--�-+ 

oono: _______ ....., __ �--+-

Other c•ling: 00110: ----------,�-_,.,"---+-

Oewibe condition of top tdglt of the lughu, moil,� 
0 J�ged O Uneven 

D0E/Rl-91-32 
Draft A 

,
Di•m1th!f ol p0Jll1 ______ _ 

□ No 

Type ______________ _ 

Type ______________ _ 

Typ1t ---------------=---

TyjM ---------------

0 81tv1thtd 

Other (des<11be) ___________________ ..,_ _______ ___._ ____________ _ 
Dewibe proteai,,e c�ng d•m•ge, if •ny (e.g .• hole in c•Mng. bent, 1tc.). o,, 

D111•nc• hom: (dlit<k ooe) 

· O G,o"'1d Swl.ca 

0 Nonw 

SAAUt.lNG EQUIPMENT INSTALLATION 

Dew,be type of pump synem: 
0 HydlOUM• 

DeK11be type of pump sy1t1tm suppon: 
□ HycJIO$lM Pf,u. O Well Sw•I 

Dew1bc, type of pump system: 
O 314 in. s,.,oieu StHI D 1 112 1n. AltS 

0 Bl�dtt O None 

0 J.ltook 

0 1 in. PVC O I 1/2 ,n. q•lv•mzwa 

lrregul•11D•m•ge (l.leS<11b1t) --------------------------------------·"-

WELL SITE 

Desc11be deb115 pteHnt •t well 11tt. 1t •ny, o, ,nwcJr. nom,: 0 Nunw 

Dewibe w1til 1ue 111egul.,,&ici (e.g .. down in pit. ICKJr.td bulli.1109. otlC.) o, ,n .. ,Jr. non•: 0 Non• 

SURVEY INFOAMA TION 

D•Knb• swvey m•, Jr. ICK•uon: 

O Top edge of h1gh1Ht mou c•Mng 0 Both 0 Nonit 

Olher(dftKnbe) ------------------------------------------
luc.mpd .. ,ly viwbutl O Ye, O No 

s2C "-' .,_ II, 

CZ-22 
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RESOURCE PROTECTION GROUNDWATER WELL 
___ SJRUCTURE flELOJNSPECTION REPORT 

' ., 
' 

l.!.o:�., ' • ., , ___ .::;:.;t.:· .... ,,:,.... ,------------------------

Does well have a barber pole 1 

Does well have an 1dent1ficat1on sign 
posted at entrance to access route? 

Is well located an or around a 
particular fac:1hty? (e.g. 216-A-1 O crib. 
B-V Tani. Farms. !3-Pond. etc.) 

ls well located In a radiation zone? 

lrregular10amage (describe) 

Is the well capped, 

Is the cap able to be locked? 

IS the cap locked? 

Well Number :'?'if-4!/ f'· 4' Date /-c)�-9/ 

Inspector (print) /YJm. 8@ rd_ - 5ih."t<2:1f 

Signature fn 1Y7 Bad. -s�p,,.Q 

WELL IDENTIFICATION ID MARKINGS 

Is the well labeled? 

· If yes. should the casing be 
relabeled? 

Does the well have a brass marker? 

If yes, is the brass marker stamped 
with well ID? 

Does the casing need to be painted/ 
repainted thus requiring relabeling? 

� Yes 

O Yes 

�Yes 

�Yes 

O Yes 

or-.. 

�r,. 

or-.. 

or-.. 

� N 

Irregularities __________________ _ 

WELL SITT IDENTIFICATION 

O Yes 1fl_ No 

O Yes J-No 

�Yes O No 

Q Yes �NO 

If no. Is one needed 7 O Yes \;it:Nc 

If no. ,s one needed? O Yes 13;YN: 

. / .,. 

If yes. 1dent1fy facility J / \(2 -' z_ -I, Ex +)\c, � .. 

If yes. describe zone type __________ _ 

INSPECT WELL SURFACE PROTECTION MEASURES 

WELL CAPS 

� Yes O No 

O Yes (i!,1 No 

O Yes rfJ. No 

Describe e111st1ng problems with well cap, ,t any, or check none: O None 

CONCRET! !»AO 

O Nom, 04ttx4tt O 18 ,n. • 18 ,n. &,_2 ft round Is It damaged? O Yes fe Ne 

Irregular/Damage (describe) ---------------------------------- __ _ 

C2-23 _ 
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. - . .. 

Four posts. min. 3 in. ID, I removabie? 
• -1 1 

. . 

IIARRIER POSTS 

;( 0 -y�•: }!,No 
CJ • •  - • 

·- ;., 

DOE/RL-91-32 
Dratt A 

·-
. . ,. l . � ., � � -...., 

-

Itno.desaibe t>.mer posts:. - .. How many posts 1 OQJl(.-:- Diameter of posu 1 

Is there a removable post 1 D Yes D No 
... ·�,, 

: 
•I . ••, 

I � 

lrregulariOam·age (des,rrbe) n{ht.L..-
I 

. 
CASING INFORMATION 

CASING DIAMETERS: OUTER (SURFACEl, INNER, AND OTHER- RECORD IN INCHES 
lndi,ate diameter of casing. Des"ibe type of casing (e.g. ca,bon ste.t, suinlessste.t, PVC. etc.) 

-� - - .. 

�½'"/t// . b Outer casing: 00110: Type ea..,or 01? 
Inner casing: 00110: / 

· 
Type · 

"3 6 t!� 

Other casing: 00110: Type 
Other casing: 00/10: Type 

Oe5'flbe condition of top edge of the highest most casing: 
Jd Beveled D Jagged 0 Uneven D Fairly Leve} -

Other (desu1be) 

Describe protective casing damage. if any (e.g .. hole in casing, bent. etc.), or check none: D None 

Distance from: (c;heck one) 

D G,ound Surface 
/

Cement Pad To top edge of highest most ,asing :2_./51.;
I 

·. 

SAMPI.ING EQUIPMENT INSTALLATION i 

Describe type of pump system: 
0 Hydrostar 0 Submernble O Bladder 

,.
None 

Describe type ot pump system support: 
O Hydrostar Plate 0 Well Seal Q J•Hook 0 Steel Cable O P1tless Adapter 

Describe type of p1,1mp system: 
O 3/4 In. Stainless Steel 0 1 112 In. ABS 0 11n. PVC O 1 1/2 1n. galvanized . 

lrregulat/Oamage (des,nb,t) 

WELL SITE 

Describe debris present at well me. 1f any. or check none: 'lii3"None 

Oe5'nbe well site 1rregulam1es (e.g .. down In pit. I0,ked building, etc.) or check none: 'i1J None 

C'--...__ 

SURVEY INFORMATION 

Oes,nbe survey mark location: 

O Top edge of highest most casing 'fiJ Brass Marker 0 Both D None 

Other (describe) 

Is stamp clearly visible? O Yes C:jlNo 

COMMINT!, Zo 3. Si' .,.� 
i1 :::r- � �oo.��, :2.9�./ �03-�8 

I 

b-R.)(7-,.J ..f.t.� rrt cast'� -,. -
�" 

Qr��·: �p�� ���td_ bt e
✓

� N� r= · =±:;= -=:!a=i=-½· d;=c=;d_ b¥ �-

-
-

CZ-24 A·6000•499A (03/90) 
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D0E/Rt-91-32 
Ora ft A ---· --

RESOURCE PROTECTION GROUNDWATER WEU 
°'.

.:Jl
' _ •,; :J ___ ..:.ST __ R__.U<:!U·�·E-!-l�_L_.� IT"�_s_P _ecr_1_o_N_ R_E_ P_o_R _T ________ --I 

Does well have an 1dent1fication sign 
post� at entrance to access route I 

Is well located in or around a 
particular facility? (e.g. 216-A-1 O crib. 
8-Y Tank Farms. 8-Pond. etc.) 

Is well located In a rad1u1on zone? 

Well Number:27 9- !.v I Y - 7 Date / -;;) Y-91 

WEU IOENT1F1CAT10N ID MARKINGS 

Is the well labeled? 129- YH 0 Ne 

· If yes, should the casing be O Yes ffl-No 
relabeled? 

Does the well have a brass marker' ,;;i Yes 0 No 

If yes. is the brass marker stamped 1J Yes 0 No 
withwell I0? 

Does the casing need to be painted/ O Yes '¢No 
repainted thus requirrng relabeling? 

lrregula11t1es 

WEU SITE IDENTIFICATION 

0 Yes 'flNO If no, Is one needed? O Yes ,Kil No· 

O Yes �No If no, Is one needed? O Yes 9l No 

� Yes O No If yes. 1dent1fy facility d..l(a-2-/A- hl-e.Cd 

O Yes '9) No It yes. dHcrib• zone type ___________ _ 

lrregular1Dama1J• (describe) --------------------------------------

Is the well capped? 

Is the cap able to be locked, 

Is the cap locked? 

INSPECT WELL SURFACE PROTECTION MEASURES 
WEUCAPS 

\'l!l YH O No 

}SL Yes O No 

pg.,ves O No 

Describe existing problems with well cap, 1f any, or check none: 

CONCRETE PAD 

QNone 0 4ftl&4ft 0 181n. ,r 181n. p.2 ft round 

�Nomt 

Is ,t damaged? ,'A Yes O No 

1rregular10amage (ct-scribe) --------------------------------------

CZ-25 
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DOE RL-91-32 

.. lfARRIER POSTS 
----Draft A 

Four posts, m,n. 3 1n. ID. 1 removable? 

If no. describe barrier posts: 
• 

,_._ I 

- Diameter of posts? ______ _ 

Is there a removable post? 0 Yes D No 
: -. i " 

Irregular/Damage (describe) __ '-'-"....._.�::;....--------------------------------

CASING INFOAMA TION 
CASING DIAMETERS: OUTER (SURIACI). INNER. ANO OTHER-RECORD IN INCHES. 

Indicate diameter of casing. Describe type of casing e.g. ca,bon stNt.sta1nless stfft, PVC. etc.) 

Outer casing: 00110: o;; ,, " Type ;ta, /on Alo/{ 
lnne, asing: 

Other casing: 

00110: --------------

00110: --------------

Other casing: 00110: _____________ _ 
Describe cond1t1on of top edge of the highest most c.asing: 

0 Jagged O Uneven 

Type---------------

Typec ______________ _ 
Type---------------

Othe,{descr1be) -------------------------------,,--,,,--
---=-=---------

JJ:1":.� 1 -� 1 .PJ I 
Describe protective casing damage. 1f any (e.g .. hole in casing, bent. tK.), or chea none: i;io. None 

cl ; wsU /2alc:. 5 / 4 cqs1a9 - I 11 ±A<. a<1dh I -h, tik WGS t-, 
Distance from: (check one) 

0 Ground Surface i;gi Cement Pad �- .:-" 
To top edge of highest most casing --""�---....)--------------

SAMPt.JNG EQUIPMENT INSTALLATION 

Desc11be type of pump system: 
0 Hydrostar 0 Submersible 

Describe type of pump system support: 
O Hydrostar Ptate O Well SHI 

Describe type of pump system: 
D 314 in. Stainless Steel 0 1 1/2 ,n. ABS 

O Bladder 9'-None 

DJ-Hook D Steel Cable 

O 1 ,n. PVC O t 112 ,n. galvanized 

O Pttlen Adapter 

Irregular/Damage (describe) --------------------------------------

WELL SITE 

Describe debris present at well me. ,f any. or check none: 

Describe well site irregularities (e.g .. down ,n pit. locked building, etc.) or check none:. pa None 

SURV!Y INFORMATION 

Describe survey mark location: 

0 Top edge of highest most casing � Brass Marker 0 Both O None 

Other(descnbe) ------------------------------------------
lsstamp clearly visible? O Yes � No 

'J-0 7 d., ,·tl :., 

D-T-6 dQJ. l �<// 
COMMENTS 

-1-;;; 9?z / = o?OS.So 

A-6000-499R (03/90) 
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OOE/RL-9i-32 
t , 

RESOURCE PROTECTION GROUNDWATER WELL 

,,_ 

.STRUCTURE EIELD INSPECTION REPORT • < � •· · ' 

...... ' I> '  • ...  

W•IINumb•rO(qq-ti)/f-9 Date / -3 /-Cf:,/ 
Inspector (print) IV[ fVI Ba/cd- s '

°

m fV10 Y1 5 
. . 

Signature '---t?JJYZ 8�- ,10:JIYY½".?¼2 

WUL IDENTIFICATION ID MARKIHGS 

11 tlle well labeled 7 

If ye,. st,ould th• casing be 
relabeled? 

If ye,, i1 the bran marker stamped 
withwell107 

�Yes 

� Yes 

O Yes 

O Yes 

i9 Ye, 

0 No 

0 No 

{XNo 

0 No 

0 No 

J_qC(-"11 a--y • /-31-'?/ 

�ff�-5� 

Doe, the ca,ing need to be painted/ 
repainted thus requiring relabeling? 

lrr�utaritie, _'71.__.._ovu_;....;.___;;;;.... _____________ _ 

Doe, well have a barber pole? 

Does well have an identification sign 
posted at entrance 10 acc.ss route I 

11 well louted in or around a 
particular lac1hty? (e.g. 216-A-10 crib. 
8-Y Tanlr Farms. 8-l'ond. etc.) 

Is well locateu in a racJ1auon .:one? 

WELL SITE IDENTIFICATION 

O Yes '"1J No 

0 Yl!S JJ No 

�Yes 0 No 

/4 Yes 0 No 

If no. is one needed 1 

If no. is on• needed? 

If yes. identify facility 

O Yes 

O Yes 

911,, - c. - I 8" 

If yes. describe zone type rJL1.Ci� Ctti<.,nc/ 

�No 

ll!] No 

mdasA 

Irregular/Damage (ducrjbe) --------------------------------------

Is the well cappecJ' 

Is the c.ip able to ue loclted7 

IS the cap locked? 

INSPECT WELL SURFACE PROTECTION MEASURES 
WELL CAPS 

O Yes �No 

0 YH � No 

O�scribe existing prol,I�• with well cap, if any. or checli none: 

CONCRETE PAD 

��one O '11tx4 ft 0 18 in.• 18 in. 0 2 ft round Is it darnll9ed7 O Yes !;:KNo 

lrrt!gular10amage (de1erebe) --------------------------------------

C2-:-27 
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-··· -· 00£1RL.-91 J2 I 
IIAHIUlK POST� Draft A .. ' - •· 

)!r No Four posts. min. 3 in. ID, 1 remov•blel Q Yes 
I 1

..,..
_ . 

If no, descri� �rrier posts: \ ·•· · How m•ny posul 21.� � --· Di•meter ot posu l 
-- --- - ......... -· . - Is there • ttmov•ble post 1 � 0 Yes D No- -- --

lrregul.arlO•m•ge (dewibe) -- -

- . CASING INfOIIMA TION ·' ,. 

CASING DIAMETERS: OUTER !�URF AC£}, INNER, AND OTHER- RECORD IN INCHES 
lndiute di•meter of aling. DeS<ribe tyl)4t of

/
ling (e.g. c•1bon steel. n•inleu UHi, PVC. etc.) 

•. OuteHuing: 00110: t, st� &J ,,, . 'Type QA..cbro si:e.e..,, I I 

Inner using: 00/ID: { Type 

Other cuing: 00/10: Type 

9mer caling: 00/10: Type 
Describe condition of top edge of the hi9hest most cuing: 

OJ�ged 0 Unev•n !jl f•11ly Level 0 Beveled 
Other (desu1be) 

Des<ribe proteaive c•ling d•m•g•. ,t •ny (e.g .• hole in cuing, bent, etc.), 01 che<k non•: �None I 

. ' 

Distance from: (chec:k one) 

11. Ground Surf�• 0 Cement PW To top edge ot highest most caling �qt. 
/ 

\ 
SAMPt.lN!j EQUIPMENT INSTALLATION \ 

Descnbe type ot pump system: 
O Hydrostar- O Submen,ble 0 Bladder qi!'None 

Describe type of pump system support: 

.. 

□ Hydrost•r Pliite Q W41II Se., OJ-Hook 0 Stael Cable O P11hus Adapter 

DeS<t1be type of pump syuem: 
O 314 in. Stainless Ste.I 0 I 1/2 In. ASS 0 I In. PVC 

Irregular/Damage (desu1be) 

WELL SITE 

Dew1be debt1s pres.nc u w·eu sue. 1f any. o, che<k none: 

Desc;ribe well site 11regulariues (e.g., down in pn, loued building, etc.) or ched none: 

Descnbe survey ma,k locauon: 

O Top edge of highest most casing 

Other (describe) 
Is stamp clearly visible 1 D Yes □ No 

.C-:C-..-Lr l ol(3.�¥/ E-h:f� 
D-T� 

J 

') . ..J7."17t "J... 01 : 

SURVEY INFORMA TlON 

O Brus Ma,ker 

COMMENTS 

f)-T-.B 
�J. D. rs 

O I 1,2 ,n. galvanmtd 

Jj°None 

�None 

0 Both &°None 

� �d�t:� �b,,,,✓� 
. 

-

i 

(_ 
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OOE/RL-91.:.32 

RESOURCE PROTECTION GROUNDWATER WELL 
< SJ�UCTURE FIELD INSPECTION REPORT 

i......----------__ .... ,�------

, � ,;sl 

• .;:i.;,;. 0 

WellNumberefC/-f-W/f-/0 Date /-3(-C// 
. .,, 

·-

. �•· 
... -�

.....t 

.. .,. _,... 

,:,;:; ; ��:� · .... ;·,;__-. ... :· .- .,- - ... ·,.-·.�:;�_ .· -.. ,. 

<;--� .. -·· .. i)f�-

. � 

,_...__ 
-:-: , .•. I I f 

� - .. 

,· . .,,-,;· ...... . 
-... ;_.......,,,.-;: '· ... ::· . 

§�[t�Z�( ��:: 
�..;-. ... .A,._ • j -�·· 't 1..-.• ....... ► S ... _....;.· ,��·-;-,-. .. ..... (� ... -,..� � ·-·..:-'1t"''·,·�:.-...,.,._ ·. . . �-,.,. __ ,,.,,..-:--�-· -:.·; .. ,_,...n,-, 

...,.��--. � ....... �- ·---==- ...... ;it,., :,. 
:""'i • ,...,,v ..... _.,......,._ \. -.. � f���-'<.'"' ,::._ ... _ ::" ... ,._-- .1r: 

--:�<-·/:tti; :�: --:���� . . 
- . . -- --;_ . 

-�-;.: ,,...-;.._... . .... . . ., . -' 
·-·;;.-- - • ..,. __ ,;._.,,.. • •. . •.. •o�·-::---•.',,··. •·: • .... .::.;. 

•• ·• • _,,. Jo• • • -;� • • -,,,-V•, \ :'-, 
e 

�� 

·. -!.�:-;.:, .. :
-'
� -;-,..:-� -� : _.-.-_· :;i:��·-:: 

·, .-,."•••�·;... �L!c•i-..:- • , . '-.. . . .,. ... , .. � .. a:.� 

tn1�or (print) tJUn (ia,y1rd - Jt M, M-0?'.V 
Signature J111n �-;5"� 

WELL IDENTIFICATION ID MARKINGS 

11 the�ll labeled? 

If yes, should the casing be 
relabeled? 

Does the well have I bran muker? 

If yes. i1 the br.ns marker stamped 
withwell lO? 

'

1 

Does the casing need to be painted/ 
n�pa,nted thu1 requiring relabeling? l 

�Ye, 

�Yes 

D Yes 

D Ye, 

O Yes 

D No 

O No 

�No 

O No 

1':f No 

�(ff/-tvlf -/D 1-s.1- 9/ 

HlJll�:54 
! Irregularities _____________________ _ 

Wfll SJTE IDENTIFICATION 

- ! Doe1well have a barber pole7 QYts � No If no, is one needed? D Ye, j& No 

Does well have an identification siqn D Yl!S -�No If no. is one needed? O Yes �No 
1 poued at entrance to access route? 

11 well located in or around a �Ye1 
pa�•cular facility? (e.g. 216-A- 10 crib. 

O No If yes. identify facility d(/ {R - '.2. -/ ff � 

B-Y Tanlr Farms, B-Pond, etc.) 

Is well located in a radiation zone? �Yes O No If yes. de,cribe zone type ucr/e7vm.v?d cad,h 
Irregular/Damage (describe) 

INSPECT WHL SURFACE PROTECTION MEASURES 

WELL CAPS 

11 the well capped? Jg: Yes O No 

Is the cap able to be locked? O Yes 51 No 

11 the cap locked? O Ye1 S No 

Describe existing problems with well cap, if any, or check none: "S None 

CONCRETE PAO-

�one □ "ft." ft O 181n. • 18in. O 2 ft round Is ,t damaged? O Yes �No 

1r:�ulat10,1mage (de,cribe) -....!.'�\.,.l:V!..!.'�-:.----------------------------------------

CZ-29 
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I 

Four posts, min. 3 in. 10, 1 11mov•ble l 

__ ilOE/RI -91 -32 
11AK1uu,o>rs . Draft A 

,;, D Yes !liNo 
.. • ... l 

If no, describe �rrier posu: . .: �)�� .... t , ., w 

(0 ' Di•meter of posts? ______ _ 
··- ------

IS there• remonble post? D Ye; �-□-No -� 

lnegul•rlD•m•ge (dewibe) --------------------------------------

CASING INfORMA TION 
CASING DIAMETERS: OUTER (SURFACE). INNER. ANO OTHER-RECORD IN INCHES 

lndic•te di•meter of Qsing. 04tS(tibe type oJpsi g (e.g. ,.,bon neel, ,�inleu neel, PVC. etc.) • 

Outer cuing: oono:· S/. · 
0 

·.:- Type ·· Qa):nqn_ s./-�e/ 
Inner <•sing: ODnO: _______________ Type_._._._. --------..-----
Other casing: oono: _______________ Type ______________ __ 

Other cas.ng: • ODnD: ______________ Type ______________ _ 
Describe condition of top edge of the highest most cuing: 

0 Jagged O Uneven � Faitly Level O Beveled 

Other (describe)---------------------------------------
Describe proteaive casing damage. if iny (e.g .• hole in cuing, bent, tee.). o,. check none: lS None 

Di5tanu from: (chea one) 

-p!, Ground Su,face O CementPid �. I"' ✓ To top edge of highest most casing -".:>'--"'--""-'-------------

SAMlt.lNG EQUIPMENT INSTALLATION 

Desct1be type of pump system: 
O HydrostM• 5lf Submersible 

Describe type of pump system suppon: 
O HydrostM Pl•te O Wftll Se� 

Desct1be type of pump system: 
O l/4 10. Sta1nleu Steel lSt t 1/2 IA. ABS 

O 81�der O None 

'ft)' J·HOOk 0 Steel Cible 

0 1 in. PVC 

\ 

O Ptlhtss Adapter 

lrregulariD•m.ige (describe) --------------------------------------

WELL SITE ) 

Describe debns present •t well sue. if iillny. o, check none: 5q None 

Desaibe well sne irreguianues (e.g .. down an pn. locked building. etc.) or <heck none: °9iNone 

SURVEY INFO AMA TION 

Descnbe survey ma,lr. location: 

0 Top edge of highest most c•sing 0 Both �None 

Other (describe)------------------------------------------
1uumpdea,fy vi11biel O Yes O No 

..;, D-T 

CZ-30 
A-6000·499R (03190) 



Does well have a barber pole 7 

Does well have an identification sign 
posted at entrance to access route 7 

Is well located in or around a 
particular facility? (e.g. 216-A-10 crib. 
B-Y Tank Farms. B-Pond. etc.) 

Is well located in a radiation zone? 

Irregular/Damage (describe) 

Is the well capped? 

Is the cap able to be locked? 

Is the cap locked? 

DOE/Rl-91-32 

Draft A 

Well NumMr 'J_q '1 · ?ti I Y ·ff Date I -;u,-9/ 

1 Signature ____________________ 1 

WUL IDENTIFICATION ID MARKINGS 

Is the well labeled? 1:i(Yes ON 

If yes. should the casing M %Yes ON 
relaMled? 

Does the well have a brass marker? D Yes t:KtJ, 

If yes. is the brass marker stamped D Yes 0 N, 
with well 10? 

Doe, the casing nffd to be painted/ -& Yes 0 N(I repainted thus ripqumng relaMling? 

lrregulanties 

WEU SITE IDENTIFICATION 

O Yes !$No If no. is one needed? 

O Yes �No If no. Is one nffded? 

D Yes -9l-No 

D Yes f,;a No 

p Yes O No If yes. identify facility 21& - � -/ P C44'-t 

l;tJ Yes O No 

INSPECT WEU SURFACE PROTECTION MEASURES 
WELL CAP� 

� Yes D No 

D Yes "¥l No 

D Yes -� No 

I 

DM<rit>. e,11st1ng problems with well cap, 1f any. or che<k none: G,None 

�one O 4ttx4tt 0 181n lC 181n. 

CONCRETE PAO 

0 2 ft round Is ,t damaged? D Yes D No 

1rregular10amage (describe) ---------------------------------------

CZ-31 
A-6000-499 (0],-q 



D0E/RL-91-32 -----·----------------------- Draft 
A . BARRIER POSTS 

Four posts, min. 3 ,n. 10. 1 remonbld O Ya J �-
.--- � . --J'"f,/½�-,: - ]_.,,. .... , lf-no.desaibebamerposu: · �·-"'·,, ·1• Howrriany posts�' �:•· · ,,,: o,ame�er ot�sts] .• 

- ___ .._._.� -- -- ' •  " ' ,,.., __ :.:_---------
--------

Is there a removable post? O Yes □ No 

lrregular/Oamag•(descrrbe� _________ -__ ,_,_. ,_• _______________ , __________ _ 

CASING INFORMATION 
_ CASING DIAMETERS: OUTER (SURFACE), INNER1 AND OTHER- RECORD IN INCHES 

Indicate diameter of casing. Describe ty� of QSI
Z?

. ' (e.g. carbon stffl. SQinleu steel. PVC. etc.) . · · 
5:.1'. ,, / ,, · .•. Outercasing: 00110: (17 1/'f: . 

� Type ta d2<21:: sf::!./ ; � 
Inner QSl"9� 

Othe, cuing: 

Other casing: 

00/10� --------------

00110: --------------

00110: -------------

Type--------------

Type --------------

Type---------------
Describe condition of top edge of the nighest most casing: 

�Jagged �Uneven 0 Fa11ly Ll'lel O Beveled 

Other (describe) ------------------------------------------
Describe protective casing damage. if any (e.g .• hole in casing. bent. etc.). or check none: �one 

Distance from: (che<k one) 

fl Ground Surlaca 0 CamentPad To top edge ol highest most cuing __ 
3_._3 __ '( ____ 1�. ______ _ 

SA...UNG EQUIPMENT INSTALLATION 

Describe type of pump system: 
0 Hydrostar 0 Submenible 

Describe type of pump system support: 
D Hydrostar Plata O Well Seal 

Describe type of pump system: 
□ 3/4 1n. Stainless StHI 0 1 1/2 1n. ABS 

D 81addar �Nona 

Q J•HOOk 0 Steel Cable 

0 1 in.PVC O 1 1/2 ,n. galvanized 

O Prtless Adapter 

Irregular/Damage (desu1be) --------------------------------------

Describe debris present at wall site. if any. or che<k none: 

h r(";/c� ala,') :a ,,-

WELLSITt 

Describe well site 1rregulu1ties f..g., down� pit. locked building, etc.) or check none: 

SURVEY INFORM.A TION 

Describe survey mark location: 

O Top edge of highest most casing O Brass _Marker 

�None 

p!l"Nona 

0 80th �None 

Other (describe)------------------------------------------
Is stamp clearly visible? O Yes �No 

COMMENTS I q /. 'f I 

!�q-, CJ 5' -+-�.9t, :;. 1 q /· 9 o 

C2-32 A-6000-499R (03'90) 
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D0E/RL-91-32 
Draft A 

RESOURCE PROTECTION GROUNDWATER WELL 

STRUCTURE FIELD INSPECTION REPORT 

Does well have a barber pole 7 

Does well have an 1den11/ication sign 
posted at entrance to access route I 

IS well located in or around a 
particular raciloty 1 (e.g. 216-A-1 O crob, 
8-Y Tank Farms. 8-Pond. etc.) 

Is well located in a radiation zone' 

Irregular/Damage (describe) 

Is the well capped' 

Is the cap al,le to be locked? 

Is the cap locked? 

Well Number itl/[-Wtr- /;l. Date /-31-Li / 

Inspector (print) (YIM /3a+ f/4:l - S1 (Yt,M m,5' 

Signature '-J?lW,,. g � -svnvmLY'{? I 

WELL IDENTIFICATION ID MARKINGS 

If ye,. should the casing be 
relabeled? 

Does the well have a bran ma,k er' 

If ye,, is the bran marker stamped 
withwell 1O? 

Doe, the c.ning need to be painted/ 
repa,nted thus requiring relabeling 7 

'fSlYes 

r1Yes 

0 Yes 

O Yes 

IS Yes 

0 No 

0 No 

W,o 

0 No 

0 No 

lrregula11ties _________________ _ 

WILL SIT£ IDENTIFICATION 

O Yes �No 

O Yes 'IJ! No 

� Yes 0 No 

i Yes 0 No 

0 Ye, 

O Yes 

�No 

� No 

1f yes. ,dent,fy fac,rity -.::o<::.,..:/_f1=----=2:..-I_K_.,_e,"'r_, '.:::b:.___ 

INSP£CTW£LL SURFACE PROTECTION MEASURES 
WELL CAPS 

� Yes O No 

O Yes (;a_ No 

O Yes � No 

Describe existing problems with well cap, ii any. or check none: O None 

CONCRETE PAD 

0 '1 ft• 11 It 0 18rn x 18,n. 0 2 ft round Is ,t damaged? 0 Ye, � No 

trregulartOamage (c1escrobel ------------------------------------

C2-33 
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I ' 

_________ DOE/RL-91-32 . ·--·. ·- -··----
IAIIIUfR POSTS 

0 Yes '1idJNo 
., 

·· r 4 ◄.. 17 . 

Draft A 

1f"• ·• four posts. min. 3 in. ID. 1 remov1ble1 

. •!. no, �-��'!ibe _b•�ie! �-,u�. _: �ow _miny posu_l 7l pyi f< ·· 
I f"'s � 

D�mete, of posul ______ _ 

l$_thereuemovable pon1 O Yes D No _- _ 

Irregular/Damage (describe) __________ ,.. __ ' _
1 
__________________________ ( 

CASING INFORM.A TION 
CASING DIAMETERS: OUTER (SURFACE), INNER, AND OTHER-RECORD IN INCHES 

lndiute diameter of casi09. DeS<ribe ty
� 

of c
7

· g (e.g. ,.,bon llHI, su,nleu UHi, PVC. etc.) 
. (· 5, d I II -

I _,/ I Outer casmg: ODn
_
D:Q ?L (.o Type _ _.('.!._.a ... tC-ko ..... aYZ ....... -._:-s:r...,.l'-e.,;__. ____ _ 

Inner c•sing: 00/ID: ______________ Type ______________ _ 
Other casing: O0/ID: ______________ Type ______________ __ 
Other casing; ODnD: _____________ _ Type--------------

Describe condition of top edge of the highest most casing: 
0 Jagged O Uneven ,Sl F111ly Level O Beveled 

Other (desa,be) -------------------------------------------
Describe protective QSing damage. if any (e.g .. hole in casing. benr, tt(.). o, check none: 1jj[None 

Distance from: (,heck one) 

� Ground Surfac:e O CtmentPid To top tdge of highest mon casing ___ :?...._ .... ,_z"�_!_✓ __________ _ 
\ 

Desc11be type of pump system: 
0 Hydrosta,. ,t Subm1trMble 

Desc11be type of pump system support: 
D Hydrostar Plate O w-,u s-., 

Desc11be type of pump system: 
0 3/4 in. Staanleu Stetel Q 1 1/2 10. ABS 

O Bladder 

D J•Hook O P,lleu Adap1er 

O 1 in. PVC � 1 112 1n. galvanized 

Irregular/Damage {des<11be) --------------------------------------

WELL SITE 

Desc11be debris present at well Sile. it any, o, ched; none: O Non• 

,hca kn ffiass 
Desuib" well site irregu!irtties (e.g .. down ,n pat, locked building, ttc.) or check none: �None 

SURVEY INfORMA TION 

Describe survey ma,k locauon: 

O Top edge of hicJhesc most casing O a,us Marker Q !30th JlNonot 

Other (describe) ________________ ....;. ________________________ _ 

lsnampdea,tyvisible1 Dyes ,):I No 

COMMENTS 

== .:?IS. 07 iu/c.w TO<!, 

C2-34 
A-6000-49�R (03190) 
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00E/Rl-91-32 
- Draft A 

' . ... .; 

RESOURCE PROTECTION GROUNDWATER WELL 
. ' .,, 

STRUETURE- FIELD INSPECTION REPORT 
:: .. • •  1 

WellNumber l<\�-W\j-l 7 Date _...,;;)
...,
,1-/_;;z_1...,./_1._I_ 

lnspe<tor (print) Z- C2rzinflrJ 
Signatur• er �4-:= 

WtLL IDENTIFICATION ID MARKINGS 

. r, the well labeled? 

If y�. should the ca,ing be 
relabel'!d? 

Doe, the well have a bran marlcer > 

.IJ ye,. i1 th• bran mar leer stamped 
·withwell 101 

[D/4, 
O Yes 

�s 

(jy'(es 

O Yes 

0 No 

cu--.<o' 

0 No 

0 No 

� 

3.-9,,. w tB-17 
�-�1-, I �,I!' "'Id I/ 

Oo� the eating need to be P"•nterl/ 
repaintl!d thu1 requiring relabeling? 

trregularotiH __________________ _ 

Does well have a:, ,,Jent1/ic;ition sign 
nostl!d at ,ntranc, to -1ccP.n routl!I 

Is well located in ,:,r ;unoinr1" 
r,arttcular lacihty? (e.g 2 t f;-A-10 crib, 
B-Y T .-nlr F'arms, B-l'r,nd. P.IC) 

11 well locatP.d in a ,adiation zone> 

WUL SITE IDENTIFICATION 

0 Y'-1 (u-1Qo tf no, is one needed 7 O Yes 0 No 

0 Yl!S (l.J'fo 11 no. is onP. needed I O Yes 0 No 

g-'i'u 0 No If yes, identify facility ;?;,; - 6 - / o.·,,:,;.a 

If yes. d�crrbe zone type ___________ _ 

lrre-gular/Dami\gl! (deHriOP.) --------------------------------------

Is the well capperl > 

Is the cap able to be locl"�d? 

11 the cap locked> 

O None □ "ft• -t rt 

INSPECT WELL SURFACE PROTECTION MEASURES 
WELL CAPS 

�e1 0 No 

�1!1 0 No 

CONCRETE PAD 

0 llJin. • 18,n.. li)A"Ft ,ound 

1Ji,1<lone 

1, it damag�? 0 No �Yes 

1rr .. gul-1r1nam-19P. (rle�r,•h'!') ___ ?_+�b ___ , ... ,s __ --=3 .... R...___o"",<. ..... e ... "N ______ /,c,J ____ :z::.._ .. l&O ...... .__ ________________ _ 

. C2-35 
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- --· D0E/Rl-91-32 ·- .. ...... 

Draft A 
--··- ·-· 

four posts. mi.i. 3 in. ID, I ,;,no;•bfftl -
J - .,, ., 1 

- --
" QYu 

'i>t: J .. 1 )' .. • 

. IIAMMlfM l'UH� 
-

. 

�o -·• , � -� f.J .... · •. ' .. - \� ,_ ·\ 
,( ,.:· If no, desc,ibe b•ui•r posu: � , How.rNnypos&sl . (. 'oA:/(i_ Di•mehu of pous1 

'- .., .. .  J,I'., ' • • •  

- � - - -· 

l11egul•1ID•m•ge (dtKtib•) 

-· 
- - It uwre �r1tmov•bl1t pou QYws 0 No 

-

CASING INfORMA TION 
CASIN§ OtAMETERS: OUTER !�URf AC El, INNER, ANO OTHER- RE�ORO IN INCH£ 5 

Indio,. di•meUtf ot ,.si114J. o.sc,ita. typ. ot Qia114J <•-9· u,boll SlHI. U.tWIIUSl1t•I. PVC. etc.). 
, ·  

_.. 

Outer ,•sing: 00110: 5<S/g• I 8', ()
,, . :.Type QR,3o.y :s;.6f"L .. .. 

Inner ,•sing: ODIIO: Type 

Other,�ng: 00110: Type, 

Other using: 00110: Type 
DeKtibe condition of top edge ot the high.u, moil ,�g: 

D J�g•d 0 Unev1tn �lyL11vwl 0 hv1tled -

Other (d41S<11be) 

Des<ribe p,011taive using d•m•ge, if •ny (e.g .• hole in ,•sing. ti.n,. i,l(.). o, ,h.,Jr. non,.: 0 Non• 

4x.� IN C4��6 �� 4 2/TC.E'&� �� 
Oi$1.,-.,1t from: (W.U OM) 

0 G,ound Su,f�• fc111menchd To tup edge ot lucJlurs& most ,.wng .2# 5g 

iAMPt.lN§ fQYll'MtNT INSTALLATION 

DeK11be type of pump system: 
O Hyo,ou•r• r,f Subnuusabl• 0 8l•dd1rr 0 Nuo1t 

o,.unbe type of pump syttem suppo
� 

O Hy.Jrou., Pt,ue •II s .. 1 0 Htoulr. 0 Sur111I C.abl1t 

DeK11be type of pump syHem: 
�1n.All5 O l/4 an. St•inleu St••• 0 I in.PVC 0 I 1/2 10. g•l-.�Ollii:tl 

111egul•11D•m•91t (.JeKr ab•) 

WELL SITE 

Deu11be u-.011, present •t well Mle. at �y. or ch1"Jr. none: �n• 

De"nb<t w•II �,e 111egul•1u1et (1t.9 .. down 1n p,,. lcxked building. ""-l ur ,nttclr. nontt: 1lir'Non1t 

SURVEY IHfOIIMA TION 

DaK11b1t su,vey m.t,k loution: 

' 

I 

,,..,L.L,t) 

. 

0 P11lo1u A.J•pler 

�p edge of highen most c•Mng ? 0 Br•u M•1k1t1 0 Bolh 0 NOlllt 

Other (dttKIIO<t) v...J� �e� ca��s 22e .e, ·..., o;: (!.4�� 

I$ ll.,,_p ,le•tly -.iwbl• 1 QYu �No 

COMMENTS. 

i:;n:'-v 
= ;lo 3. :a;} 1� :tQ2 OE: u..Jl::'"'- �-

l:D::3 '2�a.7� II ll ll I• • I 

/i,litfl.��l.!H,c �!i;.Zaa: �•ts-t:.s.!.. � Ovez. 
/Vd Cf,s(;Q T<i:f,·w: b C o,::p:,&£"'!Tt

0

n:rr,Q..-. c:/4:.es:e;,tr:-✓ J� , #17:: 

- . . 

·-· 

l 

C2-36 A.•6000·499R (03/'JO) 
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D0E/RL-91-32 
Draft A 

RESOURCE PROTECTION GROUNDWATER WELL 

STRUCTURE FIELD INSPECTION REPORT 
, ,: l .:! 1.,..1 

., 

Wf!IINumber �9f· /y. /8' Date .;1.-::i../-'I/ 

ln,pector (print) fl /-/4/re I/ 

Signature ;?'x: � 

WELL IDENTIFICATION ID MAR ICINGS 

11 the well labeled? )!] Yes 

If ye,. should the ca1ing be .3'Ye1 
relab-.1-.d 7 

Ooe1 the well have a bran marlc l!r > � Yei 

If ye1. i1 the bran marlcl!r stamr,,d _J2PYe1 
withwell lD7 

On-.1 the ca1ing need to be painter:!/ _a Ye1 
repainted thu, requiring relabeling? 

0 No 

0 No 

0 No 

0 No 

0 No 

r. :Z.'f9- w,,111-19 
" . 

(' 

� -a.' - 91 �✓ /,', •<' 
Irregularities 

WELL SIT£ IDENTIFICATION 

be, well have a barber pt,le 7 

Ooe1 well have ;1r1 ,nent,lir.atinn �ign 
pc>Hed at entrance to ACCt!!S route I 

11 W'!'ll located in"' "'"""rl a 
part,cut.,.r lac1hty> (e g. l 16-/\- tO crib, 
fl-'f Tank f'arm1. A-Pond. l!tc.) 

0 Ye1 

0 Ye, 

(3:- Y'1 

�No ,r no, i1 one needed 1 

�No II nr,. i1 one needed 7 

0 No ,rye,. identify lacrlity 

0 Ye1 'F,J No 

O Yes 0 No 

� ['4,-2-1 t:> 1]: !:,I;! 

11 well located in a rar:liallon lone> Q YP.S 9EPNn 1r ye,. rle1er1be zone type ___________ _ 

Irregular/Damage (descr•btl!) --------------------------------------

Is the well car,ped? 

11 the cap lo<lred? 

INSPECT WELL SURFACE PROT£CT10N MEASURES 
WELL CAPS 

� Yes O No 

�Yl!1 Q Nn 

Ji} Ye1 O Nn 

Oe1cribe ewi1ting prohltl!m1 with well up, ,I any."' check none: 

CONCRUE PAD 

0 ,t It• 4 It Q 181n:1tl8in. ('gJ 2 ft round 

lrrtl!guta,,oamag .. (desr.rihe) 6 a(' / s. 8,-o ;fe,,,., 

C2-37 

_2! None 

• It it damaged1 _,81' Y e1 O No 

!> 
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-□ YH Ja No· 

DOE/Re 9¼ ;,� 
Draft A 

Fou, p<>IU. min. 3 1n. 10, 1 rvmo11,bh, 1 

If no. descnbe b•,rier posu: .., • 
I- ·t 

:., . . ' , · 1 • , 1 ·, <. i :. • t J 
,· HOWminyposad ________ Di•mat,uotpous1 ______ _ 

" I • J J .. .o 

�-- --- - ·- _., __ �-11°'4tuu,wmov.bl4tpuul ---□ y.,,. □ No 
- -

lrregul•rlD•m•g• (desc:ribtt) --------------------------------------T 
\._ r,,· 

CASING INfOIIMA TION 
CASING DIAMETERS: OUTER (SURFACE). INNER, ANO OTHU- RECORD IN INCHES 

lndi(ite di.lmeuu of (iiing. DttKribtt cyp. ot c.sing (11.g. ,.,t>on UHi, Hiinlttu uuJ. PVC. 1tlC.) 

Outermin9: <:>���:. f3/'s:, "x ,,.,·,, Type __ G ..... �_,_,J,_._,. ____ s_.,.. __ ca.a;&../ _____ _ 
Inner (ising: 

Othe, (iiing: 

Other ,•sing: 

00110: --------------

00110: --------------

00/10: --------------

Describe coml1tion ot top edgtt ot the highen mon Cising: 
O Jigged D une11en 

rype _____________ _ 

Type----------------

Type ---------------

0 Btt111thtd 

Other (llew,btt) -------------------------------------------
Dewit>. protecti11e c•sing d•m•gv. ,f iny (tt.g .• hole in Cising. bent, ftC(.), 01 ch1td1 n&>ntt: 0 Nonot 

01Uin<1t from: (,h.,,k one) 

a G,ound Su,f•u O CwmencPid T 0 tllp edge ol hkjh4tU mou Ci Sing _3""-'.'-0=-£""-.... £'-"-;-_________ _ 

SAMPi.lNG EQUIPMENT INSTALL.A TION 

Oew,be type ot pump sy1tem: 
Q HydrOUil· ig Submttrnble 

Oesc:nbe type of pump sy111tm supporr. 
Q HyufOllir Pl•te 

Oew1btt type ot pump sy1tem: 
0 314 1n. Sti1nl1tu Stwttl 0 I 1/2 1n. ASS 

0 8lidder 0 Nonot 

Q J·HOOIL 0 S11t1tl Cible 

� I in.PVC 0 I 1/2 1n. qilvinll11d 

jiJ P1thtuA.Jap1.:1 

lrregul•t10imi9e (uesc:ribc) --------------------------------------

WELL SITE 

Oesc:11be d1ib11s p,eient it well site. ,t •ny. o, chet,IL none: 

De"11btt w-,11 sue 1rr-,gul•11uc, (11.g .• down ,n pn. l°'lLed bu1kJ1ng. ""-lo, cn11,IL non11: ,a None 

SUIIVEY INfOllMA TION 

OeK11be su111ey m,ulL loc.uion: 

O Top edge of h1gheu most c•sing O Br•u M�11L,u D Both �None 

Other (d1tS,11b<t) -------------------------------------------
tuump dH1ly 11iMbhtl D Ytt, D No 

COMMENTS 

;2.0J,31 G E -T.,z,, 

... M ...... .,.o...._,._._gl:....._, · .. A .. 9:�t:-..t:_/._·.:;..,..,c;, _ __,c,_.ec.;,z.,.t_•;.._,;;.;.:..;,;..:w�-r""',._""',.;;·•"',r,.__----'q':ao..ac: ..... t:_e=..:c"-'-'1'""'•'-'o/"-_.�
or,,,i;Y-.;..#,;...;..i-"';;..:;7 _______________ _ 

CZ-38 
A·6000·49'JK (Oll'JO) 



( 

-

_..:. .. 
,,.. 

., 

DOE/RL-91-32 
Dr 

RESOURCE PROTECTION GROUNOWATERWELL 
.L------��--�--=S�TR� __ u�-�� JJ��ELDJ�N-SP_e_cn_o _N_R _EP_o_ R_ T _____ ...;_ __ 

.. . ·---·----· ·-· Date / - 3 I - q / · 

Does well have a barber pole7 

Does well have an identification s�n 
posted at entrance to access route 7 

Is well located In or around a 
pan1culu fa<1hty? (e.g. Z 16-P.- to crib, 
8-Y Tank Farms, 8-Pond, etc.) 

ls well located in a rad1at1on zone? 

Irregular/Damage (descnbe) 

Is the well capped? 

Is the cap able to be locked? 

Is the cap locked? 

.lnspector(prrnt) /'J7 /YI [3rµ.1r-J.. • S,;,..,,,�-.S: 
Signature '1:rz lrz I< 0✓4 L -) Vl(t" � "'1., w;J 

\. 
WILL IDENTIFICATION ID MARKINGS 

\ Is the well labele�7 

: If yes. should the casing be 
�relatMled? 

: Does the well have a brass mark er? 
i 
;If yes. is the brass marker stamped 
'with well ID? 

ID , oes the casing need to be painted/ 
;repainted thus.requiring relabeling? 
! 

5i'Yes 

tif Yes 

�Yes 

O Yes 

1'f Yes 

O Ne 

0 Nc
l 

O Ne 

)nN< 

O Ne 

lrregulant1es __________________ _ 

WEU SITT IDl!NTIFICA TION 

O Yes '1) No 

O Yes �No 

f Yes O No 

O Yes � No 

If no. Is one needed? D Yes Q No 

It no, is one needed? D Yes @ No 

If yes. 1dent1fy facility ,)mifb o+ ,;2J If-5 Z. 

If yes, describe zone type __________ _ 

INSPECTWEU SURfACE PROTECTION MEASURES 
WELL CAPS 

� Yes O No 

S2J Yes D No 

Jtl Yes D No 

Describe existing problems with well cap, 1f any, or check none: !!I None 

CONCHT!PAO 

D None Q4ftx4ft D 1 a 1n-. • 1 a ,n. S 2 ft round- ls-It damaged? D Yes )9 No 

Irregular/Damage (describe) ----------------------------------"'�---

C2-39 

A-6000-4CJCJ (OJ,· 
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Four posu, min. 3 In. l0, 1 removable? 

, ·� 

D0E/RL-91-32 
- - Draft IIARRJER PQiT� - ,·•1. 

0, Yes �No ' .,.,: l' 
• ;l - j... t "" -. ·J #. . ,I, ...;;· 

A . 

-

• ., Diameter of°posu7 .. If n(?. describe �mer posts: - -- How many posts 1 11 W\L.:.. 
-- -�. 

Is there a removable post 7 0 Yes 0 No ·-• 

i 

Irregular/Cam age (describe) -- --- --

CASING INFORMATION 
CASING DIAMETERS: OUTER !5URFACE}. INNER

1 
ANO OTHER-RECORD IN INOiES 

Indicate diameter of casing. Describe ty"!-l
f c�[

(e.g. c;rbon stNl�sta1nleunNI, PVC, etc.) 

0uter casing: 00110: Ca 1 f.t Type �. C 6 ,.-b M 
7 

<::J·e. �L 
' Inner casing: 00110: '• 

Type . 
Other casing: 00110: Type 

Other casing: 00110: , 
Type 

Describe condition of top edge of the highest mon c�ng: 
OJ�ged 0 Uneven � FaulyleY .. O Beveled -

Other (descnbe) 

Describe protective casing damage, 1f any (e.g .• hole in casing. bent. etc.), or check none: !):None 

Distance from: (check one) / 
O Ground Surface f;a CementP.ad To top edge of highest most casing -<· s, 3 

SAMPUNG egutPMENT INSTALLATION 

Descnbe type of pump system: 
0 Hydrostar i:J Submernble 0 Bladder O None 

Describe type of pump system support: 
D Hydrosta, Ptate 0 WellSeal 0 J·HOOk �Steel Cable 

Describe type of pump system: 
O 3/4 in. Stainless Steel O 1 1/2 In. ASS 0 1 in.PVC � 1 112 In. galvanized 

Irregular1Damage (describe) 

WELL SITE 

Describe debris present ar well site, if any, a, check none: f,;l None 

Describe well site irregulu1t1es (e.g., down In pit, locked building. etc.) a, check none: �None 

SURVEY lNFORMA TI0N 

Describe survey mark location: 

O Top edge of highest most casing O BrassMarker ()'Both 

Other (describe) oof1a,:,,,9 s+o.. C:1.JJ -t. rl I ''11/o bra',� ,$ ttt. v"4'2 

Is sump deiirly visible? O Yes ,il No 

COMMIHU 

� dj�� � "'l���C?���z�w,�1a2,� 

14 ,. 
.. 

C2-40 

O P1tless Adapter 

O None 

A-6000-499R (03'90) 
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D0E/RL-91-32 
---□raft A 

:.,.... __ -- -
RESOURCE PROTECTION GROUNDWATER WEU 

STRUCTURE flELO INSPECTION REPORT . ·t: .. 

�' f 

WellNvmbe, M'f-(,{Jt';-,2(') Date /- 3 /-q/ 

lnsp.ctoJ(pnnt) fh C!1 &a,..r'Qt- S /f"\11. Mff'Y'..5 
Signature '--yr, � 8 a.µ...1..,,-.$ � 

wtll IOENTlflCATION ID MARKINGS 

If ye,. should the casing be 
relabeled? 

1r y.s. is the brass marker stamped 
withwell101 

'f,tYes 

�Yes 

�Yes 

0 Yes 

,il Yes 

0 No 

0 No 

0 No 

Jjir No 

0 No 

3.�,-IJ/,9. � 0 

�� #.�· I ✓ -'31• ,.,, 

� th• casing. neM to be paint� 
repainted thin r�uaring relabeling 7 

lnegu�rrtit!s __________________ _ 

Do•s w•II haw a barber pot•1 

Do.swell have an idenufiution 119n 
posted at entrance to access route 7 

Is ��11 locatM in o, around a 
particular facility? (e.g. 216-A-10 crib. 
0-Y Tanlr Farms, B-Pond. etc.) 

Is well located in a radiation zone? 

wtlL SIT! IOENTIFICA TION 

0 Yes �No If no, is one needed? 

0 Yes � No If no. is one nttded' 

�Yes 0 No If yes. identify facility 

O Yes � No 

O Yes [if No 

51Wfu J" a731j_- s - 2 

11 yes. describe zone ty� __________ _ 

Irregular/Damage (dt!KJ'ibe) -------------------------------------

IN5P!CTWUL SURF AC£ PffOT!CTI0N MEASURES 
WUL CAPS 

It the well capped? �Yes O No 

Is the cap able to be locked7 if Yes O No 

Is the cap locked7 � Ye, 0 No 

Oe,cribe existing problems with W911 cap, ir any. or ch.a none: 

C0NOl!T!PAO 

0 18 in.• t&in. � 2 ft round IS it damaged? 0 No 

lrregular/Oarnag•(de1<rice) ,_,1(}.....,.e.q:;.:.....,.__b._.a,_4"""�;:,�;c __ C ... · .::.0-'-"i.JM.· _k.ol=:;.._..ja.,,,,.d,i::::,,,:�-... C ... bc:..w.-1-·,��(2::.c;•,...;...,,c;L::i.... _________ _ 

.CZ-41 
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DOELRL-91-32 
Draft A 

·--· 
� ♦ -•; --

Four posu. min. 3 in. ID. l reinowabtel' 

. . ' - . IAIIIU!II PQSTi 
.,, � ..,� . ,, � ,- . 

k I • O'Yes' �-•n ... n .... ·· �::..J 
, .... .... __ ...... a • ..., .. • i"· . • 

. 

If no, desuibe �me, posts: , 

, �- ,• -H�manyposul. · � ·. -. ·• .. D�mete, nt posu7 - - . 
trreguwir�ma9e(des<11be>, 

- ··-
II there • ,em�bie potl? 

- ·- ·-

CASING INFORMA TIOH 

O Yes O No 
. •· 

CASING OIAMET!RS: OUTER (SURFA!;Ej, INNER, ANO OTHER - RECORD IN INCHES 

.. - . 

lndiute diameter of casing Oesuioe t
� 

of ry• .g. �•bon steel. n.wus s&eel, 1"1C. eu.) 

Outercuing: ·oono: g 2'cr . l Type t!tLrhm 
7 

ate.,i_ 
Inner casing: 00110: Type 

.. Other cuang: 00110: Type 

Other c.uing: 00110: Type 
Dfluibe condition of top edge of the htghest mOfl c.uing: 

D Jagged 0 UM'lefl �ulyL.,,_I D BeYNd 

Other (dauibe) 

Desaibe p,oteetive cuang d am•g•. ,f any{•.;� ho'e in�- bent. eu.J,o, che<k none: O None 

balk ;,, 

ca,, ... /, 
whPa.,. 

(]� SfJ_� ,i1.�d::. di,. �� 
Distance from: (ch«lt one) J 

O Ground Surtace )'l Cement Pad To top edge of htghest most ,a sing c).50 I 

SAMftl.lNG EQ!,!IPMENT INSTAUA TION \ 

Desuibe type of pump system: 
O Hydrosu,. 0 Submeneb4e D Bladder· � None 

Des<ribe type ot pump system support: 

--
. 

( 

0 1-tydrostar Plate 0 Well Sul O J-Hoolt D Steel C•bte O Prtteis Adapter i 

Oesu1be type ot pump system: 
0 3/4 in. Sta,nleu StHI 0 1 1/2 tn AIIS 0 1 ,n PVC 

lrregular/Oam.ige (des<11be) 

WELL SIT! 

Oesc11be debns present .it well Site. ,f any. 01 dle<lr. none: 

Oesuibewell site irregularities (e.g� down in l)lt. lodced butld1ng. ete.) 0t ,heclr. none: 

Desu1be survey marlr. location: 

0 Top edge ot highes
;;tr #ng 

Other (descnbe) a'2.� ,ttGA'IA./2, e,.d::, l 

Is staimp dearly visible? D Yes fifNo 

1
,, 

SUIIVEY INFOIIMA TION 

� Brau�rker 

bG!t!� /IA..o.rk i:J::: 

�QMMfNTi 

O 1 1;2 ,n galvainized 

5l'None 

l;iNone 

D Both O None 

!J.AfU. �-j:- : ��-;;j,��a�a·aY:J UK 
l Q-I-u.J - t.Cf9. 1� 

::r:::-8 �?.7#2.7 t 
� :tt2 ,,t. J. r 

£· 13;Q< 
.;/:-6 t. :: 

� 
,;J.. <.,10 .. 3? 

.. 

a .. 
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·- D0E/RL-91-32 

RESOURCE PROTECTION GROUNDWATER WELL-
STRUCTURE FIELD INSPECTION REPORT 

W•IINumber o2/t1=4//8'-o2-1/ Date _..l_-.... 3' ..... l_-_9;.....;../ __ 

Inspector (print) _._rn ....... m ....... _�6-w_._· ... , d __ -___ , ... S ..... 1 ... 01_._.M ......... OVl._____.5;..__ 

Signature vflylrz (5� --, i �tvvn!? 

WELL IOENTIFICA TION ID MARKINGS 

Is th• w•ll labeled? 

If yes, should th• casing be 
relabeled? 

Does th• well have a brass marker? 

If yes. is th• brass marker stamped 
withwell I0? 

QC'.1"Yes 

�Yes 

�es 

_gj Yes 

� Yes 

O No 

O No 

O No 

O No 

O No 

t''"'' 
Does the casing need to be painted/ 
r�inted thus requiring relabeling? 

Irregularit1., __________________ _ 

Does well have a buber pole 7 

Does well have an identification sign 
posted at Mtrance to access rout•? 

Is well located In or around a 
p,1rt1cular fac:1hty? (e.g. 216-P--10 crrb, 
B-Y Tank Farms, B-Pond, etc.) 

Is well located rn a rad1at1on zone? 

Irregular/Damage (descnbe) 

Is the well capped? 

Is the cap abht to be locked? 

Is the cap locked? 

WELL SITT IDENTlflCA TION 

O Yes i;i_ No 

O Yes �No 

� Yes O No 

O Yes )'I No 

If no, ,s one needed? D Yes aa-No 

If no. is one nHded? O Yes � No 

;.Juf'"'Ui w-(.;I c_o-<"nC.-r 
If yes, identify facility d?/& - z: -I J>' en b 

If yes. descrrbe zone type __________ _ 

INSPECT WELL SURFACE PROTECTION MEASURES 
WEU.CAP� 

�Yes D No 

\i] Yes D No 

@ Yes D No 

Describe existing problems with well cal), ,f any, or check none: Ci None 

CONCRITE PAO 

�4ftx4ft 0 18",n. ,c 18 In. O 2 ft round Is it damaged? � Yes .No 
MM�J 
I ·71 'fl 

Irregular/Damage (describe) --------------------------------------

C2-43 
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Draft A 

Four posts, mtn. 3 in. 10, 1 removable 7· 0 ·, J ·' 
BARRIER POSTS 

- • 

• # ... , �. 

Jo'!!' - □ � ,... . 
·• I. ,.,,, \ �• . , 

If no, describe �mer posu: 
- .,o; ... - ... -.... 

� • t ... _.,._ • .,. ���� 
_ H�_�any posts? ---------. !?�meter of posu? ______ _ 

Is there a removable post? 1'1 Yes O No ·- · ·• • 

lrregular/Oamage (describe) _-____ -________ I _________________________ _ 

CASING INFORMATION 
CASING DIAMETERS: OUTER (SURFACE), INNER, AND OTHER-Rf CORO IN INCHES 

Indicate diameter of casing. Describe type of casing (e.g. carbon stHI, st.inless stffl. PVC. etc.)' • • 

Outer casing: ooilo: . 'i ., . Type 9::ht!n less ske,J 
Inner casing: 00110: ______________ Type ______________ _ 
Other casing: 00110: --------------

Other casing: 00110: _____________ _ 
Describe condition of top edge of the highest most casing: 

Type-------------

Type ---------------

0 Jagged O Uneven � Failly Level O Beveled 

Other(descr1be) ------------------------------------------
Describe protective casing damage, if any (e.g .. hole in casing. bent, etc.), or check none: �None 

Distance from: (check one) 

O Ground Surface 'EjZI CementPad 

SAMPUNG EOUU'MINT INSTALLATION 

Describe type of puml) system: 
gJ Hydrostar 0 Submerstble 

Describe type of pump system sui:,port: 
C!('Hydrouar Plate O Well Seal 

Desa1be tyi:,e ot pump system: 
'!;Zf 3/4 1n. Stainless Steel 0 I 112 1n. ASS 

O Bi.dder O None 

0 J•Hook 0 Steel Cable 

0 I in.PVC O 1 1/2 1n galvanized 

O P1tless Adapter 

Irregular/Damage (desu1be) --------------------------------------

WIU. SITE 

Describe debris present at well site, if any, or check none: 

Describe well site irregularities (e.g .. down in pit, locked building, etc.) or check none: "'O(None 

SURVEY INFORMATION 

Describe survey mark locauon: 

O Top edge of highest most casing 'iJ' Brass Marker 0 Both O None 

Other (describe) -------------------------------------------
ls stampdearly vwble? m Yes D No 

CZ-44 .t\-6000-499R (03/90) 
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DOE/RL-91-32 
· Draft A 

RESOURCE PrROTECTION GROUNDWATER WELL 

·- ... -1------· ._,_.,... __ . ,_. -...:$ .... JR ..... u_cru_!BJ_E:_EJ-IEJ.Q..�NSPECTION RSPORT ,,,,..._ 

l 
\ 

'·· 

- ,,. 

1 Doe, well hav.- a barber pole 7 

Doe, well have an identification sign 
poHed at entrance to acce,s route1· 

Is well located in or around a 
particular fac1hty 1 (e g. 216-A-10 crib. 
B-Y Tank Fa1ms. B•l'ond, ,H<.) 

1, well located in a radiation zone? 

Well Numt>.r d@-ltJ/1-/a!5 Oat_;' ,;; -/-9/ 

lnSP4!(tor(print) mm &/rd-,yh, /11t1Jnj 

Signatur• Ln7777 ��(OV] 

WEU IDENTIFICA TlON ID MARKINGS 

If ye,. should the ca1ing � 
relabeled? 

D«MS the well have a brass mark er' 

If y.s, is the brass marker stamped 
w.thwelllO) 

Doe the casing need to be painted/ 
repainted thus requiring relabeling? 

O Yes 

1Si(Yes 

D Yes 

D Ye, 

iiJ Yes 

O No 

O No 

ili( No 

O No 

O No 

lrregulariti-, __________________ _ 

wtU SITE IDENTIFICATION 

□ Yn p?l No 

D YH ..,Z, No 

�Yn O No 

i;x Ye, O No 

If no, is one needed7 

If no. is on• needed? 

If ye,, 1dent1fy facility .:2/l, -2-llt-

If yes, d1!1cr1be zone type :3.U.CklC', 

D Ye, '7No 

O Yes � No 

../.,'/� /,'de( 

C '2?.t � r b&:/? 

lrregular/Oamag.? (c.Je,cribe) --------------------------------------

1, the well capped? 

Is the cap able to be locked? 

1, the cap locked? 

INSPECTWEU. SURFACE PftOTECTION MEASURES 
WELL CAPS 

¢Yes O No 

D Yes �o 

Describe existing problems with well cap, if any, or check none: 

CONCRET! PAD 

� None O ,t ltx4 ft 0 18 in. ,r 18 in. 0 2 ft round r, ,t damaged? 0 Ye, 0 No 

1rregula,10amage (describe) --------------------------------------

- C2-45 
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SAllltltM 1'0) rs Draft A 
-4 ---�-- •• 

fou1posu,min-:-i'i;10,"1;e;ov•blel i ,.Q.Yes �No .- ') , , , -�:.... ..J :,• .ti 11""' .... .. . n 
If no,desaibe b•uief posu: �· "";_::•..,: • 1 H�m�posU1 ::t{lfll4:<-·, ' · ........ ·- Di•meter o! posts1 ______ _ 

,.,.�--�-- __ ,.,. - - ---------� ffthelt•remo11.t»iepost1 . O Yes O No -=- ,c::,o 

l,reg��,�•�•ge(desc:t��)'-� ____ �_-____________ ,. __ -. ____ -_. ______________ 
.
_..,( 

..... - ' - - ·- ·· - - · CASING INfOllMA TIOft 
CASING DIAMETER$: OUTER (SURFACE). INNER, AND OTHER - RECORD IN INCH£ S 

lndiut• diAmet .. of using. Desuibe ty
�

of �
�

-9· CMbon u .... suinleu UHi, PVC. etc.) 
U H . 

6 .Oute r cuing: _ OOIID: � 8' • f"  · .• Type {:&r: ,v1 &W 
lnne,cuing:. OOIIO: - -9''" 

1 
Type ·,·®AksS ,rl,:d 

OU'le, using: OOIIO: _____________ _ 
Otherasin(J: 00110: _____________ _ 

Desuibe condition of top edge ol the hignesl mos,.� 
0 J•gged O Uneven O h11ly Levet: 

OU'ler (desu1be) tmo& /� :zf, de/t:,;r,,n.4 g_ 

Type---------------

Type---------------

O 8e11eled 

Desc:tibe protective cAsing d•m�e. if •ny (e.g .. hole in UMng. bent, tlC.), o, chec>. none: i3 None 

Disunce from: (ch«k one) 

0 G,ound Surf.ce □ Cement p� To top edge of highes& mon c•sing @&bk -b de-leow I a q 

SAMPllNG EQUIPMENT INSTALLATION 

Desuibe type of pump system: 
D HydlOiW• D Submen,ble 

Desu1be type ol pump system suppon: 
0 Hyd101w Pl•t• Q Well SHI 

Desu1be type of pump system: 
0 3/4 in. SU&nleu StHI D t 112 In. ABS 

0 Bwulat �None 

O J•Hook 0 Steal Cable 

0 tin.PVC 

\ 

\ 

O Petless Adaptitr 

lrr�ul•rJO•mage (desu1be) ____________________________ ..,_ ______ _ 

WELL SITE 

Desuibe debtis present u well sue. et .,,y, o, (he<x none: 

DesuIbe well sice irregul•rities (e.g .• down in p1t. loclr.ed building. ttc.) o, ,he,lr. none: O None 

SUIIVEY INFORMATION 

Desuibe survey m•rlr. l�tion: 

O Top edge of highest moit c•iing 0 Br•uMuker 0 Both O None 

Othe, (desc:ribe) -�c.,4,,, .... aa ... @ ......... l ... k-..._-k,,____.c/t ...... � ......... £ ___ 01 ... , ... i, ... g.,__ _____________________ _ 
IUUfflp(lHtlyvisible1 0 Yes O No 

COMMENTS 

oa{ajfzl aC:'A 

; 
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D0E/RL�91-32 
· Draft A 

RESOURCE PROTECTION GROUNDWATER WELL 
STRUCTUlfE FIELD INSPECTION REPORT 

/ 

; . . ... . .� - ., 

Wtll Photo. Include appu,t net 
dt1cription of wtll iitt. Include 1ddlti I 
photographt at nteded to document 
unusual conditions. Libel photograph(s) 
with well number and date. Sign 
phntograph{s) thtn attach to field 
in1ptc1ion rer,ort. 

wtlL IDENTIFICATION ID MARKINGS 

Dot1wtllb1ve, barber pole? 

'"'-., 
Doe, well have an. en111i 

11 well locattd in or around a 
particular facility? (e.g. 216-A-10 
9.y Tanlr Farms. 9-Pond. @tc.) 

Is well located in a radiation :one? 

Is the well capped? 

rs the cap able to be locked 7. 

0 YH O No 

0 Ye� 0 No 

□ Ye� □ No 

0 Yt1 0 No 

DnH the ca.ing nttd to be painted/ O No 
repainted thus requiring relabeling 1 

W!LL SIT£ IOENTIFICA TION 

0 YU O No 

O Y@s O No 

0 YU O No 

O Yu O No 

0 Yl!S O No 

If no, is one needed? 

If no, is one needed7 

O Yes O No 

O Yes O No• 

If yts, idtntify facility ____________ _ 

If yes, dtscri� :one type ___________ _ 

DHcribe ewi,ting problem• with wtll cap, if any, or chtck none: 

CONCRl!TE PAD 

O None 0 t1 It w.-1 ft O 18in. • 18 in•. 0 2 ft round It it damaged? 

lrregula,,oamagt (de,cribe) --------------------------------------... 

., .CZ-47 
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Draft A 

- Howm1nypom7 _________ Oi1m1ucrotposul _______ _ 
• :1v ;_;-��,ti.,. 1 ,emov•bl• QO$ll_.:'.to Yu :: .d No 

' ',,.. l ... .,... • 

_t.J j .t ,. �· � ... •.! 

-;� :_, �ic,� ;:: , _.. ., ·- ' .. 

CASING INfORMA TION 
� QUTEll (1UJIFACE). INNER, ANO OTHER- R{CQIIO IN INCttU 

e of ,1sing (11.g. Cifbon UHi. u11nleu Ultwl. PVC, wtc.) 

Ouce,_ ,�ng: oono: > 

oono: S 
Type _____________ _ 

Inner c1$ing: 

OU.tr c1si"": 00110: S:/4 
0Ultl (IMnCJ: 00110: '< 0, <"' 

2V J <:::::>= 
DtsUibe condition of top edge of the highen mo 

O Jigged O Uneven 0 B4tvtltd 

Other (dew1bt) -------------"'--�--,11(.--------------------
DflUibe pro�• ,�nCJ d1m1ge, ,t 1ny (e.g., hole 

Di,unc:e from: (dltck one) 

0 G,ound Sud�• 0 C1tmtnl Pid 

Q NOnlt 

SAMltt.lNG EOUIIMINT INSTALLATION 

Dew1be type ot pump synem: 
O Hydro,u,. 0 Submtt1Mblt 

Dac:11be type of pump synem suppon: 
0 Hydro111, Pt•c• 0 W1tll Sul 

O 81iddtr O None 

0 Hiooll. 0 Su,tl C.abltt 

Dtw1be type of pump syutm: 
0 3/4 1n. St1inleu StHI 0 I 112 1n. ASS 0 I in.PVC O I 112 ,n. 91lv1nw,u 

111:gul1t101m1ge (dltS<ribc) ----------------------------------------:..._ 

WELL SITE 

D1tK11be dtbttt prtsenc 1t well me. ,t 1ny, o, dut<IL none: O Numt 

DtKiibe well site ir,eguli,iti4K (11.g .• down an pit, loaea b\,11ding. wtc.) o, ,h11,k none: O Non• 

&eq-, o Cqv $\:; , /1 po i'ir?t /2/ qr,::-, ,,, i' ;2,./1- :z. J# tde ..,t:;·e/� /oc.J:�of'�eo 

SURVEY INFO II MA TION 

DeKiibe su,vty m,.,IL l0<1tion: 

O Top edge of hiqhtst most c1sing O Bru, M�rll.er 

Othtr (dtKtibe) (l-,9//.t;, -c• flk,te;, ez,-,, S
is sump ,1 .. ,1y vwblt 1 □ r., □ No 

w� � '!Z. � 

/o £,-r .,. y ?,SJ' 
c�ses::- u:t ., 

COMMENTS 

P•c<,zt,·,/ q,,. 

cz.:43 

O Bou, O None 

/J'u,.r!' ,5fe-� 
'7' 

,,- >" 1

0

a1d't'<el q_f_ 
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DOE/Rl-91.:.32 
Draft A 

-- RESOURCE PROTECTION GROUNDWATER WELL . ' 
j,1 � STRUCTURE FJELD INSPECTION REPORT 

oto. lnclu d• appurt•nance 
of w•II 1it•. lnc:lude additional 

photogra , u n••d•d to docum•n t 
untKual cnn tioM. lab•I photograph(s) 
with w •II n b•r and dat•. Sign 
photograph(t) th• n attach to li•ld 
in1�ion r•port. 

Well Num�, ,6 ff• Iv If· , � · Date c2 • 7-9/ 

lntPl!(tOf (print) L� dw'(t;, I/ 

Signatur• U � 

WELL IDENTIFICATION ID MARKINGS 

1, the well labeled? 0YH 

If yei, should the u,ing be □ Ye, 
r•la�ll!d? 

Doe, the well have a brau mar Ir er? □ Ye, 

If ye,,� th• bran marlrer ,tamped 0 YN 
with--.11101 

Doe, the cHing need to be r,ainten/ 0 Ye, 
r�aintl!d thu, requiring relabeling 1 

lrregularitil!i 

0 No 

0 No 

0 No 

0 No 

0 No 

,1 Doe, well have a barber pole 1 1f no, i1one needed? D Ye, O No 

0 Ye, 0 No Doe, well have an irlen11fica1ion 1ign 
po,ted at entrance to .-cce11 route 1 

11 well located in or Mound a 
particular I acility 1 (e.g. 2 16,A, 1 0 crib, 
9.y Tanlr Farm,, 9-Pond. etc.) 

1, well located in a , adiation zone? 

0 Ye$ 0 No If no. i, one needed 1 

O Ye, O No 

0 Ye1 0 No 

Irregular/Damage (de1cribe) ----------------------��--------------

11 the well capp� 1 

11 the cap able to be locked? 

1, the cap lock� 7 

INSPECT WELL SURFACE PROT£CTlON MEASURES 
WELL CAPS 

0 Ye, 0 No 

O Ye1 O No 

D Ye, O No 

Describ• elli1ting problem, with well cap. if any,.,, chiP<lt non•: 

CONCJUT( PAD 

0 '1 ltll4 ft O 18in. • l8in. O 2 It round 11 it damaged? 0 Yet 

lrr1!1Jula,iOarnage(de,cr,bf') ---------------------------------------" 

,·-· � 
CZ-49 
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four s, m10. 3 ,n. 10, I 11tmov•bht1 0 YH Q No 
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D0E/RL-91-32 
Draft A 

tfno,deun . 'HOW m•ny po,ul -------- _Di•m11t1U ot po,csl -------
# ... \. t,,_. J ,,. I l 1 ' "'"" - ,. .: 

lndiute di•m•t•r of (iMng. DIIKtib• t 

l1th1tre uemov•bie postl · O YH , O No 

CASING INfOllMA TION 
UTEII URfACE INNEJI AND OTHEJI - llECOIIO IN INCHES 

Outer cuing: oono: ____ ...._,_ _______ _ 

lnMr asing: oono: -------�-----.�.---
Type--------------

Type -------------

Type-----------------

Other c•ting: oono: ________ __,.u.,._.,,�"""-

Desuibe condilion of top tdg• ot the higheu mon ,. 
O Jigged O unev1tn 

Other (dllS(ube) ______________ ..,.. ____ __,��...._,,..,_. _____ ..._ ___________ _ 

Oist•n<• ftom: (che<k one) 

0 G,ound Sutf•<e 0 C1tmentPid 

O Non• 

SAMlt.lNG EOUIPMtNT INSTALLATION 

Oew,be type ol pump sy·sttm: 
D Hydrosu,. 0 Subm1tnible 

OeK11be type of pump system iuppon: 
O Hy&.lrOSlif Pf•t• D Well Sol 

Dew,be type of pump iystem: 
D 314 in. St•mleu Steel D t 112 1n. A8S 

D None 

Q Htook D Stittrl Cibl• 

Q l in.PVC 

luegulillO•m•g• {Jll$(11b.t) -------------------------------------, 

WUL SITE 

Des<ribe deb,is pttsenc •& well sitt. at •ny. or chlt<k none: O Non" 

D•Ktibe well site irreguliricies (11.g .• down 1n pit, !Oded bu1ld1ng, 11«:.) or ,httk none: O Nonot 

9 If Z Q,,;:, ut 2,/i-.Z- //I 

SURVEY INfOllMA TION 

Des<tibe su,vey m.ulr. loacion: 

0 Top edge of highest mon c•iing O a, ... Milker 0 Both O Nonot 

Other (deKnbe) _.:::;i�;..,:"4�9..aP:;.../c'-,;�=----'--1-..;0�_..::,i���"'--"e""r-'&'-""-.,,_/..;.;�:;._,;,e,, ___________________ _ 
1uc.mp,ltirlyvis,ble1 O 'fits D No 

COMMENTS 

a4:::f; .. ;. , 1:«/.;,S;:::;, ,·::,t"'5:;:;t:;: '::-;:, 

CZ-50 
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0OE/RL-91-32 

RESOURCE PROTECTION GROUNDWATER WELL 
STRUCTURE FIELD INSPECTION REPORT ... , .. ' · 

WellNum!Mr �Gt,j (Af{8' -7b Date 2,�/4/ 

lnipmor (print) /Yl In f?u al- S/ Mc at 0'.bS .,;,. --�·-
Signature __ 0>7 ________ 7_71_ .... /f,_4_,-t&<?(.......,.• ___ -&��"""'""'•

----
........ .__-

·�·•,:.,. �-. 

- -•�-=-

' •' - --. - 1· ·r� 
>l�-"':-r �""-· - :- . -::.:·:.-:. 

. WEU. IDENT1f1CA TION ID MARICINGS 

'I....-· .... ---- r.::.,.. 
r..�:;,_.� ..... t� •• ,--· -� ::-_-·-.--- -----

•-i-.' .. ·; ;,-. '": ;: ·;; . . : �"$-,' ', ,�; \<:£';: :�}"' 
-·· •------ - --•·----.... �'.:r: .. -.. I!(.

- ...... ___ --- ... . ,.;:J 

. �
-

: ; ;. '. -:.... �:. '':"��.f..? . ...-,,.,
-
��-.:..."'Jr, -.· •••• ·;. �-

--·- ,.-... . . ;,r { .... .!. .. : •. > * -- -� .. ,.:;......:---·.,.. , .... , . . • :-0 .. � _:-:.:;-,,-,��-�--,:�.---�.-:--u: �-�!.::;:��:.,-\-�.:-�' �-�� ,: 

.• ::-•"'· -�••·• -� .. �r�,t-· . '!::.. .. ..., .. - ., .--.�· 

. ... ·. �·· .• -�-. ''-"·'' -�-<. .,,,:,7-:t: •·. ....... . ......
. 

,:-•. ....... . • . .... -·· . . •  - ; . .. . •;;r. �
"(

�_,-4'-, . -

.. ..._· •. ·:- "\ .'-.._,. 

,. 
. 

;,-_ .... ..; ...;,�:., .•• �-�:,.-...s,:.;:-;-·· .... ,,_ ' . 1 .· ... ·,t ,_ 

... ; - .,� ' -�,� ·"! ·c: ,'. cJ:..,;�,:., '1, <-C.. .. i ; ·. :_
'>

-:-':. 
•· . • -: r ... ... . ����-i·' =-•��� ��- -:.· • ·._ 

I• _,. - > ''"•• ,: , • 0 ◄ - .... ·'""".. '.� . • \ , •j. .. • . --�· .� ,,. :;�-"<••-=��::·::�:;·:��� .. /�:·· ··j .: .. • .. -- . . : 

If yfl. should the CHi"9 IM, 
rela!Mled? 

Dofl the ....,.11 have a bun mark er 7 

If yes. is the brau marker stam� 
withwelltO1 

Doe1 the casing need to 1M painte<I/ 
repainted thus requiring relabeling 7 

D Yes 

D Yes 

D Yes 

O Yes 

�Yes 

(Sl No 

O No 

.No 

O No 

O No 

:i,,-t./18-?6 

1��� ;�·/· 9/ lrre,ularities __________________ _ 

) 

....... 

Does well haft a buber pole7 

Doetwell have an identification sign 
posted at entranc• to ucHS route 7 

Is well located in or around a 
particular facility 7 (e.g. 216-� 10 crib, 
9-Y Tank Farms. 9-Pond. etc.) 

Is well loated in a radiation zone 7 

trregular1Oamage (de,cribe) 

Is the well capped? 

Is the cap able to be tocked? 

Is the cap locked? 

wtU. SITE IDENTIFICATION 

D Yts �No 

D YtS !:p. No 

tp_ Yet O No 

�Ytt 0 No 

tf no. is one nHded? 

If no. is one needed? 

□ Yes � No 

D Yes �o 

If yes. identify facility c}/ �- z! -/ J4 

INSP!CT WEU. SURFACE PROTECTION MUSURES 
WELL CAPS 

� Yes O No 

O Yes 1l1"No 

D Yes ;CJ No 

De«ribe exi1ting problem, with well cap, if any. or check none: O None 

·, � None O 4 rt lC 4 rt O 18in. • 18in. 

" 
CONCRmPAO 

0 2 rt round It it damaged? □ Yes D No 

r lrre,;iutar10amage {de,cribe) ----------------------------·--------

CZ-51 
A-6000-499 (03:90) 

,, 
',;I. 
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--------- - --

- . 
Four posts, ,:nin. 3 in. 10. 1 removable 1 0 'tes 

0OE/RL-9i-32 
Draft., A 

' ' 

If no. describe i,.,,i., po�u: ,---.-:,:-----!,'---., ...... �iamet�r of postsl ______ _ 
II thet•·•;;m�vable ponl O No. -· _ - -

. \ ! 
lrr�_

ul�r_�am•ge (des<nbe) ------------------------------------4( 

lndiuce diameter of Cising. Describe type ot c�iz (e
k

. arbon neel, $Utnless neet�PVC, etc-.) 
I Sr.. " ir •. · · _ _J·_ - I 1 

Outer c�: 00110: (I IC'd 
· 

·- Type __,,<!-ia£Em1,.__.= ....... i..-....;::#tta.... ... VL--...__ ___ _ 
I lnne,�: oono: _____________ Type _____________ _ 

Otha, QSing: 00110: --------------

Other casing: 00110: _____________ _ 
Describe condition of tap edge ot the highes& IIIOSl QSing: 

,Type ______________ __ 

Type--------------

� J•gged O Uneven 0 huly Level O Be-,eled 

Otha, (dewibe) ---------------------------------------

Desuibe protective cuing dim�e. if •ny (e.g .• hole in c•$ing. bent, etc.). ot dMa none: 0 None 

r 

Dist•nce from: (check one) 

· f1[. Ground Suit.ca 
Ot.J I O Cement Pid To top edge of highest most casing _...__o_�-----------

SAMltUNG EQUIPMENT INSTALLATION 

Desuibe type of pump system: 
O Hydrosur-

Desuibe type of pump syitem suppon: 
O HydrostM Pl•te O Well SeiJ 

Describe type of pump system: 
0 314 in. Sloitnleu StHI 0 1 112 1n. ABS 

QBlwder �None 

D J•Hook 0 StHI Cable 

0 1 in.PVC O 1 1/2 ,n. g•lv•n1zed 

O P1tleu �apte, 

lrregulirJO•m•ge (dew,b<t) -------------------------------------

WELL SITE 

0esuibe debris present at well me. if •ny. °' cheu none: 

Describe well site irregula,ities (e.g .• down ,n pit, locked building. ttc.) or cneu none: 

dt'IWY\ '" z-r A 

Desu1be survey mark loation: 

O Top edge of highest most c•sing 

SURVEY INfOAMA TION 

O BroiSS Marker 

�None 

O None 

0 Both f(None 

Other(describe) -------�---------------------------------

1ssumpdH1ly-w1siblel O Yes O No 

COMMINTS 

(j \IM. OUY'c-Jed, l'O ar, 'c fl9f!"<;S 

�a:f:..;:._-'4"""";a,s'-=:liiiil..:..-ti.:::,,e.i...:•---------------------------.l '--· 

CZ-52 
�-6000-499R (03190) 
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Draft A 

RESOURCE PROTECTION GROUNDWATER WELL 
q., ,.,�.,.... .STRUCTURE FIELD·INSPECTION REPORT 

l :..J 
I 

• 

Well Number ,Q'ff:-t(j/8'-7 7 Date --'--:L_--'-f __ _ 

lnsp�or (print) _ __,{,lil��m;..,_.:,;B ....... u<>..:..�..::-d=----'S:.a.�m�M.On=:..:....,S-.__ __ 

Signature ___ 'ffl
'-,;...

.1--'ff/
;_;_

'---"/5,'""""'aµd
""""' • ......,_:::s

:;.;.
�
.;.;
·��=---

WtLL IOENTIFICA TION ID MARKINGS 

Is the well labeled? 

If ye,, should. the ca,ing t>.-
1elabel� 7 

Doe, the well have a bran marker? 

If ye,. is the brass marker stamp� 
withwell 10? 

,Ye, 

�Yes 

0 Ye, 

0 Ye1 

}9 Yes 

0 No 

0 No 

�No 

0 No 

0 No 

-Z.9?-IY-77 

�,<IJ.;l4.i 

-:J-1-f/ 

I 

Doe1 the casing need to be paint�/ 
repaint� thu11eQuiring relabeling 1 

1rregularitie1 __________________ _ 

' 

) 
Ooe,well have a barber pole? 

Ooe, well have an identification 1ign 
poued at entrance to access route I 

ls-well located in or around a 
particular facility? (e.g. 2 I 6-A-10 rnb; 
B-Y Tank Farms. 9-Pond. etc.) 

Is well located in a radiation zone? 

lrregular10amage (,Jescrrl>I!) 

Is the well capped> 

Is the cap abl@ to b@ locked 7 

is the cap locked? 

WEU SITE IOENTIFICA TION 

□ "'" 'P No If no. is one needed7 0 Ye, � No 

0 Ye1 p No If no. is one needed? O Yes �No 

j!gYes 0 No If ye,. identify facility cJ[(a -?-//4- Jz f� £•eJ/.. 

p Yes 0 No 

INSPECT WELL SURFACE PROTECTION MEASURES 
WELL CAPS 

0 Yet � No 

O Ye, � No 

O@scribe existing probl1tm1 with well cap, if any. or check none: 

CONCRETE PAO 

O 18,n. x 18,n. O 2 ft round 1, rt damaged? 0 Y�1 0 No r1'on1t O 4 ft" 4 ft 

·1 ,,. .. ,, ... o,m,g• , •• .,, ••• , --------------------------------------

CZ-53 
A 6000-1199 (03:<J0) 

... ,,,, 
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DOE/RL-91-3,----

-

I• 

FOY, pom, min.31n. 10: 1 ,emov•blel 
._ ____ 

. ' . . 
If no, describe lwmer po1&s: - ,.. ·'."! 

-___ ....,..__,__..." __ ..,.. .. , ........... ····-- .,_ 

rrregulirlO•m•g• (desc11be) 
- - -

8ARMltK l'O�T� -
OYH tXNo 

-
I� , -� 1 _How m•ny posu l -

- -as there• remo�•bl• posi 1 

Draft A 

fwrt' Di•m•t•tt ol posts 1 

�-□ Yu D No ·- 4 .. --, 

CASING INFORMATION 
CASING DIAMUERS: OUTER (SURFACE), INNER, ANO OTHER-RECORD IN INCHES 

I 1-z. 

rndiute di•meter of (iMng. Describe type of UM
1

-9· urbon UHi. it•inleu UHi, PVC, ecc.) 5'°f.. If � If 
Outer ,•sing: 00110: � _a: _ Type 

l 
c��� s-(� €.. {. 

Inner cuincJ: 00110: · • Type 

Other c•Mng: 00110: Type 

Other CMing: 00110: Type 
Describe condition of top edge of th• hightit most c.sing: 

D Jigged 

Other (descnbe) l&t:i a,b (-L 
0 Uneven D Filtly LiVltl 

-1-o d�r!A.,6! .. - CMr/¢( 
0 B11.!veled _ 

��� CZ4f 
Descnbe ptotective c�ng d•m•g•. if •ny (e.g., hole in CiMng, bent, ecc.). 01 check none: 

□�. U!l2:bl'= f7"l c Lo.st:. fni 

I I 

D1st•nce from: (check one) 
d, h .c,,,vt , • i\..L � & �-s ,;-r- Cf 1 

� Ground Su,f•ce 0 CementP•d To top edge of highest mou casing ,S2�#IJ-I-' 
\ 

SAMPllNG EQ!,!IPMENT INSTALLATION 

Describe type of pump system: 
' 

0 Hydt0$lil· 0 Submttrsible 0 8I.dder �NOnfit 

Descnbe type of pump system suppon: 

.. 

O Hydrost•r Pl•t• 0 Well SHI D J·HOOIL 0 Steel Cabht O P,thus A<.lapter 

DeKI,be type of pump system: 
O 3/4 in. Stiinleu Steej 0 1 1/2 1n. ASS 0 1 in. PVC O I 1/2 1n. galv•mzed 

lrregul,u,O•m•ge (describe) 

WELL SITE 

Deunbe debris present at well me. 1f •ny. or che<k none: 'None 

Des<ribe well site irregulir1tie, (e.g .. down In pit, locked building. etc.) or check none: 0 None 

'Yi 

Desu1be \urvey m•rk l�uon: 

£/ft? -c-/4 

O Toi) edge ot highest most Ciilng 

h'k ti� /d._ 

SURVEY INFORMA TIOH 

0 Br•ss M•rker 

Other (d.iscribe) �ab{� +,>,; dderct1./hJ. - C ou.fd_� 
Is \limp cleirly VIS1ble1 D Yes 0 No 

COMMENTS 

{,(,:J.r:Ml.lL � r�t1'1"� e.a.,,z. 

/a.c.A:�d CZ/6:iL 

D Both 

l""O"I\� (g.,Q 

O Nonot 

-

A·6000•499R (03/90) 
C2-54 



..... 

,. . 

, ...... (, 

D0E/RL-91-32 

RESOURCE PROTECTION GROUNDWATER WELL 
r �,>wt1 0 .,,, ,'"1· t1 STRUqt.JRE f.lELD INSPECTION REPORT �, ,,�- �. ..,. '--:

.. "'r 

'l 
--

0oe,well have a barber pole1 

Doe, well have an identification iign 
po,ted at entrancl!! to access route 1 

Is well located in or around a 
particular facility' (e.g. 216-A-10 crib. 
B-Y Tank Farm,. B-Pond. etc.) 

1, well located in a radiation zone? 

lrr@gularJ0arnage (d!!!cribe) 

11 the w@II ca oped? 

11 the cap able to ue lock@d7 

1, lhe cap lock@d1 

- I 

Wel�Numlw ct:qCf-kJ / �- 7X--oate J-/-9/ 

ln1pector (print) /YJ fn & 'cd- S(azt!1 ans 

Signature __ :m.<.,.;_, .... 17]....,_...._ ... B .... a .... , ... d ....... _., ... � ..... larran/J ..... '""'-" ... ma.__.. ___ _ 

WELL IDENTIFICATION 10 MARKINGS 

11 the well labeled? 

If yes. should the casing be 
relabeled? 

Does the well have a brau marker? 

If yes. is the brass marker ,tamped 
with well 101 

Doe, the ca,ing need to be painted/ 
repainted thus requiring relabeling? 

·□ Yes 

�Yes 

OYM 

0 Yes 

pzyves 

jKNo 

0 No 

JifNo 

0 No 

0 No 

lrregulaflties __________________ _ 

WEU. SITE IDENTIFICATION 

0 Yes fi No 

0 Yes � No 

tp YI!! 0 No 

p Y!!s 0 No 

If no. is one n@@ded7 0 YM �No 

If no. is one needed7 0 Yl!!1 )<[No 

If yes. identify facility ;J. f 4,- 2 -/ fl -h' f:Lb 

INSPECT WELL SURF ACE PROTECTION MEASURES 
WELL CAPS 

r,Yl!1 0 No 

0 Y!!1 � No 

O Ye, � No 

Describe exi1ting problem, with well cap, if any, r,r check none: 

CONCIUT! ftAO 

, �None 0 4 ft ic ll It 0 1Bin. x 18,n. 0 2 ft round, 1,it damaged? O Yes O No 

lrregulaf/0amage (describe) ___________________ .;;_ _________________ _ 

cz-ss. 

A 6000 499 (0J,'90) 
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- --

four posu. m,n. l in. ID, 11emovable1 
If no, desuibe tMi,rier posu: -�, J 

�-· - -- - - __ _. ... 
l,regular/Oa�age (dac:11be) 

. 

·-
DOE/RL-91-32 

·-·· --
IIAIUU�M POSTS -

Draft A 
, � ��- _ lji� :.� 

- .. 
.:! , ; f • How many posts1 • ll�-; ;'. Di•meter of posts1 
. .... . .. .... .. -...... 

- -

- -·IS there• re;..ovtbie post1 0 Yes □ No 
.. ) 

· •  \\ --
CASING IHfORMA TION 

CASIN§ DIAMETERi: OUTER (SURFACE}, INNER, AND OTHER-RE!;;ORD IN INCHES 

-

lnd,ute di•meter of casing. OeKnbe type of casmg 7·9· c.-bon StHI, itainless UHi, PVC. etc.) 

Outer us.mg: · 00110: U S-(t/ If (4 "I Type (.if 6°"'1 
Inner casing: ODIIO: · / Type 

.sk{. 

Other casing: 00110: Type 

Other casing: 00110: Type 
Describe condition of top tdge of the highen most casing: �-J.,1-q, 0 Jagged O Uneven C)l: fauly Level !f..Beveltd -
Other (describe) 

Dtsaibe protective casing damage, if any (e.g .• hole in casing, bent, ICC.). or check none: fSil'None 

Distance from: (chec;k one) 

t;(Ground Surface 0 CementPid To top tdge of highen most casing • 5;2 

SAMPt.lN§ E 9UIPMENT INSTALLATION I 

Describe type of pump system: 
I 

0 Hydrosur- O Submen,ble O Bladder �one 

Describe type of pump system support: 
D Hydrosur Plate 0 Well Seal Q J•HOOk 0 Stael C.tble O PithtuAdapter 

Descnbe type of pump system: 
0 3/4 in. Stainless Stetl 0 1 112 10. ASS 0 1 in.PVC 0 I 112 10. galvantzed 

lrregula,,Damage (describe) 

WELL SITE 

Descnbe debris present at well sne. if any. 01 chec;k none: t;iJ.None 

Desaibe well site i,regularitun (e.g .• down in p,t, loued budding. ate.) or diet.II. none: O None 

[Jr7WY1 . ..211,-Z-l/f '4& �tl,L /ad;_d 
\ 

'a. n>� 

SURVEY INFORMATION 

Descnbe survey ma,li· location: 

O Top edge of highest most casing O Brau M�rker 0 Both �None 

Other (deKribe) 
Is n�mp cJea,ly visible 1 0 Yet □ No 

COMMINV. 

D- r..-8 tL V"' 

-f ?.O a..! = 1--. -</? (' Mt?r,,t./ at /2e. 
• 

Ct1r.1.c.ep. 
tfNu --1- av M dd:v;/J£d aas:. 

lit!:r.. dead� 1av d.�fV\. ,-
O'�rl::: (:!43 LJd'r.5 . 
----: e.�/ ,t1 oh d(.s,oas�cL 

;-
(rl- J.lls/t.(2,,rt 

( 

l 

C2-56 A-6000-499R (03'90) 
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0OE/RL-91-32 
Draft A 

• •  ,. : . J 

RESOURCE PROTECTION GROUNDWATER WELL 

STRUCTURE FIELD INSPECTION REPORT 

J 

Well Number);([J,q'f-t..J (l-71 Date J.-/ -q ( 

Inspector (pr1nt) rn m C3tZ.d rd-Siar M®S 

Sign;1ture ::tn 7n ead -c)� 

WEU IDENTIFICATION 10 MARKINGS 

Is the well liibeled? 

If yes. should the casing be 
relabeled? 

If yes. is the brus marker stamped 
withw.il 10? 

� Yes 

� Yes 

O Yes 

O Yes 

i;;TYes 

O Ne 

O No 

'@'No 

O No 

O No 

';/.-I · 9 I 
Dofl the casing need to be painted/ 
rel)ilmted thus requiring rel;1beling? 

I 
Does well h;1ve a barber pole 7 

Does well h;1ve an identification sign 
posted at entrance to access route 7 

Is well located in or around a 
pa�1cut;1r fac1hty? (e.g. 216-A-10 crib. 
B-Y Tank Farms. B-Pond. etc.) 

Is well located in a radiation zone? 

Irregular/Damage (describe) 

Is the well capped? 

Is the cap able to be locked? 

Is the cap locked? 

lrregul;1r1ties _____________________ ,_. 

WEU SITT IOENTIFICA TION 

QYes �No 

O Yes r$ No 

p Yes 0 No 

fSl Yes 0 No 

If no. ,s one needed? O Yes �- No 

If no. ,s one needed? D Yes � No 

If yes. 1dent1fy facility Jj(q- ;C - /4 f-.de f.dd' 

If yes. descr1be zone type s:wr-l;ce C1w:ChLwti'n a.Sf 

INSPECT WEU SURfACE PflOTECTlON MEASURES 
WEUCAPS 

� Yes O No 

O Yes Cit No 

O Yes �No 

Describe ex1st1ng problems with well cap, if any. or che<k none: O None 

un. a.hie.. 

!5-None O 4 tt x 4 tt 0 18 ,n. • 18 ,n 

-f.,.o zen \ 
.? 

CONCKEi!PAD 

0 2 tt round ls,t damaged? O Yes O No 

1rregulu10amage(describ•� --------------------------------------

C2-ST 

A,6000-499 (Q).'9 
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-- -- -·-
Four posu. min. 3 ,n.I0. 1 remcwable1 

--·-·-·-

-

--
Draft IIARRIIR POSTS A 

- -- . - -

DOELBL-91-32 

.-QYet !(No- · - J • , ·: .. ;, · 

----
.. 

- .. , . ·- � •. l• • • ,,11 I , -le. _.,.,:, '-'.... •·' 
L 1{_'-If no, describe �mer posu: � A -S "'I .. How fflAnj'posulL I � . �:;,,�c t<:, Diameter of posts? 

�. -· -� � ---

lrregu�ar/Damage (descnbe) 

. -

,. ·-· -- . .. •· Is there• remova-ble �·1 
� _..,.., ... -........ ... -·-- --... 

O Yes 0 No 
-

CASING INFORMATION 
CASING DIAMETERS: OUTER !SURFACE}, INNER, AND OTHER- RECORD IN INCHES 

lndiute diameter of using. Desaibe type- of asi
/

(e.g. carbon stHI, suinless stHI. PVC. etc.) 

8S/1 
,, g If 

Outer casing: •. oono: . g' Type- (a chan s/.Pe.-L 
I . 

Inner as,ng: 00110: Type-

Other c.sIng: oono: Type-

Other casing: ODno: Type-
Describe condition of top edge of the highest most casing: 

O Jagged O Uneven 0 Fairly Lll'lel 0 Beveled 

Other (describe) u,,a 6\ e -to ste. CO½,/ cl :1 z-1 r t::Ylc ave Cap? 
DeKribe protective CilSlng damage. ,t any (e.g .• hole in casing, bent. etc.). or check none: O None 

(U 5-+\/ Vl'"Y close. -b a -r'1.�ad j a Distance from: (che<k one) 

C9 Ground Surface Q CementPMi To top edge of highest most ca51ng .;)_fl 
\ 

SAMPUNG EQUIPMENT INSTAll.A TION 

Descnbe type of pump system: 
· O Hydrostar 0 Submersible 0 BIMidtr FiZl None 

Describe type of pump system suppo�: 
O Hydrostar Plate O Well Seal Q J•Hoolt 0 Steel Cable 

Describe type of pump system:· 
O 3/4 ,n. Stainless Steel 0 1 1/21n. ASS 0 11n.PVC O 1 112 ,n. galvanized 

Irregular/Damage (describe) 

WEU.SITE 

Describe debris present at well me, ,t any, or check none: WNone 

Describe well site 1rregul.,1t1es (e.g .• down In pit, locked building. etc.) or check none: O None 

[)(11,(,/f') 

,. 
c:}/� -Z- /,4 -fr /-e h'e.ld C/1 

SURVEY INfORMA TION 

Describe survey mark location: 

O Top edge ot highest most ca�ng O Brau Marker 

Other (describe) c,w,aJoie fo Yfe ccuffrd: cewza vi: 
Is stamp clearly v1s1ble? 0 Yes □ No 

tJ. fJ a JJ l� fu Ve,M Q!� 
CQ ... ENTS 

C.g/2. 

--

. 

kct�d �C'::3.. 

0 Both 

Cg,.O ' 

-

' 

O P1tless Adapter 

O None 

- ·-- -

CZ-58 A•6000-499R (03190) 
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0OE/RL-91-32 

. \ 

RESOURCE PROTECTION GROUNDWATER WELL 
srRUCTURE_FIELD INSPECTION REPORT "'' h �-"lq 1 -, , 

Doe,well haYe I barber pole? 

Ooe,well have an identification sign 
e>01ted at entrance to acce,s route 1 

1, well located in or around a 
particular facility? (e.g._ 216-A- t O crib. 
9-Y Tank Farm,. 9-1'ond. �tc.) 

1, well located in a radiation zone? 

Irregular/Damage (describe) 

Is the well capped? 

Is the cap able to be locked 1 

1, the cap locked? 

I 

. . � 

Well Number .2'z' -/-(JJ/y--� · Oat•_,J....._-__.f ___ _ 

ln1pector (print) /}1/Yl /ja,1 'rd, -5/11 M.C'l-!.S 

Signature __ m __ ......... , .... o/7!�__.,_.;;&=ttA,""-d..,.:;;;;,_-1l ... :knt='.;;;.:..;.::.;q,,.Q�---

WEll lDEHTlflCATION ID MARKINGS 

If ye1. should the cuing be 
relabeled? 

Does the well have a bran marker? 

If yes. is the bran marker stamped 
withwell 10? 

Doe, the casing need to be painted/ 
repainted thu, requiring relabeling? 

� Yes 

IXfYes 

O Yes 

O Yes 

�Ye, 

0 No 

0 No 

�No 

0 No 

0 No 

: 1rregularitie1 __________________ _ 

WIU s,n IOENTIFICA TION 

0 YH -pNo 

O Yes �No 

'fl Yes 0 No 

�Yes 0 No 

If no. it one needed 1 O Yes ):l No 

If no. is one needed? O Yes � No 

If yes. identify facility 2/{p -2 -/ /1 ti k... £ lli 

If yes. dem,be zone type 5y r--ta(...! c,,m� ,�a;:fr M 

INSPECT WELL SURFACE PROUCTTON MEASURES 
WULCAPS 

� Yes O No 

0 Ye, � No 

O Yes � No 

De,cri�e eiri,ting problem, with well cap, if any. or check none: O None 

t(1a/2le.. 

□ "rt,, 4 ft 0 18in.• 181n. 

<&fs � ve,rv &sty t: +a.J/,:ag ½f?aA 

CONCRETE PAD 

OZ ft round Is it damaged 1 O Yes O No 

Irregular/Damage (df!scribe) -------- -----------------------------

C2-59 

A 6000· 49'} (0 3,90) 
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Four posu, min.-3 in. ID, 1 ,emov,able1 

It no, desuibe t>Mrie, posu: � "! ') • .i 't '., 
i.-· ... ·-... -- -- , . .-.... • ... - ·-

,. 

_1
r_regu��a�a4Je (�ts<tibe) __ . ______________ -__ r_._. -�-- _._, _. _-____________ ._. __ _._ 

CASING INFOIIMATION 
CASING DIAMETERS: OUTER (SURFACE), INNER. ANO OTHER-RECORD IN INCHES 

lndiuce diameter of casi09. DeS<nbe type of casin<9 (e.g. ca,bon neel, nainleu neet, PVC. etc.) 

Outer casang: oono: 2' S-Zt ' f" , - Type CA,r'=i M s.f.e �( 
lnne1�: ODnD: ______________ Type ______________ _ 
Other casi09: OOnO: ______________ Type ________________ _ 
Other casing: ODnO: ______________ Type ______________ _ 

Desuibe condition of top edge of the hi9hest mon casing:. 
0 Jagged O Uneven O Fa11ly Levei O Beveled _ 

Other (desu1be) W1 a b Ce. fr, o/Wfl'11, t1:<. - C mJ.dr.7l r(a14oy<. C a f 
Oewibe protective casing damage, if any {e.g .• hole in casing, bent, ICC.), o, dleck none: 

Mahr� fa de� ';ta.. -�ou/d,rfl f'U'11f71<-

Disunce from: (checlr. one) 

O None 

i'"rJ.e 

�Ground Surface .38 
I 

O Cement Pid To top edge of highest most c.1sing __ ., 

SAMPt.lNG EQUIPMENT INSTALLATION 

DeS<nbe type of pump system: 
0 Hydrosu,. 0 Submen1ble 

Describe type of pump system suppon: 
□. Hyd,osta, Plate O Well Seal 

Describe type of pump system: 
O 314 in. S�nleu Steel 0 1 1/2 1n. ASS 

O 81.dder p!,None 

0 J-HOok 0 Steel Cable 

0 1 an.PVC 

D P1tleu Adapte1 

Irregular/Damage (describe) -------------------------------------

WELL SITE 

Describe debns present at well sue, if any, o, checlr. none: �None 

Dewibe well sue 1tregula,iuas (e.g .• down 1n pit. locked buildinq, etc.) Ot check none: 0 None 

Dn,HJ 1h oV<L -2.-1& fzle- :Ge.t:t iackd araz. 

SURVEY INFOIIMA TION 

Describe survey ma,k location: 

O Top edge of highest most casing O Brass M.a,1r.a, 0 Both O None 

Other {describe) ---..:Ct ... aun-h .. (� ... --:fo'-"'-__ rl,...._e ... l-.. .a,c ....... m ...... t .... M------... ! ... az"'"t"-���.,i;l .... /...._ ... c __ 411..._..,.ev<,..�..._ .... , .... ':A.(l,.,... _______ _ 
IU�mpdearlyvisible1 C;J Yes O No 

COMMfNTS 

,-

CZ-60 A-6000·499R (03'90) 
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D0E/Rl-91-32 
Draft A 

• ·., •11 • ·RESOURCE-PROTECTION GROUNDWATER WELL 
j I STRUCTURE FIELD INSPECTION REPORT 

. .  

�'19-18-91 

-1�/Yottc4/ 

)oeswell have a barber poht? 

Doe, well have an irlentifiotion �ign 
posted at entrance to .1cceu route 1 

h• 11 well located in or 11rou11d a 
particular lacility 1 (e.g. 216-A-10 crib, 
9. y Tanlr Fatm1, 9-Pond, etc.) 

1, well located in a radiation zone! 

Well Num� .£{'[J/13-F/ 

lntpe<tor(print) IY]tn l&u'rd,,- Stin�ons 

Signature '=ta w 8wd.-S� 

WELL IOENTIFICA TION ID MARKINGS 

1, the well labeled? 

If ye,, should the ca,ing �
relabell!d 7 

If ye,. i, the brass mar It er stamped 
withwell 101 

One, the casing need to be paint� 
repainted thu1 requiring relabeling? 

0 Ye! 

�Ye! 

0 Ye$ 

0 Yes 

?! Yes 

�No 

0 No 

\:4 No 

0 No 

O No 

lrr�ularitles _________________ _ 

W(U SITE IDENTIFICATION 

0 Ye, � No If no, it one nHded7 

O Ye1 'rt, No 1 f no, it one needed 7 

� Ye, 0 No If ye,. identily facility :2./(p- Z -//1 fr'k. ft. /j 

Irregular/Damage (deuribe) ------------------------------------

11 the w!!II capped? 

11 the cap able to he Ioele�? 

is the cap lod:ed7 

INSPECT WUL SUR, ACE l'ROTECTION M!ASURES 
WELL CAPS 

7'3-Ye, 0 No 

D Ye, � No 

0 Ye, ,iJ No 

Describe existing problem, with well cap, if any, or chedc none: 

,,'rp Non• O " ft " 4 rt 0 18in.• 18in. 

CONClUTE PAD 

O 2 rt round It it damaged1' O Yes O No 

'-.. 
I 

lrregular10amage (de1crthe)- ------------------------------------

CZ-61 
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UMMltM!Yi!l 
F�, posu. man. 3 1n.10, 1 ,11mo11•bl•l 0 Y11s _ p No __ _ 

D0E/RL-91-32 
Draft A 

If no. desc:,ibe �,ie, pom: 1 _.._, · .. �'!W...,,.,.�J post1!, -ytO)t:2, -.... r: r � Di•met,u ot pous l ______ _ 
IUheftiiemov ... pos&} ··aves· □ No 

---
·• -

ltrecJu�1/D•m•ge (deS<iib4itl ____________________________________ _, 

CASING INfORMA TION 
CASING OIAMHUS: OUTER (SURFACE), INNER; AND OTHER- RECORD IN INCHES 

lndiute di•met1u of ,.,ing. O11S<11be typ11 ot ,.,inc] (Iii .. Cilbon He.ti, H••nleu UHi, PVC. ltlC.) 

Outer UMng:· OOnD: _ _.._5
..,.
· ........... '_·

+-
--(p_'r-___ Trpe __..c .... @-...( ... b"'-"&J ....... _ _.s .... h-.......... e:-... I ___ _ 

lnne,UMng: 

Othe, cuing: 

· 00110: --------------

00110: --------------
Other c•ling: oono: _____________ _ 

Oesuibe condition of top edgtt ot the highest mon c•1ing: 
0 J�gei-1 0 U�en 

Type-------------

Type ----------------

·r,pe --------------

Othctf (d�llb4it) -----------------------------------------
Dfl'llbe protKtive c•ling d•m•g•. 1f ilny (e.g .. hol• in c•ling. b4rnt. ltC<.).or ch.u 119nat: 

Oiu•nctt from: (chttCk one) 

J9 G1ound Surl•ce '• 2 :'.' I O C1tm1tntP•d Totopedge ofrugha1mo1H•11n9 ___ :1.....,.!!!:_..._.U __________ _ 

SAMPllNG EQUIPMENT INSTALLATION 

Dew1be type of pump synem: 
0 HydroH•r• 0 Submwn1bl1t 

D1tw1be ty1>4 of pump sy1utm suppott: 
D Hydron•r Pt••• D w1111 Sul 

Dew1be type of pump syuem: 
0 l/4 1n. St�nl1tu St111tl O I 112 1n. ABS 

0 81..ader C!J None 

D Htook 

D I in. PVC D I 112 1n. g•l11•nued l 

lrrec]ul•11D•m•g• (IJeS<ubc) -------------------------------------

WELL SITE 

Oewibe W<tll $ite i,regul•1iti1u <•-9·, down 1n pu. lock lhJ bwldlng. 11lC.) o, ,neck none: O Nonot 

SUIIVEY INfOIIMA TION 

D1t1e11be iur11ey m.ulr. loc•tion: 

0 Top edge of hic]h11H mo,t c•img 0 8Olh p{'Nomt 

Othltf (desc111M) -----------------------------------------
1uumpde.1ly 11iMbte1 O Yot, D NO 

QYM 
D-T-13 

COMMENTS 

d,Je:ded - ,2,. ,Af?m, ar-7.a.a,, �ac� ?ao o Au:a_asd--a1c.. 
;37, S'S ± ...1.0.L =- -ia. 91 " beL<l'tl :8:#· oMA lafla.,J · 

CZ-62 
A-6000·-49911 (03/90) 
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D0E/RL-91-32 
Draft A 

, -:-:, --·� '•) ... 

RESOURCE PROTECTION.'GROUNOWATER WELL 
STRUCTURE FJElD INSPECfJON REPORT , .. . ' 

'J....'l'l•IAlll•B'- / .. ,, .. ,, 

t�� I 
Does well have a barMr pole? 

Does well have an 1dent1fication sign 
posted at entrance to access route? 

Is well located ,n or around a 
particular facility? (e.g. 216-A-1 O crib. 
B-Y hnk Farms. B-Pond. etc.) 

Is well located in a rad1at1on zone? 

lrregulartOamage (describe) 

\., .J< 

WellNumMrdlqq.(J)/8' -8-:J. ".Date / -3 /-9/ 

lnspector(prmt) nzm B@'t;d · s,� rllllm5 

Signature JY77YJ f?�-Si�Yu? 

WELL IDENTIFICATION ID MARKINGS 

Is the well labeled? 

If yes. should the casing be 
relabeled? 

Does the well have a brass marker? 

If yes. is the brass mark er stamped 
withwell 107 

Does the casing need to be painted/ 
repa,ntitd thus requiring relabeling? 

Irregularities t#J pai.o± 

"q'Yes 

'ffl Yes 

O Yes 

O Yes 

iJ, Yes 

0 Ne 

0 No 

� No 

0 No 

0 No 

WEU sm IDENTIFICATION 

0 Yes �No If no. is one needed? O Yes \';& No 

0 Yes &7No If no. is one needed? O Yes (;;l No 

S{Jl..l....-+V1 <-0e.., t- c.a..,. "'-1 

� Yes 0 No If yes. 1dent1fy facility ;Jj 42 · Z -/ 8' C.rt 1 b 

0 Yes �No If yes. describe zone type __________ _ 

INSPECT WELL SURFACE PROTECTION MEASURES 

Is the well capped? 

Is the cao able to be locked? 

Is the cap locted? 

WEUCAPS 

't!Cves O No 

O Yes IZ) No 

O Yes li3 No 

Describe existing problems with well cap, ,f any, or check none: 

'ii-eel 

CONOIET! PAD 

�one O4�:,c4� O 18 ,n. x 18 ,n. 0 2 �round 

O None 

IS It damaged? O Yes O No 

1rregula11C3ma9e (describe) ------------------------------------

CZ-63 

A-6-000-499 (OJ;<; 
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nl'l�/QI _Ql _n 

� . _... ..•. -- ,. IARRIER POSTS Draft A 

Four posu, min. 3 in. ID. 1 removable? ,,. O Yes. ;. 9J.No . , .... � -

If no, describe barrier posu: ? r... ' :, . 

..,_ •.r�,.r.- • ., - ... ..,_ 
1 ;;, 

How many posts? · ':Y}aY',I',' d Diameter of posu? ______ _ 
-----·-· ..,,... ........ ""'. __ -· � ,J 

Is there a removable post? O Yes 0 No 
--- ---., 

lrregular/Oamage(desc:ribe► __ -________ ., ___ ,. _________________________ _ 

CASING INFORMATION ., 
CASING OIAMETIRS: OUTER (SURFACE), INNER, AND OTHER- RECORD IN INCHES 

Indicate diameter of casing. Describe type of casing ;e.g. carbon steel, stainless stHI, PVC, etc.) 

Outercasing: • 00110: I ft> 3/_g I I & If • Type ca.rb i?V7 s;fee-1 

lnnercas.inq: 00110� / Type ______________ _ 
Otherc�ng: 00110: --------------

Othercasing: 00110: _____________ _ 
Describe condition of top eage of the highest most c�ng: 

Type--------------
Type ---------------

Jisl Jagged (it Uneven O Fairly Level O Beveled 

Other(descnbe) _________________________________ , _________ _ 

Describe protective casing damage, if any (e.g .. hole in c�ng, bent. etc.), or check none: � None 

Distance from: (check one) 

Vl Ground Surface O Cement Pad To top edge of highest most casing __ ;;_._1/ __ ;;;;;_/ __________ _ 

\ 

SAMPllNG EQUIPMENT INSTAUA TION 

Describe type ot pump system: 
O Hydrosu, O Submersible 0 Bladder �None 

Describe type ot pump system support: 
O Hydrostar Plate O Well Seal Q J•Hook □ Steel Cable O P1tleu Adapter 

Describe type ot pump system: 
0 l/4 in. Stainless StHI 0 1 1/2 1n. ASS 0 I in.PVC O 1 1 /2 1n. galvanized 

Irregular/Damage (describe) --------------------------------------

WEUSITE 

Desc:nbe debfls present at well me. 1f any, or check none: �None 

Describe well site 1rregularit1ti (e.g .• down in pit. locked budding, et<.) or check none: f;i/None 

SURVEY INFORMATION 

Describe survey mark location: 

O Top edge ot highest most casing O Brass Marker 0 Both )iit"None 

Other(desctrbe) ------------------------------------------
lsstampcJearlyvtsibte? O Yes O No 

0 - 7 -13 
COMMfNTS 

J</7. t,?1 
-1- ,3. Q.Z.. � /�0 · 7°

,, 

be/tft-1 �o a£ ccl5i 03 

CZ-64 A-6000-499R (03'90) 
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D0E/RL-91-32 
Draft A 

RESOURCE PROTECTION GROUNDWATER WELL • · • 

, ....... , 

---· 

Does well hi>ve a l,arber pole 7 

Do•, well have an idl!ntirication sign 
poueu at entrance to accl!n route 7 

1, well locate-I in or .:,:ound a 
particular facility! (e.g. 216-1\-10 crib. 
8-Y Tank Farm,. 13-Pond. etc.) 

Is well locatl!d in ,1 r acJia tion zone? 

Irregular/Damage (ducribe) 

Is the well capped? 

1, the cap able to be locked? 

1, the cap locked? 

STRUCTURE FIELD INSPECTION REPORT , ·-· .;, , .• 

;v ,,., ...... " 
WellNum�r�-0$-.8''5 Date t-�J-- 9,1 

IMPffiOr (print) M m B 4J.. ,,-d . s I <'<I rn0'.'1---t 

Signature :z:n '1:?1, 8 � -S � 

WUL IOENTIFICA TION ID MARKINGS 

If y.s. should the casing 1M 
r�aMled7 

00fl the well have a brass marker? 

If ye,. is the bran marker stamped 
with well ID? 

Ooe, the ca,ing need to be painted/ 
n�painted thu1 requiring relabeling? 

0 Ye, 

0 YH 

0 Ye1 

O Yes 

�Ye1 

� 

"t2J:No 

_8-No 

0 No 

O No 

1rreqularitie, _________________ _ 

WELL SIT! IDENTIFICATION 

D YH �No If no. i, one needed 7 O Yes p:No 

D Yts '11- No O Yes �No 

JI. Ye, O No If yes. identify facility d2/ lz- 2 - / f} -1,'/c. C,·dJ... 

O Yes '¢ No If yes. de,cribe zomt type __________ _ 

INSPECT WELL SURFACE PROTECTION M!ASURES 

WELL CAPS 

�Yes O No 

D Yes �No 

O Ye, 171 No 

Oe,cribe elliSling problems with well cap, if any. or che<k none: 

i<1& b be.cc �,., .Al 

cap,� 

CONCRETE PAD 

□ -1 rt,. 4 ft 0 18in.Jt 18,n 0 2 ltround 1, ,t damaged? O Yts O No 

lrregula,10amage (describe) ------------------------------------

CZ-6� 

A 6000-499 (OJ:90) 



·- . .. ..� - --
Four posu. min. 3 1n.I0. I removablel 

If no, deKribe �trier posu: ., 

., ... . 
-· . t .. 

UOE/RL-91-:32 .. ·- -· -

8AIUUl:K POSTS Draft A .. --

r □:� :fS"". . ;i. , .;, ;, , .,, 
. D••�•ter of postsl HOW many �H1 Oy\L,i: · 

·- --- -� -..... .. - ... --- - --· ·-- -· -·--,.• 
Is there a removabl4t poitl QYH QNo .. 

lrregular/Oamage (deM:11b4tl I)� 

•· 

CASING INF OR MA TION "· 

CASING DIAMETERS: OUTER !SURFACE}, INNER, AND OTHER-RE�ORO IN INCHES 
Indicate diameter of casing. Describe ty� of c.isin

o/
. carbon steel, namleu nee,, PVC, ecc.) 

h 5, N # OutercaMng: 00110: ·/ Y � · Type C0 r6 '1'Yf .s:l:.u..! 
( Inner casing: 00110: . Type 

Other c•sing: 00110: TyP4t 
Other casing: 00110: Type-

Oesuibe condition of top edge ot the highest most c�ng: . .  -

O Jagged 0 Uneven � f•uly Ltvltl O Beveled_ 

Other (deKllbe) 

Desuibe ptotec:tive casing d•mage, 1f any (e.g., hole in casing. bent, ,uc.). 0t ch.a none: lz9None 

DtSt.ince from: (chec:k one) 

� Ground Surface 0 Cement PW To top edge ol highest most casing �- CJ:;/ 

SAMPt.lHG £9YIPM£NT INSTALLATION 
; Describe type of pump system: 

0 Hydrosu1r- 0 Subm1trs1ble O Bl•dder �None 

Describe type of pump system support: 
D Hydrouar Plate 0 Well Sota£ QJ·H�lr. D Siettl Cable D P1thtu Adapter 

Oew1be type ol pump sysu,m: 
D 3/4 in. Stainless Steel 0 1 112 ,n. ABS Q 1 in. PVC O 1 1/2 ,n. galvanized 

Irregul,u10amage (describe) 

WELL SITE 
�,.5 r :ii •i/ 

Desc11be debris pr8'ent at well suot. 1f any, or chot<k none: Nonot 

old, cable. C�1 d·"· o:. + 'e2 f<2.e..1,.) 
Oesaib4t wttll site irregul•11tMti (1t.g., down in pn, locked building, i!IC.) or cne,k none: � Non1t 

SURVEY INfORMA TION 

Dttscnbe surv1ty mark locauon: 

O Top edge of h1ghotSt most casing 0 Brus Ma,ker Q Both JaNone 

Other (descnbe) 
Is stamp ,ie.-,ly ,.,1,blotl Q Yes pg No 

COMMENTS 

9:i. /+ �9� 
I 

l 't.'l. . DT/3 :JS�.?f' 

de�c:Nd h1 o�� 
�(JU) �JP. · af- C.(l.S.1.'a,. 

�Cl acija «:i ,·� 11a pac.s. 
MQ Cllci.fgg.(!;h'� � n.,,-4,'! ,(111 a a±i Ola d.e. � d:.� d. ��� /+(JT 

( 

! 

l 
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0OE/RL-91-32 
Draft A 

RESOURC.EPROTECTION GROUNDWATER WELL 
STRUCTURE FIELD INSPECTlON REPORT -✓ a' 

Does w•tl hav• an id•ntilication 1.gn 
postit«J at tntranctt to .1cc1t1s route I 

11 w•ll located in or around a 
oart1cular r ac1lity 1 ( •· g. 2 16-A- IO crib, 
8-Y hnlr Farm-,. El-Pond, ttc.) 

11 w•ll locattd in a r.idiation zon1t? 

Weff'NumtM, Jtq- u.J/f-� Date 1-:JS- r;; / 

lnsp«to, (print) Mm l?,i;',d ... s ,·/1'\ �j 

Signature '7nm fZ@d -S� 

Will lDINTiflCA TION ID MARKINGS t-Z�-

�-� ·11 the �11 laMled7 ,!l Yes 0 

If yes. should the casing be 'A Yes 0 No 

retatM!ed1 

Dofl th• w•ll ha¥9 a brass m arlt er? 0 Yes �No 

If yes. is th• brau mark•r staml)ed QYtt 0 No 

with�l1O1 

0o.s th• casing n•ed to b• painted/ A'!'tt 0 No 

r•painted thut ,equmng r•labeling? 

Will SIT! IOfNTtflCA TION 

0 '!'t, y:1No If no, is on• n•eded7 0 Ytt '5< No 

0 Vt, --p No If no. it on• n•ed•d7 0 Yts �No 

0 Yt, 0 No If y.s. id•nt1fy fa<Jlitv c;d / 0 - 2 - I.. 4- -,L,'t � ·� l 

0 Y4'1 :rs No If yes. d.scrib• zon• typ• __________ _ 

lrr�ul.1rtOarnag• (d•scr1b1t) -------------------------------------

IN5Pfg WELL SURJIAC£ P'ROUCTTON MEASURES 
WELL CAPS 

Is th• w•II capp•d? �'!'ts O No 

It th-. cao ablt to b• lt)tkM7 0 Ytt jS No 

IS th• cap lock ltd? 0 'fM �No 

04'S<ritM .,.,,ting prf)bl•m• with w-41 cao. if any.,,, ch�k non•: �Non• 

C0NOtT!l'AD 

0 4 ftll 4 ft O 18,n. ll !Sin. 0 l ft round 11 it damaged? 0 Ytt O No 

trregula,,Oamaqe (d.scr,tM) ------------------------------------

CZ-67 
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-� --------. ____ D0E/RL-91-32 
--�- - --· . .. or·aft A 

------
------

.. -·�--
.. , IIAIIRlt,t POSTS 

.. • , 'lf1 .... ..  '. J 

Fout posu. min. 3 1n. 10, 1 remov."bl� 1 :.; � � , !_11 Yes\ ":jl Na -, , 1 '.; ., 
,,,, _ . • -1. ,,_ ........ 

Oi•mehtr of posts? ______ _ 

1$ U\ete � remov•ole pos&l.- 0 YH. 0 No C 

..- .t I 
� 

ltre<ju�,;Oi,:,,�ge{desu1tMt)'-yJ...;..:��:..:....;;;;;. _____________ � ___ • __________________ _ 

CASING INfORMA TION 
CASING OtAMfTERS: OUTER (SURfA(E), INNER, AND OTHlll- RECORD IN INCHES 

lndiuce d�mece, of QSing. Onui� type of 1:7 (e.g. wbon stNI, suanleu neel, PVC. ecc.) 
ij ✓/ H 

. 

b L I Outer mi�: 00'10: {., (2 (11 . Type C 4K dY) ,sree, 
Inner CuiOli: 00'1D: --------------- Type ---------------
Od\4, �: 00'1D: _____________ Type ________________ _ 

00'1D: _____________ _ 
Describe condatJOn of tOp edge of the h1gh1UC man cuing: 

0 J�ged O Unevttn 

Type---------------

O Beveled _ 

Olher(desu1be) -------------------------------------------
0esu1be p1ocective QSUlg d��e. if iny (11.g .• hole in QSUlg. l:htnc. iCC.). o, cneu none: j!,None 

Oise� tram: (c.heu one) 

'}ia)G,ound Si.if.ca 0 Citfllttnt Pid �-01" To top edge of h1gn1ut most c.is.ng --�-------------i--------

SAMl'tlNG EQUIPMfHT INSTALLATION 

aes,nbe type of pump synem: 
0 HydtOICM'· 0 Suom1t1S1ble 0 a1�e, )Q None 

Describe type ot 11ump system uipport: 
O Hyu,osur �,.,e O Well Sot� 

Oau1be type ot pump system: 
0 3/4 ,n. S�leu StHt 

0 J·HOUi. 

0 1 in.PVC 

1rrequ,.,,O�.q• (dtdU11M► -...-------------------------------------

WILL SITE 

Desu1be deans p,esenc ., well site. 1 f .ny. o, ,ne<k none: � Non41 

Desu,tM W4il sue irreguli11U- (�.g .• aown ,n pll. locJr.ed tk.1£ding. ,uc.) °' cne<k none: � None 

SURVE'f' INFOIIMA TION 

Desu1be swvey m�k IOQuon: 

0 Top 1tag• ot highest mosc c.sing 0 8r�u Milkltf 0 Both �•onit 

Other (describe)-----------------------------------------
IU�I> cJei1ly v1sible1 0 Yes � No 

COMMINTS 

r2-TG /'-I<[,:)/ +' .2.�(,/ -:. /Sl.01'' 

No 

6-JkJ tap - of-- cas,� 

A.·6000•49911 (O]J'}O) 
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RESOURCE PROTECTtON GROUNDWATER WELL 

STRUCTURE FIELD INSPECTION REPORT 
. � ,. ' 

__ ... _______ _ 
W�ll

1
N.�mbu ;l_qfw/f-S'7 .Date /-;2S°-�/ 

Inspector (print) rn ty/ f14,1�d -:51 (11. l'l1-IO:'l,,,J 

Signature '--1n, 7n {5rr:?<&t:(' -S � 

f! 

.,. 

WELL ID£NTIFICA TION 10 MARKINGS 

11 the well labeled? 

If ye1. should the casing be 
relabeled? 

Don the well have a brass marker' 

If yes. i1 the bran marker stamped 
with well 10? 

tJ Yes 

�Yes 

0 Yes 

O Yes 

J§ No 

0 No 

¢7No 

0 No 

Doe. the cuing need to be painted/ 

I 
-� f • -, /·m, � � repainted thus rtquiring relabeling ? 

0 Yes 0 No 

�'J9• /A)/ y-4j7 
lrregulant1e1 __ __.___ __ 

Doe.well hav• a barb�, pole1 

Doesw,11 have an identification ,ign 
poned at entrance to acceu route 1 

Is well located in or around a 
part,cul.ar facility? (e.g. 216-A-10 crib, 
B-Y Tank Farms. 8-Pond, etc.) 

Is well located in a radiation zone? 

1rregufar10amage (describe) 

Is the well capped 7 

Is the cap able to be locked7 

Is the cap locked? 

wtLL SIT£ IOENTIFICA TION / 

I 

0 YH ')ZLNo 

0 Ye, {fl No 

�Y!1 0 No 

0 Yes 1'No 

II no. is one needed 1 

I ,:0 No 

5Z1 No 

If yes. identify facility ::;_ { (, - Z -/ A :ft' ( e. W 

If yes. describe zone type ___________ _ 

INSP!CiW£LL SURFACE PROTECTION MEASUR!S 
WELL CAPS 

0 No 

O Yes 

Oe,cribe e,mt1ng problems with well cap, if any, or check none: 

1 Non• O 4 fh 4 ft 0 18 in. " 18 in. 

CONCR!T! PAD 

O l ft round D Yes O No 

1rregula110amagft(de1<nb•► ----------------- _______________________ _ 

CZ-69 

A 6000- 499 (0 ],'90) 
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,.. 1 

Four posts. min. 3 1n.1D, I remov•blel 

It no, describe b•mer posts: 
.. �-- - ... ..--

.) 

D0E/RL-91-32 ____ ····-- __ 
8ARRJER POSTS Draft A 

0 Yes J3 No ,'. - _,.L•:. : 
f·t. ' J. 

�-- .How m•ny posts)� · O O"t'\ L · · Di•m11ter of posts? ______ _ 

-________ 
r
s

_
t
h

_
e

_,,_._,, _
m

_
o
_
v
_
•

_
b

l_
e

_
p

_
o

_,
t
_l __ □_Y_

e
, __ □ _

N
_
o 
_____ ·_·_· _· -----�-------.i.f. I 

1

1 

lrregul•rlO•mage (describ<t) _ 
i---------------------------------,1 

CASING INfORMA TION 
CASING DIAMETERS: OUTER (SURFACE), INNER, AND OTHER- RECORD IN INCHES 

g. carbon ueel. na,nleuueel, PVC.11tc.) 
. I/ 

Inner casing: 

Other casing: 

Other casing: 

00110: --------------

00/10: --------------

00110: --------------

Describe condition of top ttdge of thtt highest most ca11ng: 
0 J•ggeu O Unev111n 

Type CCLrbqy, s/� 
Type--------------
Type --------------'-
Type---------------

Q B11v11led 

Other (d1t1Ct1ba) -------------------------------------------
OesCtibe proteetive casing d•mage. if •ny (tt.g .• hole in c•sing. bent. acc.). or che<k none: .JX1 None 

Distance from: (check one) 

f Ground Surf<11ce O Cemttnt Pad 
., 

To top edge of h1gh1ut most casing _ __.ol,_._, __ 3_ ... _? __________ _ 
J 

SAMPt.lNG EQUIPMENT INSTALLATION 

DesCt1be type of pump system: 
0 Hydrostar- 0 Submersible 

Descnbe type of pump system support: 
O Hydrost•r Pl•t• O Well SHI 

Descr1b11 type of pump system: 
D 3/4 in. Stainless StHI 0 1 112 1n. ABS 

O Bladder It None 

0 J-Hook 0 St111111l C.ibht O P1tl111ss Adapter 

0 11n. PVC O l 112 1n. g•lva"'ized 

1rregul•r1D.mage (de5'nbtt) --------------------------------------

WELL SITE 

DesCt1be debris present at wlill site, 1f any. or che<k none: Q!LNom, 

Describe wttll Site 1rregular1t1es (a.g . down 1n pit, locked building. 111tc.) or ,neck nona: iJ None 

SURVEY IHFORMA TION 

Descnbe survey mark locauon: 

O Top ttdge of highest most casing O Brass Marker 0 Both ja.None 

Other (descnb<t) -------------------------------------------
1uump c1,.,1y visible? O Yes :A, No 

CZ-70 
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0OE/RL-91-32 

RESOURCE PROTECTION GROUNDWATER WELL 
·•· 

Oo4!swell have a barber pole7 

Doe, wP.11 have an identification sign 
�o,ted at entrance to acc,ss route 1 

Is w,11 located in or around a 
par11cular facility? (e.g. 216-A-10 crib, 
8-Y Tanlc Farms. 8-Pond. etc.) 

ls well located in a radiation zone? 

Irregular/Damage (describe) 

1, the well capped? 

1, the cap able to be locked? 

1, the c.ao locked? 

STRUCTURE FtEto· INSPECTION REPORT -'-· � ..... ,,.:, - . 

., -- 11.J • 

Well Number ;;_Cjq=«/)8:-f'Y · Date /-�-9/ 

Inspector (print) /n /'J1 & •ref. 01 (Y\ f\10l1 f 

Signature '-t?J-ra Ba,'".vJ. £� 

WUL IDEHTIFICA TION ID MARKINGS 

If yes, should the casing be 
relabel�? 

Does the well have ;a brHs marker? 

If yes. is the brass marker st.amp� 
withwell I07 

Does the casing ne� to be painted/ 
repaint� thus requiring relabeling 7 

'll9 Yes 

�Yes 

O Yes 

O Yes 

13 Yes 

O No 

O No 

�No 

l9 No 

D No 

Irregularities __________________ _ 

wtU SITE IO(NTIFICA TION 

0 YH ll,No 

O Yes , No 

fl Yl!S 0 No 

0 Yes )lNo 

If no. is one needed? 

If no. is one needed? 

If yes. identify facility 

D Yes JSt No 

D Yes _,Kl No 

If yes. describe zone type ___________ _ 

INSP!CTWUL SURFACE PROTECTION MEASURES 
WELL CAPS 

�Yl!S O No 

D Yl!S v£No 

D Yes ?CJ No 

Describe elliUing problems with well cap. if any. or ch4!Ck none: _!8 None 

CONCRfT! PAD 

0 '1 It ll 4 ft 0 18in. • 18in. 0 Z It round I1-it damaged7 D Yes O No 

1rregular10amage (de,cr1be) --------------------------------------

CZ-71 
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ISAIOOfK l'U> IS 

four posts: min. 3 in. ID, 1 remo.v1bh1l • �-Yes ��
,. 

;'°.J
_.

·. 

D0E/RL-91-32 
Draft A 

If no, describe t».rrier postst I!.�"'��� ::npc:-. 
Di•meuuofposu1 ______ _ 

-•-•-lsthef••remov•ble poit1 "' 0 Yes·• □-No ...-. 
•�r��l�r�•m•g• (describe) ___ 0....,.0'M::::::'..:.::;;=.-------------------------------t( 

. CASING INfORMA TION 
CASING DIAMETERS: OUTER {SURfACE}, INNEA, AND OTHER- Rf CORO IN INCHES 

lndiute di•meter of c1sing. OescritM type at uing (e.g. c1rbon ""'· n.iinleu neel, PVC. e"-) 
,,, ,1, . • • / Outer c1sing: oono: , · Type ('4(l{X?vz 4ite t , 

Inner cuing: oono: ________________ Type ______________ _ 
Other cuing: oono: _____________ _ 
Other cuing: ODnD: _____________ _ 

Desai be condition at top edge of the highett mos, cuing: 

!Ype --------------

Type---------------

0 Ji9ged O Uneven 1ll fiitly Level □ Beveled 

Other (desu1be) -----------------------------------------
oesu,pe protective cuing d1m19e. ,t 1ny (e.g., hole in cuing, bent, wtc.). 01 chea none: yJNone 

Oisunce from: (check one) 

? G,ound SurfM:e "", 75 .1 O Cement Pw To top edge of highest most c1sing --"cx
....aa..

·
"--

-=--..----------

SAMII.ING EQUIPMENT INSTALLATION 

Oescnbe type of pump system: 
0 Hydrosu,. 0 Submen,ble 

Describe type of piunp system suppon: 
O HydrOStir Plile O Well SHI 

Oesu1be type of pump system: 
0 3/4 in. Suinleu Stffl 0 I 112 an. A8S 

0 Bi.dd1tr "Qi.None 

0 J·HOOk 0 Steel C.tble 

0 I in.PVC O l 112 1n. gah,.nized 

0 f'11l1tu Adapter 
f 

lwegulil/Oamage (des<nb4t) -------------------------------------

WELL SITE 

Desu1be debtis present .tl well site. if illy, 01 check none: JjD NOOlt 

Describe well site irregula1iue1 (e.g .. down an ptt, lcxked bualding, ete.) 0t check. none: !21None 

SURVEY INfOllMA TION 

Oesu1be survey m.irll. IOCiuon: 

O Top edge of hMJhes& mos& casing 0 StiSIM�ker 0 Soth JX.None 

Other (desu1be) -----------------------------------------
1uump cle1,1yvisible1 O YK \ii No 

COMMINTS 

p-T-8 I'/�. 'f8
., 

I- ol.9'�' •l'l'f. 'l'f ,..,_ya.s t-,;r-'l1 

t; '%f!Jt,�a�:'!rel}t';· $ff 
----------------------------------------------

CZ-72 A·6000•499R (03/90) 
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00E/RL-91-32 
Draft A 

RESOURCE PROTECTION GROUNDWATER WELL 
" -�, .. '·· � ' STRUCftJf!E-FtEtO INSPE'CTION REPORT 

,.., 

·i Does well have a barber pole 7 

Does well have an idenulication 1ign 
posted at entrance to access route7 

J� well located in or around a 
.particular fac1lityl (e.g. 216-A-10 crib

. 8-Y Tank Farms. 8-Pond. etc.) 

Is well located in a radiation zone' 

lnspmor (print) _..m�..:.rn�-S"'4<i:=..;.
1

r�d. ...... -_,._S:.i..:.., m�· :.J,..L;M,�O'V1�5..1-__ 

Signature __ '-1'Y7
..L..J:..:...:2:n

.t...:.
-1-...18.�<Z'"'/MXcw:

. 
ldl:,;--.�, ... �rL..!..:.!. �=::s.t..---

WELL IDENTIFICATION 10 MARKINGS 

Is the well labeled7 

If yes, should the casing be 
rela1Mled7 

Does the well have a brass marker? 

If yes, is the brass mark er stamped 
withwell 107 

Does the casing need to be painted/ 
repainted thus requiring relabeling? 

¥Yes 

)![Yes 

0 Yes 

O Yes 

)X{,Yes 

0,No 

0 No 

�No 

0 No 

0 No 

lrrl!iJulanties ---------.,-----------

WELL SIT£ IOENTIFICA TION 

O Yes � No 

O Yes 'Jg.No 

�Yes □ No 

O Yes �No 

If no, is one needed 7 □ Yes )ONo 

If no. is one needed? O Yes � No 

If yes. identify facility (X / � - z -/ A- +r /� :h'e.k. 

If yes. de,cnbe zone type ___________ _ 

Irregular/Damage (de,cribe) --------------------------------------

INSPECT WELL SURFACE PROTECTION MEASURES 
WELL CAPS 

Is the well capped? �Yes O No 

Is the cap able to be locked7 0 Yes � Nq 

Is the cap locked? □ Yes 1)1 No 

Describe existing problem, with well cap, ii any. or check none: 

CONCRETE l'AO 

O 4 ft x4/t 0 18in. • 18 in. 0 2 ft round Is it damaged? O Yes O No 

lrregulat10amage (describe) --------------------------------------

CZ-73 

A 6000 499 (0],'90) 
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,---------.....:.·--------------------·-----·---- .. ··-- ·--····-- ---

Fout posu. min. 3 in. 10: 1 remov•ble? 

ISAKIUEK i>OSTS DOE/ RL -91-3 2 

1t no, describe �trier posu: 
• ·• 

,j.: • o v� .. - � � · - ., :--_ ��a f � ,,A -
- , �. t:tow�nypostsl � �i•meter otpom1 ______ _ 

., .... J' , ..,,,, ,. . •  _ , , ' •  . , .  t ... 

,._ ___ ., _____________ ., __ _ _ IS there, A removAb�e po5t2 ·- D, Y•'"-- �No __ .. - -.-.. 

lrregu�t/OAm•CJ-• (describe) _:ri .... :.io<ZM-<<,,;;:;=-----·-· ___________________________ _ 
_ .

J
;f"�--� - -� � ... . .... � .. " 

CASING INFORMATION 

T 

CASING DIAMETERS: OUTER (SURFACE), INNER, ANO OTHER-RECORD IN INCHES 
lndiate diAmete, of c�ng. DeKtibe type of c•sin,

1
.g. ,�rbon sttel, n•inleu UHi, PVC. eic.) 

� // ✓ #/ 
. • ./ OuteH�sing: 00110: f n -, · 'ii' ( o Type � c)� 

l�ne1 c�ng: • - 00110: / 
. Type_. _____________ _ 

Othe1�ng: 00/1D: ____________ _ 

Qther ,�sing: 00110: _____________ _ 
Describe condition of top edge of the highesc mon �ng: 

□· J.«39ed D Uneven fl Fi11ly L11v1I 

-
Type 

Type 
. 

: 

D Beveled.. 

Othe1 (desu1be) -----------------------------------------
Desuibe protective ,�sing d•m.«3e. if •ny (e.g., hole in c�ng. benc, 11tc.), o, ched none: 9'None 

Disunce from: (ched one) 

j1 Ground SurfM:I ? :":--'' D C11m1nt Pid To top edge of highest mon ,�sing --�..._ ... Q..,._,o<s.._ ........ _________ _ 

SAMPt.lNG EQUIPMENT INSTALLATION 

De5Cnbe type of pump 5'f$tem: 
O Hyd1onu D Subm1n1ble 

D1SC11be type of pump system support: 
□ tfydro,w Pf�l8 □ Well SHI 

Desu1be type ot pump system: 
0 314 in. S�nless StHI 0 1 112 1n. ASS 

;Bl None 

0 J•HOOk 0 StHI Cable 

0 I in.PVC 

I 

O P,Ueu Adap,�r 

1rregi,lit1Dam•9• (deKnbe) -------------------------------------

WELL SITE 

D15enbe deb11s present at well sue. if any. 01 ,hlt<k none: )SI.Nona 

DflClibe well site irregu!a1ititi (e.g .. down in pll. locked building. elC.) 01 ,heck none: �None 

SURVEY INfORMA TION 

Desu1be survey m•rk location: 

O Top edge ot highest most ,�sing 0 BrU5Mitklf 0 80th �Nona 

Other(de5enbe) -----------------------------------------
1ui.mp(leartyvi11ble? O Yes fl No 

C2-74 
A·6000•499R (03'90) 
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DOE/RL-91-32 

• • ' 1 

RESOURCE PROTECTION GROUNDWATER WELL ;,, 

,., .. -STRUCTUR� FIELD INSPECTION REPORT 

.. .,..a 
I 

., • pt � 

)well Nu!."�'. O\Cf q-{<}tf-<j� Date � -3;-9 / 

: lnSPffiOr (pr,nt) m fYI f64/ rd -� ffn ca@ 5 
I signature '--117 J?1 &;d:z-S � 

WUL IDENTIFICATION 10 MARKINGS 

If yes, should the casing be 
relaMled7 

If yes, is the bran marker stamped 
withwell 107 

'$ Yes 

�Yes 

O Yes 

0 Ye, 

'ij!Yes 

0 No 

0 No 

i;g: No 

0 No 

0 No 

;-3/-1/1 .:Zt:l?-all -ff 

C-n,/71�/s� 

Does the casing need to be painted/ 
repainted thus requiring relabeling? 

lrr�ular1ties __________________ _ 

Doe, well have a barber pole 1 

o-,e, well have an identification sign 
posted at entrance to ace en route I 

Is well located in or around a 
particular fac,ltty > (e.g 216-A-10 crrb. 
B-Y Tank rarms. 0-F•Jnd. etc.) 

Is well located in a ra«Jration zone? 

lrregulartOamage :describe) 

Is the well capped> 

Is the cap able to b"' locked 1 

1, the cap locked7 

WEU. SITE IDENTIFICATION 

0 Yu � No If no, is one needed 7 

0 Ye, G:[ No If no. is one needed7 

VJYe, 0 No If yes. identrly lac,tity 

0 Yes �No 

0 Yes !jdNO 

;J/� -Z.-1? c:r-,b 

t+J Yes 0 No If yes. describe zone type Ct nJr;LJ C(llLnd ro.d,·a 

INSP!CT WELL SURFACE PROTECTION MEASURES 

WELL CAPS 

O Yes Qi No 

O Yes i:;il. No 

Describe existing problems with well cap, if any, or chectr none: 

Ji None O '1 It• '1 ft 0 18 ,n • 18 ,n. 

CONCRETE PAD 

0 2 ft round 1, it damaged? O Yes O No 

Irregular/Damage (describe) --------------------------------------

CZ-75 

A 6000 499 (0 3190) 
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.IIAIUUERPOSTS _q05/R�t�1-32 

□ Yu �A.IA t • .: •• � .. t y# it ,:
a

._,J. 1 . ., .. _. Four posts, min. 3 in.10, 1 removiblel 

If no, describe �rrier posu: .. • ., "r:;'".:'.., - . -- v.t\ .... ....,.lJ ·-
. ,_; • · Howm•nyposu1" �:UZ!lR< .J � Diameter ofpom1 ______ _ 

.... .... ,.., - � - -· ' - .. �.r .. -•-- � - -n- -� 

Is there i removible post? 0 Yes O No 

lrregu�1J0Amage.(desuibe) ________ ._. __ ,..,_,_�_• �--·-----· _________ --__ ...,.,_-_" ________ _ ..,. . 
-� 

CASING INFORMATION 
CASING DIAMETERS: OUTER (SURFACE}, INNER, AND OTHER-RECORD IN INCHES 

lndiute di•meter of Cising. Dewibe type of Ci
: 

(e.g. �irbon stetf, n•anlessn•et.!,VC. etc.) . 
� Outer cuang: . ODnD: (a SZr L (R /. .. . Type. --C .... at__,_C_� _____ s .... ./e ......... e,..._-__ I __ 

lnn•r CiSing: ODnO: ' { Type ______________ _ 
oono: _____________ _ 

Other Cising: 00110: _____________ _ 
Describ• condition of top edge of th• highest most c�: 

0 Jigged O Uneven 

Type. ______________ _ 

Type---------------

Other (describe)-----------------------------------------
Dewibe protec:tiv• c�ng dimige, it iny (e.g., hole in using. benr, ecc.). or ched none: 

Diitin<e from: (ched one) 

--,i Ground Surfice 3.00/ O Cament Pid To top edge of h1ghen mon cawng ------=-___.._....._ _______________ _ 

SAMPt.lNG EQU.,MlNT INSTALLATION 

Descnb• type of pump system: 
0 Hydrost•r- O Submersible 

Descnb• type of pump system wpport: 
O Hydrosu, Pf•<• O Well SHI 

Dew1be type of pump system: 
0 314 1n. Stiinleu Stettl 0 1 1/2 an. ASS 

O Bladder 

0 J-Hook 0 Steel C�ble 

0 1 en.PVC O 1 1/2 an. g.alvilnized 

\ 

lrregulir/Oim.age (dew,be) -------------------------------------

W£LLS1f! 

Oesai!)e debris present .at well sue. if any. or ch4KJt none: 

Oew1be well site arregulifities (a.g .. down an pit. locked building. etc.} or chea none: �one 

SURVEY INFORMATION 

Describe survey m.ark IOQcion: 

0 Top edge of highest most c.asing O BrilSS Milker 0 Both CiCNone 

Other (describe)-----------------------------------------
luumpdHrlyvisible1 0 Yes O No 

-D-t-8 

COMMENTS 
139.70 + 3,e; I·:::- ty-R. 7 I " 
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DOE/RL1'�H �32 

RESOURCE PROTECTION GROUNDWATER WELL 
't,r ... , .1 •l� • ,1.., STRUCTURE�FIELO INSPECTION REPORT 

·-

Does well have an identification sign 
posted at entrance to acceu route1 

Is well located in or around a 
particular facility? (e.g. 216-A-10 mb. 
B-Y Tank Farms. 8-Pond. etc.) 

1, well located in a radiation zone? 

'\ •·-' ; l _j 

.... �-r· - ... �- ... · ,w.11 Numt>.i ;;:ztl&f-W/.o -: q JC Date I -"31-'J / 

lnspicto;(p-,ini'> 'rvtM. � e cu"r-d.- S'r'�J 

Sign�t�r� '171'1n Bawl-t �s � 

•· -WILL IDENTIFICATION ID MARKINGS 

If yfl. should th• casing b• 
relat>.led7 

Do.s the well have a brau mark er? 

If yes. is the brass marker stamped 
withwell 107 

DOfl the casing ne.d to be painted/ 
n�pa,nted thu1 requiring relabeling? 

ii'Yes 

� Yes 

O Yes 

O Yes 

� Yes 

O No 

O No 

ig"No 

O No 

QNo 

lrregufaritie, __________________ _ 

WEU. SITE IDENTIFICATION 

O Yes �No 

D Yes ? No 

� Yes 0 No 

O Yes 'f No 

If no, is one needed 1 

If no. is one needed?-

If ye,, identify facility o?/ {e - 2.-/A 

l'J No 

11 yes, describe zone type ___________ _ 

Irregular/Damage (describe) --------------------------------------

INSPECT WELL SURFACE P"OTECTION MEASURES 
WELL CAPS 

Is the well capped' F;l:Yes O No 

Is the cap able to be locked1 O Yes ($J.No 

1, the cap locked? O Yes ?'1 No 

Describe elfiUing probl1>m, with well cap. if any, or check none: 

,)0, 14one O '1 ft " 4 ft 0 18 in • 18 in. 0 2 ft round Is it damaged? O Ye1 O No 

lrregul.:•Oamage(desc,.be► _____________________________________ _ 

C'Z.-77 
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.. - -· � 
Four pc>1ts. min. 3 in.10. I remo11•ble1 
If no. dewibe �trier po5u: 

-•--

- --

·, -

-· 
liAKIUlM l'UST� D0E/RL-91-32 

Draft A 
-· --·---

� 

. ) ;..:_ 
- -

H Yes
_; ..,li,1 �o 

H� flUl!\J posu?. 

-· 

::lJ O"V\.L- --, �- ... - -- - -;·--., Di•meter of posts? 
... _ -�-- - -

__ ...,,,._.., Is \here • 11mo11•ble post1 0 Yes □ No 
_.. "'C:""". 

1rregu�I0•1n.ge (desuibe) 
. --
- . 

·- -

-

-
-

- . 

-

- . 
--

CASING INfORMA TION. 
CASING DIAMETERS: OUTER !SURFACE}, INNER, AHO OTHER- RECORD IN INCHES 

lndiQte d�meter of c•sing. Describe type of c
1/,,

g (e.g. c••bon ueel, u•1nleu nael, PVC. etc,) 

Outer �ng: _ oonp: � .!5/'i'' ('.g " Type . C4;,rb.M 
7 

� 
Inner a11ng: 

Olhe, using: 

Othe, c•sing: 

00110: Type -· 
00110: Type 

oono: Type 
Oauibe condition of top edge of the h1gheu mosc using: 

□ J�ged D Uneven qF•11ly Leve! 0 Beveled -
O\ber (dauibe) 

Desuibe protecti11e asing d•m•ge. if •ny (e.g .• hole in c•sing. bent, ,uc.). o, me<k none: �None 

Oist•nce from: (check one) 
� G,ound Surf.ct 0 CementP1d To top edge of higheu mon c•sing �- ;2.3 / 

\ 

SAMftlNG E9!.!IPMENT INST ALLA TIQN 

Describe type of pump system: 
0 Hydro5l•r- 0 Submersible 0 Bl•dder �None 

Desu1be type of pump system support: 

I 

I 

-

' 
\ 

• •· 

0 HydrOStM ?1•te 0 WellSHI D J·HOOk 0 Steel Cable O P11hus Adapter 

Dcncnbe type of pump system: 
Q 3/4 in. Suanless StHI 0 I 112 ,n. ASS 0 1 in.PVC 

lrregul•rlOamage (describe) 

WfllSITE 

Desu1be deblis present at well sue. if any, 01 che<lt none: 

:&t,, "1 oa,es 6 41a a(. wt� 
Desu1be weU site i11egularit1es (e.g .. down ,n p1t. loclted building. 1uc.) or che<k none: 

Describe su,vey ma,k loQtion: 

O Top edge of highest molt casing 

Other (describe) 
l1 s�mp cJHrly vilible 1 Q 'I'll D No 

D-1-/1, - 1_':J.. l.'f.;. 1-. Q j._ � 

SURVEY INFORMATION 

O BrU$M�1ker 

CQMMINTS 

1..1. "� 

O I 112 ,n. galvanmtd 

�!e 
1-., ,-er; 

�None 

O Both ANone 

'!f-1- =· : 
0

C':aiz���, 1a�b:J 

--· 

C2-7S. A-6000-499R (OlJ"JO) 

( 

L 



( 

r • 

D0E/Rl-91-32 

RESOURCE PROTECTION GROUNDWATER WELL 
1 .  • , STRUCTURE FIELD INSPECTION REPORT 

---- --·- - ·-

Oo•s w•II hav• a bar b•r pol• 7 

Dou w•II have an identification sign 
pott� at entrance to access route? 

lsw•ll located in or around a 
particular l.>cility? (e.g. 2 t 6-A-10 crib. 
B-Y Tanlc Farms. 9-Pond. etc.) 

Is w•ll located in a radiation lone? 

Irregular/Damage (dflscribfl) 

Is the well capped? 

Is the cap able to be ,,,ex ed? 

Is the cap locked? 

·. ( 

---1 - W•IINumberaCJq-l(}/9-C/5 Date (-3/- 9/ 
Inspector (print) rn m !3a, d - s !Qt "-Y'm,S' 

Signature '1q :W {3 � -, � 

WELL IDENTIFICATION 10 MARKINGS 

l1 th@ w@ll labeled? 

If ye,. should th@ casing be 
relabeled? 

00@1 th• well have a brau marlc@r? 

If yes. is the brass marker stampM 
with Wflll ID? 

Doe, th• casing nflM to b• paintM/ 
r•paintfld thus requiring relabeling? 

1i1°Yes 

'fA Yes 

O Yes 

O Yes 

;I. Yes 

0 No 

0 No 

�No 

0 No 

0 No 

lrrflgular1tiflS __________________ _ 

WELL SIT£ IOENTIFICA TION 

0 Yes 'fl No 

0 Yes �No 

�Ye, 0 No 

O Yes ¢No 

If no. is one n•ed•d7 O Yes � No 

If no. is one nHd!!d? 0 Ye, ¥ No 

If yflS. idflntify facility _..,:2......_l ... & ... -_z __ -_.....l .... 8'.�-.l..C....:c�, ... ·==b __ 

If yes. ducribe zone type ___________ _ 

INSPECTWUL SURFACE PROTECTION MEASURES 
WELL CAPS 

EfJ Yes O No 

O Yes � No 

O Yes !iQ No 

Oe,cribe ,,,.,sting problems with well cap. if any. or check none: Jc' None 

� None O it ft x 4 ft 0 t81n.x l81n. 

CONCRETE PAD 

0 2 ft round 11 it damaged? O Yes O No 

lrregulat10amage (de1et1be) --------------------------------------

CZ-79 
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-
Fout posts. m,n_ 3 in. 10, 1 removable 1 

If no, describe t>.11ier posu: 
- -

-
-

.. � 

IIARkll:R PO� Ii -- -
D Yes . JD No . ., . 

·---
D0E/RL-91-32 

Draft A 
-

·- ' l. -
• · HOw�m•':!J posul lltZXJ � ... , ..,. .... · �. !;)�meter of posu1 

---

. 
: -.... ~- .. ·- ·-- ., .......... -- - ts °"'e'a ,emovable poscl □ v.,•T 0 ,;;.;- . 

- -=--

I 

lttegu�r/Oamage (deS(fibe) - - . -
-

CASING INfOIIMA TION 
CASING DIAMETERS: OUTER (SURFACE}, INNER, ANO OTHER-RECORD IN INCHE� 

lndiuta diameter of casing_ D11mibe type of �,s
z 

(z-c�bon stHI, stainleu SlHI, PVC. ate-) 

Outer Qiing: 00110: (a Y/s Type (14tr1) e:} 

IMer c.sing: 00110: 7 Type 
s. H>e..l. 

, . 
Otherc�ng: 00110: Type 

Other casing: 00110: Type 

Describe condition of top edge of the highes& m0$& using: 
O Jagged O Uneven rfiIFaulyLhel 0 Beveled 

Other (desc11be) 

Oewibe p,oteaive casing damage, it any (e.g .• hole in casing. bent,•"·>, 01 che<k none: 

Distance from: (chedt one) 

'fJ G,ound Sutf�• 

Desc11be type of pump system: 

0 CementPid To top edge of highlHC mosc casing 

SAW\.ING EQUIPMENT INSTALLATION 

�None 

�.c:.�/ 
\ 

Q HydtOJCil· O Submen1ble OBl�II ffJ None 

DeKribe type of pump syitem suppon: 
O Hydroilat Plata 0 Wall SHI D J·HOOk D StHI C.ible 

0es(l1be type of pump system: 
0 314 in. Staanleu StHI 0 1 1/2 1n. ASS O 1 in. PVC O 1 1/2 ,n. galvamled 

rrregulat/Oamaga (daKtibe) 

WELL SITE 

Dew,be deb,is p,esent ac well sue. it any, o, chtKk none: �Non• 

Dewibe well site irregularities (e.g .• down in pie. l0<ked building. ete-) or check none: �Nona 

SURVEY INFORMATION 

Dewibe survey ma,k l0<at1on: 

O Top edge of highesc moll casing 0 Brau Mark tr D Both 

Other (describe) 
IS st�p cle�tly viMble 1 0 Yes QNo 

COMMINTi 
�,I-PJ 2 r11..z. d:. 3.0� - </..l, :zo I ��� lstp. 

� a�d� ��a��,�� 

CZ-80-

I 

.i 

a£ 

O P1llenAdapter 

�None 

q;J_ 81./ a.g. 
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U0t/ RL-'91-'32 
Draft A 

RESOURCE PROTECTION GROUNDWATER WELL 
� k'-••1 "1• STRUCTtJRE FIELD INSPECTION REPORT 

Wef1Numi,.,;;{10/-·Al/<1-·1u· Oat•' /-3/-q I 

ln1p.ctor(print) rnm BairJ' - Stmm4n-5 

Signatur• '-1771'Y1 �5� 

wtU IOfNTiflCA TION 10 MARKINGS 

If yfl. 1hould th•·casing b• 
relaMled7 

If y•s. is th• brass marlc•r stamp•d 
withwl!ll I07 

Doe, th• casing nHd to b9 painted/ 
repainted thus requiring relab91ing 7 

�Yes 

rt Y4!S 

O Yes 

O Yes 

�Yes 

O No 

O No 

1ZJ No 

O No 

O No 

(-3/-Cf/ �9]9-�13'- C/(., 

/T/?n8�-!S� lrr4!1Jularitie, __________________ _ 

wtLL SIT! IOENTIFICA TION 

Does well hav• a uarb•r pole 7 O Yes �No 

Does well have an iden1ification sign O Yes �No 
polled at entrance to access route? 

If no, is on• need•d 7 

Is w•ll locat•d in or around a 111 Yes O No 
particular r acility? (4!.g. 216-A-1 O crib, 
B-Y Tank Farms, 8-Pond, etc.) 

Is well locatet.l in a radiation zone? tp Yes O No 

lrregular/Oamag• (describe) i1, 

INSP£CT WELL SURFACE PROTl:CTION MEASURES 

WELL CAPS 

11 the well capp4!d? �Yes O No 

Is the cap able to be locked? O Yes �No 

Is th• cap locked? O Yes p No 

Describ• existing probl•m1 with well cap, if any, or check none: 

'f-Non• O 4 ftic4 ft 0 18in. • l&in. 

CONCRETE PAO 

O 2 ft round, 11 it damag•d7 

O Yes Of;) No 

D Yes � No 

O Ye1 �No 

lrr4!guta,iO;,mag• (descrtb•>- --------------------------------------

C2-8l 

A 6000,499 (03190) 
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ISAklUtltl'U)TS D0E/RL-91-32 
Four posts, min�lin: 10.r,;movablel- -0 Yu-�?i{-No . . . ·:--;.: o.r:.�_f_t. A --. 

.... .. t ,. � '-- ,, -. ..... � .... , * ,, • 1 .,..; �- .. .,.. 
lfno, desuibe batrierposu: � r•· �-: ;• �-�PG:'11� · ::nt?'.>1:k ·•· ,..,...,c0iameter ofposu1 -------

.. 
1� -• -· , ., •• , �----- -·---ISthere•removablepos&r □ ·Yef ·a·No. - -.c:::. 

ltregular/Oamage (deS<ribe) __ -__ , ________________________________ _ 
-- - . •. ., .. ;, -- ..., '.r!!.'''':"tt.:.:i)'/;,'. •.. 

·· CASING INfOIIMA TION . . :;:. 
CASING DIAMETERS: OUTER (SURFACE!. INNER. ANO-OTHEJr- RECORD IN INCHES 

lndiate diameter of casing. Describe "'£,,e of c1�sing (e.g. ��bon ltHI, u..nl-_u s�el,_Pv� ... 
etc.). 

Outercasing: 00110: U? 1/jt X f4 -!YIM c«rbm ,s/ee,,( 
lnnercasing: ., 00110: 

__ Type _ ... __ · __ ·· __________ _ 
Other casing: oono: ______________ Type _____________ ....... _ 
Othe,casing: 00110: ______________ - Type- ______________ _ 

Desctibe condition of top edge of the highffl mo.n �: 
O Jagged O Uneven Jf.iwly Lavel 

O&her (desuibe) -----------------------------------------
Describe protective casing damage. if any (e.g .• hole in casing. bent, etc.), o, chea none: 1i!I None 

Distance from: (chea one) 

)if G,ound SurfM:a :--'Cf<?/ O Cement PMi To top edge of highest most casing � !:2._ ----�\,-""----------
SAMPt.lNG EQUIPMENT IN5TALLA TION 

Describe type ot pump system: 
O Hyd,osur-

Describe type of pump system suppott: 
O Hydrostar Place O Well SeaJ 

Describe type of pump system: 
O 3'4 in. Stainleu Steel 0 .I 112 1n. ASS 

0 Budde, �None 

0 J·HOOk 0 Steel Cable 

0 I in.PVC 

\ 

O P1t1eu Adapter 

lmtgular1Damage (describe) -------------------------------------

WELL SITE 

Describe debris preMnt at well sne. if any. o, ,hlKk none: t;(None 

Describe well uce 1rregula1iues (e.g .• down 1n pit, locked building. etc.) or d\eo. none: )D None 

SURVEY INFO AMA TION 

Describe su111ey ma,k location: 

O Top edge of highest most ,asing O Brus M�rker 0 80th �None 

Other (describe) _______ _;,_, ________________________________ _ 
lutamp,IH11yYislble1 0 YIH !JI NG 

COMMENTS 

C2-82 A.-6000-4'l9R (03/90) 

( 

l 



C 

,..... 

,. 

... ' 
.. 

., 

L 

.I 

I 
'· 

OOE/F{L-91-32 
Ora 

RESOURCE°PROTECTION GROUNDWATER WELL 
�,.,,, .J STRUCT\J�E..:FIELD_ INSPECTION REPORT 

Ooe, well have a barber pole 1 

Ooe1 well h.ave an •rlentification sign 
posted at entrance to acce11 route 1 

Is well located in or around a 
particular facility? (e.g. l t 6,A-1 O crib, 
8-Y hnlr Farm1. El-Pond. l!tc.) 

Is well located in a radiation zone? 

0 

• .w�IIN!;!��ero?'!Cfd,J.J/ j--- C/7 Date /-3/-V 

ln11)fflOr (print) m IJ1 e 4< rd -Sr 01 IY]OY1, r 

Signatur• 7r/-'7YJ 8�-S� 

WUL IOENTIFICA TION ID MARKINGS 

If ye1. should the ca1ing i,. 
relabeled? 

0oe1 the well have a brass mark er? 

If ye1. is the brass marker stamped 
-Mthwell 101 

Doe, the cuing need to be painted/ 
rep.ainted thus requiring relabeling 7 

�Yes 

�Yes 

O Yes 

0 Yes 

yYes 

0 No 

QNo 

�No 

0 No 

0 No 

lrregularitie, __________________ _ 

Will s,n IDENTIFICATION 

0 Yes rfNo rf no. i1 one needed? O Yes pNo 

0 Yes ,No 11 no. is on• needed? O Yes �No 

� Ye, 0 No If yes. identify facility C( / &1 - C -/£ 

0 Yes �No If yes. de1crrbe zone type ___________ _ 

Irregular/Damage (describe) ��.L.1. .... c::::..---------------------------------

11 the well capped? 

Is the cap able to be locked! 

1, the cap locked? 

INSPECTWEll SURFACE PROTECTION MEASURES 
WELL CAPS 

O Yes 

0 Yn 

0 No 

�No 

Describe existing problems with well cap. ii any. r,r check none: 

C0NOETE PAO 

�None 0 ,1 ft. 4 ft 0 18,n •18in. 0 2 ft round 

O None 

Is ,t damaged? D Yes Id) No 

lrregulartOamag• (describe) --------------------------------------

C2-83 
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_ BARRIUtPOSTi • D0E/RL-91-32 
Draft A 

O Yes -�o ., fou, posu, min.] in. ID, 1 removablel 

If no,desaibe ba11ie, pcnu: ,., ..,_ , ...,..,..,... '"""'"'-- _ ... r,-. t? , • �ow
_
m•nypcn�!_ 

'::t'H(!�- · Di•�_!t•��t.P<:>m7 ______ _ 

Is the,e • removable post? 0 Y.s □ No 

I11egut.i10am•ge !deKtibeJ _____________ ... _________________________ _ 

e.g. carbon steel, nainleu s&Ht, PVC. tee.� 
ij I 

__,.;_.,.,.....:;.--,"--...;,a;.----- , Type --"-(!.ILr,g...,PIIIIC..:.,;M;..i.........iSu-1 .... e""'v'-+( __ _ 
lnne, casi119: oono: _- ____________ _ 

Othe, casi119: 00110: --------------
Othe, cAsi119: 00110: _____________ _ 

Type-------------

Type ----------------

Type--------------
Describe condition of top edge of the highest most using: 

0 Jagged O Uneven � Fi11ly Level O Beveled 

Othe,(dtsu1be) -----------------------------------------
Desuibe prote'1ive cAsing damage, if any (e.g .• hole in cuing. bent, ,u.). o, check none: 

0isunce f,om: (check one> 

'J;lGround Su,ta<e 0 CtmtntPad ?•/VI/ 
To top tdgt of highest most casing ___ ..J ___ •�----------------

SAMPt.lNG EOUWMINT INSTALLATION 

Desuabe type ot pump system: 
0 HydrOStal· 0 Submersible 

0esu1be type ot pump system support: 
O Hydtosta, Place O Well Stal 

Desu1be type ot pump system: 
0 314 in. Slaanleu StHI 0 1 1/2 In. ASS 

0 Bladde1 'Ji(tJone 

Q J•HOOk D Steal Cable 

O 1 in.PVC 

0 P1Ueu Adapter 

lrregulaf/Oam�t (desu1be) --------------------------------------

WELL SITE 

Desc11be deb11s present .u well sue. 11 any, 01 check none: CfN«>ne 

Desu1be well sue irregulalllitt (e.g .• down ,n pit, locked building, etc.) or check none: �None 

SURVEY INFORM.A TION 

0esaibe survey mark location: 

0 Top edge of highest most casing O Brus Marke, 0 Both 

Other (desc11be) -------------------------------------------
lutamp clearly vislble1 O Yes O No 

COMMINTS 

�
8 

�-�

f-

� J:. 8;� ;.,o/;,1,:;r,� %;� 

C2-84 A-6000-499R (03190) 
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DOE/RL-91-32 

RESOURCE PROTECTIO�f GROUNDWATER WELL 
STRUCTURE FIELD _l�S�EqtON REPORT 

Does well have a barber pole 1 

Does well have an identification sign 
posted at entrance to acceu route 7 

Is well located in or around a 
p.art1cular facility? (e.g. 216-A-10 crab, 
8-Y Tank Farms, 8-Pond, etc.) 

Is well located in a radiation zone? 

1rregular10amage (describe) 

Is the well capped? 

Is the cap able to be locked? 

...... ,,,.� 'f .... \ ·( , .. , 

: WellNumber.219-W/l -o/r Date 1-31-C/ I 

Inspector (print) /11 fr7 8tld,A<{. -5 ,b:7,,.,. <Z a 5 
. . 

Signature <-tTJ?rJ f<t;U.4i{ -S:� 

Wfll lDfNTIFICA TION ID MARKINGS 

Is the well labeled? 

If y.s. should the casing be 
relabeled? 

Does the well have a brass marker? 

If yes. is the brass marker stamped 
wtthwell 10? 

Does the casing need to be painted/ 
repainted thus requiring relabeling? 

1;iiJ Yes 

'E;l,Yes 

O Yes 

O Yes 

Q'Yes 

ON 

ON 

�NI 

0 N I 

0 N,I 

Irregularities __________________ _ 

Wfll SITE IOENTIFICA TION 

O Yes r;No 

O Yes 9lNo 

�Yes 0 No 

O Yes pNo 

1t no, 1s one needed? 

It no, is one needed? 

1t yes, 1dent1ty facility 

O Yes ·Ji1:J No 

O Yes •}&No 

If yes. describe zone type __________ _ 

INSPECT WELL SURFACE PftOTECTlON MEASURES 
WEU.CAPS 

'jZ!-. Yes O No 

O Yes � No 

Is the cap locked? O Yes jl No 

Describe existing problems with well cap, if any. or check none: O None 

cuhtu,,,-

CONCRETE PAO 

jS.None o 4ttx4tt 0 181n. x 18 in. 0 2 ft round Is It damaged? O Yes O No 

1rregular10amage (describe) --------------------------------- ____ _ 

CZ-85 

A-6000-499 (03,· 
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Oraft A 

..,,� "°ur posts, min. 3 in. 10. 1 remonblel • ., 

Is there a removable post? 

D�met.,otposu? -----=---
□ Yes D No --· 

lrregulat10amage(desct1be)--_··-------------------------------------

CASING INFORMATION 
CASING DIAMETERS: OUTER (SURFACE), INNER. AND OTHER- RECORD IN INCHES 

lndiute diameter of QSing. Describe ty�_)lf �ng (e.g. c�� �tHf, stAin�suet. PVC. etc.) 

Outer casing: 00110: � 7 J" I � . Tys» __ c ... a .... __ r __ l;e, ______ 5:._.h __ � ___ e.. ___ l __ 
7 . . 

Inner casing: 00110: 
· 

,·: '· Type ____ .• __________ _ 
Other casing: 00/10: _______________ Type ______________ _ 
Other cas1ng: 00110: ______________ _ 

Describe condition of top edge of the highest most casing: 
0 Jagged O Uneven 

Type--------------

Other (descnbe) -------------------------------------------
Describe protective casing damage. if any (e.g .• hole in casing.bent. etc.). or check none: 

Distance from: (check one) 

1i't Ground Surlao 0 Cement Pad \ 9·z/ 
To top edge of highest most casing __ ot' __ •-----�-----------

SAMPt..lNG EQUIPMENT INSTALI.A TION 

Describe type of pump system: 
D Hydrosur O Submersible 

Desct1be type of pump system support: 
0 Hydrostar Plate O We41 Seal 

Describe type of pump system: 
O 3/4 in. Stainless Steel 0 1 1/2 in. ABS 

0 Bladder (:! None 

0 J·HOOk 0 Steel Cable 

D 1 in.PVC 

D P1tless Adapter 

Irregular/Damage (describe) --------------------------------------

WEUSITE 

Descnbe debris present at well site, 1f any. or check none: -�None 

Describe well site 1rregularit1es (e.g., down 1n pit. locked building, etc.) or check none: f::4 None 

SURVEY INFO AMA TION 

Descnbe sur..,ey mark location: 

O Top edge of highest most cas,ng 0 8rass Marke, 0 Both �one 

Other(descnbe) ------------------------------------------
lsstamp clearly..,111ble? O Yes � No 

de./.eefed 

CZ-86 A-6000-499A (03JCJO) 
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DUE/ RL-9 l-3Z-

RESOURCE PROTECTION GROUNDWATER WELL 
STRUCTURE FJELD INSPECTION REPORT 

.. , 
-----

Does well have a barber pole 7 

Does well have an 1dent1!ication sign 
posted at entrance to access route? 

Is well located In or around a 
partrcular faCJhty? (e.g. 216-A-10 crib. 
8-Y Tank Farms. 8-Pond, etc.) 

Is well louted in a radiation zone? 

Irregular/Damage (describe) 

Is the well capped? 

Is th• cap able to be locked? 

Is the cap locked? 

WetfNu�b;'l3,r -91 Date /- 3/-9/ 

Inspector (print) t'.'n-.(Y) 6 w --;;.d Sr'tn M..,..,., r 

Signature£Y7'1?J f3cu.&6 ,...5v� 

wtU. IDEN'TlflCA TION 10 MARKINGS 

Is the well labeled? jJYes 

If ye1,. should the casing �- 'KJ Yes 
relatMled7 

Does the well have a brau mark er? O Yes 

If yes, is the brau marker stamped O Yes 
withwellIO7 

Does the casing need to M painted/ � Yes 
re�1nted thus requiring refat>.fing? 

lrregut.rities 

0 No 

0 No 

�No 

0 No 

0 No 

wtU. SITT IOENTiflCA TION 

0 Yes �No 

0 Yes \YJ No 

fo9 Yes 0 No 

0 Yes 9'1 No 

If no. is one needed? 

If no. is one needed? 

O Yes li!:1. No 

O Yes gJ No 

If yes. 1dent1fy facility -2 / b - ..:Z:. - I� uu.-6 

11 yes. de1cnbe zone type ___________ _ 

INSPECTWEU. SURFACE PROT'ECTION MEASURES 
WIEU.CAPS 

f11 Yes O No 

O Yes lja"No 

O Yes )'l No 

Dfl<ribe e:11isting problems with well cap, if any, or check none: 

�NO�e Q_ 4 ft X 4 ft 

J.lfec 

0181n.,cl81n. 

CONCRfTE PAO 

O 2 ft round 

<f'tM ave:. 

IS It damaged? O Yes O No 

lrreguta,,oamage(descrrbe) --------------------------------------

C2-87 

A-6000-499 (03:90 
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+ou, posu, min. 3 in. 10, 1 remov•� 1 '' · r · -
- - iARRIER POSTS 

D Yes. � �No . ; . - ... �· .. .. •· 

D0E/RL-91-32 
Draft A 

:.� '!"· �-� i,.rrie, posu: ___ _ How many.posur_'y7.._..()._.fy,,.....,J ____ _ D1•meter ofposu? ______ _ 

Inner QSlng: 

Other asjng: 

Is there • removable post? 

00110: --------------

00/10: --------------

Otherasing: 00110: _____________ _ 
Describe condition ot top edge ot the highest most QSlng: 

D Yes D No ... � ... -. 

Type-------------

Type -------------

Type---------------

0 J•gged O Uneven �F•trly Lev.. 0 Beveled 

Other(desu1be) --------------------------------------------
0.suibe protective c.uing d•mage, 1f any (e.g .. hole in casing. bent, eu:.), or check none: ISi None 

D•st�c• from: (check one) 

,a Ground Surface 0 Cement Pad To top edge of highest most casing _ _.q),.._._, .. 3....._7_,.,." __________ _ 
\ 

SAMPUNG EQUIPMENT INSTAUA TION 

Desa1be type of pump system: 
0 Hydrost•r O Submersible 

Descnbe type of pump system support: 
O Hydrosur Pl•t• O Well SHI 

Descnbe type of pump system: 
O 3/4 in. Stainless Steel 0 I 112 ,n. ABS 

0 Bl•ddet 6jl"None 

OJ-Hook 0 Steel Cable 

O 1 ,n. PVC O I 1/2 ,n. galvanized 

D P1tless Adapter 

lrregul•t!Damage (desu1be) --------------------------------------

WELL SITE 

Descnbe debtis present at wetl me. ,t any. or check none: i;a"None 

Describe well site ,rregul•r1t1es (e.g .• down ,n pit, locked building, etc.) or chen none: 9 None 

SURVEY INFORMATION 

Descnbe survey m.irk location: 

D Top edge of highest most casing O Br.us M.irker 0 Both �None 

Other (describe)------------------------------------------

ls st.imp c:Jeo11ly v1s1ble? O Yes gJ No 

P-r 

., 

COMMENTS 

l 3 I . �' / + 3,0 I - I 3 'I, � 2. ,, 

C2-88 
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no 7RL-91-32 
Draft A 

RESOURCE PROTECTION GROUNDWATER WELL 

STRUCTURE F1ElO INSPECTION REPORT 
�·. 

• • •• ..,. .-.Jo • 
• ... �--.-- ,_·· · ·  . -�--

· ... arf::.:! -- -- ••·· .... '" 

.. t , ., ;. JI�J?i;./?.:- �:::,:. · 
.,,. .. • r.,,,.. •• l :1 "•.;. ••.; ·, '\ •,:-� -.. ·· .... _. ...... -.. 

• --·••,:..;.:-,1,J.7:-
-.

"��-----... -'-'• ···-·-·--;, -�,:..;:,;;r:-•-i·�-�· ,:;,;.:_- - •.· ·_ ,_.., •... '· 
• � ,:. l •:·"Y.!l·;•�-�.i,,�·/•'�-- -: -.'-". •.: ·, 

� .,� .,-r ... "7.,�-=-
• . -y � .. 

. ;,,;�-

.. •-·.1,;.,... . 

. -�- -- -
·�:__,_ ..•. ,:;.;.. 

t� 

·•:'�--� : ...... 
:L-J -C/ I ,;1.9q--}dl? ::./�<f 

;well Number ;t Cf Cf -W / � - / </;? Date d, ---1- 't. 9 

·:inspector (print> ([lln f3d; >· d..- ,yhz M.?>-1S 
I • • 

iSignaM• L-rn -rn B<7kf<i -&m.-mqc..o 

' ' WEU IDENTIFICATION ID MARKINGS 

: Is the well labeled? 

I 
. If yes. should the cuing be 
'relabeled? 

'Does the well have a brass marker? 

l 1f yes, is the brass marker stamped 
: with well 10 7 

Does the casing need to be painted/ 
repainted thus requiring relabeling? 

S Yes 

¥Yes 

O Yes 

O Yes 

� Yes 

Q
N 

0 N, 

faN• 
0 Nt 

0 Ne 

--1YT1n�JJ� ! lrr�ularities _________________ _ 

WEU sm IDENTIFICATION 

Does well have a barber pole 1 0 Yes 1) No If no, is one needed 1 O Yes Cja. No 

Does well have an 1dent1fication sign O Yes �No If no, is one needed? O Yes p No 
potted at entrance to access route 1 

fi·c: fl Is well located 1n or around a rp Yes 0 No If yes. identify facility rJl&.- 2-Lf+ f le. 
particular taohty? (e.g. 216-A-10 crib, 
B-Y Tank Farms. B-Pond. etc.) 

Is well located 1n a radi•tron zone? iJ Yes 0 No If yes. describe zone type sw-f-a c( 

Irregular/Damage (describe) 

INSP£CTWEU. SURFACE P,!OT£CTION MEASURES 

WELi.CAPS 

Is the well capped? .SJ Yes O No 

Is the cap able to be locked? 0 Yes 51 No 

Is the cap lock�? O Yes fJ No 

Describe existing problems with well cap, if any, or check none: O None 

Pvc cqn 
I 

C0NOmPAD 

0 4f-tlC4ft 0 1 8 ,n. • 18 1n. O 2 ft round Is 1t damaged? O Yes �No 

Irregular/Damage (descnbe) _....;�;.....;.'l-.......;U:..ra...__.f_·-.... f __ _,,,L..,QYl"-'-'-C""""'·V"_.C_-jL.-e..;,,,,. _____________________ _ 

CZ-89 

• •  r: A 6000-499 (03:9( 



....------ ··- -· 
IA��ERPOSTS 

-□0E/Rl-91-�2 __ 

6 Four posu, min. 3 in. lO, 1 remcwable? 
:. . . . 

0 Yes 'l-1-� :� 
Draft A 

r. 

.... 

If no, desaibe �mer posu·: - 7HO 
, , How man;po$tsl F Q f!')= � Oiamete� ot posu? ______ _ 

-------•<--� · Is there A removable post? O Yes O No -_., ·--...· 

CASING INFORMATION 
CASING DIAMETERS: OUTER (SURFACE). INNER. AND OTHER-RECORD IN INCHES 

lndic.te diameter of asing. Desaibe type of c.sing (e.g. arbon stHI, sujnleusteel, PVC etc.) 
. Outer asing: 00110: / 

0 
,, 

. 
Ty� ___ a_q"""r"--"h�r;vr�-'--... , ... ..f:i..e .... .:,,e..�I ___ _ 

Inner cuing: 00/10: � S/11 n I h " Type. _ _.P_v......,c _________ _ 
00110: --------------

Otherasing: 00110: _____________ _ 
Desai be condition of top edge of the highest most using: 

Type-------------

Type ---------------

0 J�ged 9'[ Uneven O Fairly Level O Beveled 

Other(desa1be) -----------------------------------------
Desa1be prote<tive asing damage, ,f any (e.g., hole in casing, bent, etc.), or check none: Cir None 

Distance from: (cheu one) 

� G,ound Surl.ce 0 Cement Pad 2.0 To top edge ot highest most casing ___ ..._.,, _____________ _ 

\ 

SAMPUNG EQUIPMENT INSTAUA TION \ 

Desatbe type of pump system: 
O Hydrostar O Submersible 

Desa,be type of pump system·suppon:: 
O Hydrostar Plate O Well Se.I 

Desa,be type of pump system: 
O 3/4·,n. Sta,nhtss Steel 0 1 1/2 1n. ASS 

0 B�dder �None 

O J•Hoolr. 0 StulCable O P1tless Adapter 

0 1 an. PVC . O 1 112 ,n. galvanized 

Irregular/Damage (describe) --------------------------------------

WEll SITE 

Desa1be debfls present at well me, ,t any, or check none: 

Describe well site 1rregulaf1t1es (e.g., down ,n pit, locked building. etc.) or check none: 

/oci:.ed o..ruz 

SURVEY INl'OAMA TION 

Desa1be survey mark loc.at,on: 

1'f Top edge of highest most casing O Brau Marker 0 Both 

� None 

� ....... �-$ 1-31-91 
i,a,None 

O None 

Other (desa1be) -------------------------------------------
Is stamp dearly VISlble? ,r. Yn □ No 

of 

CZ-90 A-6000-49CJR (03'90) 
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0OE/�L-91-32 , z.._;r 
Draft 

RESOURCE-PROTECTlON GROUNDWATER WELL 
STRUCTURE FIELD INSPECTION REPORT 

., " 4 r 

1 • .  

;) '77-ld/J"-Jst), Oat�__._/-...... � ..... 'i' ...... -..... 9 .... {_ 

lnsp�or (print) ,Mm Btt1>-d., s; ,n ��.s 
Signature c ... trtm 6<2LAt:l ::rUm" llP7"0 

WEU IDfNTiflCA TION ID MARKINGS 

1, the well label� 7 QYes 

If yet. should the casing t>. � Yes 
relabel�? 

Does the well have a brass marker? O Yes 

If yes. is the brass mark er stamped O Yes 
wtthwell107 

Doe, the casing need to be painted/ 

�No 

O No 

5[No 

0 No 

0 No 

l - l f:f � ,,,-,,, B � -S � 
repaint� thus requiring relabeling? 

'1%, Yes 

:l.91-tul ?-/�a lrr@9ularitifl 

) 
Does well have a barber pole 7 

Does well ha .. e an identification 11gn 
poned at entrance to access route 7 

Is well lor.ated in or around a 
particular r ac1lity, (e.g. 216-A- t O crib, 
9-Y Tani! Farms. 13-Pond. etc.) 

1, well located in a, adiatton zone? 

WEU SITE IOEUTIFICA TION 

D Ye, �No If no. is one needed7 

0 Ye, {19-No ii no. ,son• n•�ed7 

0 No 11 yes. identify facility _}
,_

l
..,
f
.,
a
..._

---'2;;.;._._-... !_t) ....... ___ _ 
� I 

O No If yes. describe zon• typ• 

Irregular/Damage (describe) --------------------------------------

., 

Is the w•II caopP.d? 

Is the cap abl• to be locked? 

IS th• cap lockl•d? 

INSP£CTW£LL SURFACE PROTECTION MEASURES 

WELL CAPS 

�Yes O No 

O fes D No 

0 'fj!S O No 

Dc,cribe exi,ting problems with well cap, if any. or check none: O None 

a lu� 

O None 0 4 ft x 4 rt 0 19,n.x 18in. 

CONCRETE PAD 

0 2 ft round IS rt d3maged 7 

CZ-91 

- - - ----------

D Yes �No 

A 6000 - 499 (0 3,"91)) 



.... 

---- - ---- -----·. 

Four posts, min. 3 in. ID. I remuv.tbl1tl 

If no, describe t>.11 .. r posts: 
---- __ .,. ____ _ 

CASING INFORMATION 
CASING DIAMETERS: OUTER (SURFACE), INNER, AND OTHER- RECORD IN INCHES 

Indicate diameter of casing. Dewibe typ.t of ca
z

· g (e.g. ca,bon stNI, su.nleu neef. PVC. etc.) 
a ,1 " Q ,, · / Outer using: - 00110: ::e, (-Z 

· 7 � Type _,_. �C.,.a,r""--2""-"'(M......_ _ _.S._f�e....,_L-...._ __ _ 
! �I l 8 ,, lnnercas1ng� 00110: - a .. > ,_ ,.. Type- ( (il cbrn 5 fe.td 

Othercasing: 00110: _1,/Js, .. / C, '' Type __ C_a.,co ................ ro ....... -S ... i< .. --<---.-/ ........ ---
Other casing: 00110: ______________ Type ______________ _ 

Describe condauon of top edge of the highest most casing:· 
0 Jagged O Umtvwn S' Fairly L1tY1tl O Beveled 

Othe, (dewabe) -----------------------------------------
Descnbe procec:;uve Ctiing damage. ,I any (e.g .. hole in casing, bent. etc.), or chlt<IL none� �o�� l•�"f-&1// 

G\s,& cu sfy 
Distance from: (ched, one) 

�CamentPaJ !'. l'A,/ 
, ' To top edge ol h14:1h1tn mun casing __ :!__._ _____ '1_......,u, ____________ _ 

\ 

SAMPt.lNG EQUIPMENT INSTALLATION 

D1tscnbe type of pump system: 
0 HydrOSUI· 0 Subm1trsible 

Descnbe type of pump system suppurt: 
O Hydrosrar Plate CJ Well Sit.al 

D1t1u1be type of pump system: 
O 3/4 in. Stainleu Steel 0 1 1/2 ,n. ASS 

0 Bl�der $'None 

D J-HoolL 0 Stwttl C.abht D 1'1tleu A<Japter 

O l 1n. PVC 

Irregular/Damage (dttScnbe) --------------------------------------

WELL SITE 

D1tw1be deb11s p,1ts1tnt ill well me. ,I 4ny. o, ch1tclt none: &(Nune 

D11scnb1t w1tll sue 1trltf.)ula1111� (1t.g .• down ,n pu. lu.:ltwd building. �IC.) or check non1t: O None 

\a 2- tA c,.o\, 

SURVEY INFORMATION 

Des,ribe surv1ty m•tlt locauon: 

Jg, Top edge of h1gh1tst most casing 0 8rauMarker 0 Both D None 

Other (describw) ---------------------------------------------
ls stamp ,tearly v111ble1 O Yu. O No 

COMMENTS 

HNlL. 

HPr. 

CZ-92 A- 6000-499A (O]J<j(J) 
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D0E/Rl-91-32 

RESOURCE PROTECTION GROUNDWATER WELL 

STRUCTURE FIELD INSPECTION REPORT 

Does well have a barber pole 7 

Does well have an identification sign 
posted at entrance to access route 1 

Is well located in or around a 
particular facility? (e.g.216-� 1 O crib, 
B-Y Tank Farms. B-Pond, etc.) 

Is well located 1n a radiation zone? 

Irregular/Damage (descnbe) 

Is the well capped? 

Is the cap able to be locked? 

Is the cap locked? 

WellN���r-;J_q'j-Wf J -/S6 Date.,,;}-/- 9 / 
lns�or (print) fl2tn 8a1 'rd- c Ya:, 11101 S: 

Signature __ c.....-: ... 1 ... 2 ... 7_17'....__ ... 8,_,n"""'-1 .. -;"d:i,,_-..,< .I.J)nrz�·'..C.""--:?!l:.:.J..fZY:l.l..:!:'LJ::.._ ___ _ 

WEll lOENTIFICA TION 10 MARKINGS 

Is the well labeled? 

If yes. should the casing be 
relabeled? 

Does the well have a brass marker? 

If yes, is the brass marker stamped 
with well ID? 

Doe, the casing need to be painted/ 
repainted thus rl!quiring retabeting? 

D Yes 

� Yes 

D Yes 

O Yes 

'A, Yes 

]ZJ N, 

D N, 

J'l N, 

O Ne 

O Ne 

Irregularities __________________ _ 

WUJ. sin IDENTIFICATION 

O Yes ,P No If no, is one needed 7 

D Ye, �No If no. 1s one needed? D Yes � No.,_ 

f:1. Yes D No If yes. 1dent1fy facility .JI l, - "2,_- f ,4 -/-,I k h d/ 

1;zJ. Yes O No 

INSPECT WELL SURfACE PROTECTION MEASURES 

WELL CAPS 

pg.Yes D No 

D Ye, ',!f No 

D Yes 1:1 No 

Describe existing problems with well cap, 1f any, or check none: · }'1 None 

CONCRETE PAD 

� None Q4ftx4ft 0 18 1n. x 18 1n. 0 2 ft round IS 1t damaged? D Yes O No 

1rregul.it1Damage(describe)· --------------------------------------

CZ-93 

A-6000-499 (Q];< 



BARRIER POSTS 

D Yes JS.Nq ':� . • , 
y - .. .. _.. -

D0E/RL-91-32 
Draft A Jour posts. min. 3 in. ID, 1 remov�ble7 

� no.jesaibe w�r l)Offl· ••. How many posts?- _·-..,(1...,(2)1......._.,.g.__ ___ _ Ol�met,c.0l::c:ts1 ___ �_-, ___ _ 

- Is there a removable post? O Yes D No 

lrregular/Oamage (descnb4T ____ -_-_-_-_-_-_-_·_· _____ ·_I ____________ -__ ... _� _________ ,.,,. __ 

Outer casing: 

Inner casing: 

CASING INFORMATION 
CASING DIAMETERS: OUTER (SURFACE). INNER, AND OTHER-RECORD IN INCHES 

(e.g. carbon stHI. suanless stHI, PVC. etc.) 

oono: __..._ ........ _-;_,.___;;;;&_''____ Type Ca-r�<ZY2 ,?lee,,/ 
00110: ----------�-t""--'-'____ Type eaalrt2n ahel 

Other casing: 00110: -------------- Type---------------
Other casing: 00110: _____________ _ Type------------------

Describe condition of top edge of the highest most casing: 
0 Jagged O Uneven "& Fa11ly Level O Beveled 

Other(desc:nbe) -----------------------------------------
Describe protective casing damage. if any (e.g .• hole in casing, bent. etc.). or check none: 

Distance from: (che<k one) 
� Ground Surface 

Describe type of pump system: 
D Hydrostu-

O Cement Pad To top edge of highest most casing 

SAMP\.ING EQUIPMENT INSTALi.A TION 

O Submersible 0 B�dder � None 

Descnbe type of pump system suppo�: 

�None 

O Hydrostar Plate O Well Seal 0 J·HOOk 0 Steel Cable 

Descnbe type of pump system: 
0 3/4 ,n. Staenleu StHI 0 1 1/2 ,n. ASS 0 11n. PVC O 1 1/2 ,n. galvanized 

O P1tless Adapter 

Irregular/Damage (desu1be) -------------------------------------

WELL SITE 

Describe debrlS present at well Sltft. ,f any. or check none: 

escnbe well me irregularities (e.g .• down ,n pit. locked bu1ld1ng, etc.) or che<k none: O None 

LJOJa)Q ,o 

SURVEY INf'ORMA TION 

Describe survey mark location: 

0 Top edge of highest most casing . 0 Brass Marker 0 Both O None 

Other (describe) _ __,,c,, ... 4....,a....,.6 ... l.e-. ...... 6._t,.,._....:d=-ae-""""'-'le ...... r_.1"1..;..;.1 ... (,.l(' __ o:;;.
1

...aea...;..1;,a;:Q;.a'{.._..5'...,,_....,of.._,__�(j-�,,ri,Q...,q..,y,�,,.,• .... i:_-:Ll.a:;q,.,..o..._.d,_r_..S: ______ _ 
r --

I 

D No Is stamp clearly v15'ble? O Yes 

CZ-94 A-6000•499A (03/90) 
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DOE/RE-91-32 

RESOURCE PROTECTION GROUNDWATER WELL 
"" STRUCTURE FIELD INSPECTION REPORT 

4.• I • •·• • 

.. 
'�!< !"1: I • ' .-. ., . .  

,.---·• ,, --·\ ' • -,l �,;, J �� �� t,.. ..;�,, . ' ,fl} ""; 

Well Nu���, d,!l/f -�{f-/v:l 0<1te 2-f - Cl I 
� Inspector (print) /nm /3a,, rd.. -s//n O,(?Y1S 

Sign<1ture Lfn:122 � £hn,,,.,,,,,t?n.Q 

- WELL IDENTlflCA TION ID MARKINGS 

·-----r.. ·.• � 

·- . ' 
_.,,;. 

.,. 
{ us ·/ ): 
l . . - -�-

11 the well l;1beled? 

If ye,. should the C<ISing be 
rl!l<1beled7 

Does the well have <11 bran mark er> 

If ye,, is the brass marker stamped 
with.well ID> 

Does the casing nnd to be painted/ 
repainted thus requiring relabeling? 

ijfYes 0 No 

WYes 0 No 

O Yes igr No 

O Yes 0 No 

�Yes 0 No 

�� � t·'·1/ Irregularities ____________________ _ 

WEU SITE IDENTIFICATION 

Does well have a barber pole 7 O Yes I') No If no. is one needed? 

Does well have an idenufication sign O Yes iZJ No I f no. is one needed? 
posted at entrance to access route7 

Is welt located in or around a 
I particular facility? (e.g. 216-A-IOcrib, 

q,Yes 0 No If yes. identify facility .Jf/a -2-f A: 

8-Y Tank Farms. 8-Pond. etc.) 

ls well located in a radiation zone? Jg Yes Q No 11 yes. descrrb• zone type SIJ ,fu-e. 

Irregular/D<1mage (describe) 

1r,SPECTWELL SURFACE PROTECTION MEASURES 
WELL CAPS 

Is the well capped? p-Yes O No 

Is the cap able to be locked? O Yes �No 

Is the cap locked? 0 Ye, 'fZI' No 

Oe,cribe existing problems with well cap. if any, o, check none: 

CONCRETE PAO 

O Non• O 4 ft x it ft O 18 ,n. r 18'in. O 2 It round 

Irregular1Damag• (dem•b•t C:Q / )( 3o 
I 

C,OY1 c,re,+e,_ oo.tl 
I 

C2-95 

�None 

Is,, damaged? 

0 Yes ,:t:1 No 

O Yes ,i No 

-h '(_� f 'e..l cl 

Cmr1%1r 'hah, 

O Yes �No 

A 6000 '199 (0 J:90} 



("' 

8AKIUER i>OS TS 

O Yu � uo 

0OE/RL-91-3 2 
Draft A 

Four posu. min. 3 in. ID. I ,emovable1 

It no. deS<ribe barrutr posu: Uow many posts 1 -,;..<'.l�ovt.L-:a...:...='----- Diameter al posts 7 _______ _ 

Is th Err It a removable post 1 O Yes O No 

Irregular/Damage (describe) --------------------------------------

CASING INfORMA TION 
CASING DIAMETERS: OUTER (SURFACE), INNER, AND OTliER- RECORD IN INCHES 

Indicate diameter al casing. 

Outer casing: 

. carbon stet
�
. 1 a,nlus sh1wl. PVC. etc.) 

.. �{...:.1/-�-'-'-;�,---· 
If 

II I - ,/. . I 
.-'-'•r-=--'--'=----,'---'-

--=--?
-i 

� Type _..,.r_.ef""-'-.;.,iYJ.�(i'.Vl-"-'-�£.......,tee.-L..,_., ___ _ 
Inner casing: Type ______________ _ 
Other casing: 00/ID: _____________ _ Typ1t ______________ _ 
Other casing: 00/ID: _____________ _ Type ______________ _ 

Describe condition at top edge al the highest most casing: 
0 Jagged O Uneven 

Other (describe) fa.fed l.&(2 y/M1J 

¢ f,irly Level O B1tv1tled 

dt1.c± I� 
Describe protectiva casing dam.ige. if any (e.� .• hole in casmg. b111nt. etc.). or check none: t

i 

None 

D,u.nce from: (check one) 

O Ground Surface Jll. Cement Pad To top edge al highest most c,u1ng 

SAMPllNG f QUIPMEH T INSTALLATION 

Describe type ol pump system: 
O Hydrostar- 0 Submwrnble 

Describe type ol pump system support: 
O t1ydrost.tr Pt.ate O Welt Sol 

Describe type al pump system: 
O 3/4 in. Sta1nl1tss Ste111I 0 1 112 ,n. ABS 

;z§_None 

OJ-Hook 0 Sleel Cable 

0 1 ,n PVC O I I 12 ,n. galvanized 

O P,lless Aoaple1 

• 111egula0Damage (describe) --------------------------------------

WELL SITE 

Describe uebris present <1t well site. 11 .iny, or chw<k none: 

Describe w111ll me 111egula11t1es (e.g .. down an p,t. locked bu1ld1ng. etc.) o, cheo-. none: 

/ /] 

Describe survey ma,k locauon: 

0 fop edge ol highest most c.:uing 

Is stamp clea, ly v1s1Dltt 1 □ Yes Q NO 

HfT deiecfed.. a c, 

SURVEY INFOAMA TION 

O Br au Ma, k11r 

COMMENTS 

tfouac s I 
-· /;2.;;l. QC) , 

�Non11 

O None 

D Both 0 Non11 
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DOE/RL-91-32 

RESOURCE PROTECTION GROUNDWATER WELL. 

Does well have a barber pole 7 

Does well have an 1dent1fication sign 
posted at entrance to access route? 

Is well locat� 1n or around a 
pan:icular fac1ilty? (e.g. 216-A-10 crib, 
0-Y Tanlt Farms. 8-Pond, etc.) 

is well located ,n a radiation zone? 

lrregular1Damage (describe) 

Is the well capped? 

Is the cap able to be loclted? 

Is the cap loclted? 

STRUCTURE FIELD INSPECTION REPORT 

Well Number ,JCjCJ-Wi if-/4!3 Date .2-/- 9 ( 

lnspector(pr1nt) /JJfh 8t1Jrd- Sc:.nMf2?'.l.S 

Signature Grn 711 8d -5� 

WELL IOENTIFICA TION ID MARKINGS 

! Is the well labeled? � Yes 0 

If yes. should the casing be � Yes 
relabeled7 

Does the well have a brus marker? O Yes � 

If yes. is the brass marker stamped O Yes or 
with well ID? 

Does the casing need to be painted/ �- Yes □
1· 

repainted thus requmng relabeling' 

1rregular1t1es 

WEU SITE IOENTIFICA TION 

0 Yes � No If no, 1s one needed? O Yes r;zl N 

O Yes � No If no. 1s one needed? O Yes �N 

f1 (� . J_/�-?-{.fi. t:/ / f. fZ] Yes 0 No If yes. identify f ac1ilty 
I '.:f; 

"P Yes 0 No If yes. describe zone type 50 '� ce. can :hw�.r 

INSPECT WELL SURFACE PROTECTION MEASURES 
WELL CAPS 

&, Yes O No 

O Yes rlJ.No 

O Yes yS.No 

D.es<r1be existing problems with well cao. 1f any, or checlt none: �None 

CONCRETE PAO 

�None O 4ftx4ft 0 18 1n. x 18 ,n. O Z ft round Is ,t damaged 7 0 Yes O Ne 

1rregular10amage (descr1be) _ -------------------------------------

CZ-97 

- - ----------

A-6OOO-499 (0 



0OE/Rl-9 l-3Z 
Draft A �-Four posu, mm. 3 In. ID, 1 removable? 

BARRIER POSTS 

O Yes hf No 

tf no, descttbe �mer posts: How many posts? _.:.1....:.fk.._...t L ..... -___ _ Diameter of �l.-_______ _ 
ts there a removable post? O Yes O No 

trregular1Damage (describe) ________________________ ""'.'"-____________ _ 
.I 

CASING INFORMATION 
CASING DIAMETERS: OUTER (SURFACE), INNER, AND OTHER- RECORD IN INCHES 

Indicate diameter of casing. Describe ty1>41 of cas
? 

(e.g. carbon stHI, stainless steel, PVC, etc.) 

Outer ming: 00/10: g 5"/ j' 
11 

L g ,r Ty1>41 car tJ(JVl $ fee.-/ 
I 

_____ .:;__.__....._..._."-"':a.:..-----

Inner casing: 

Other casing: 

00/10: --------------

00110: --------------

Other casing: 00110: _____________ _ 
Describe condition of top edge of the highest most casing: 

Type ______________ _ 
Type--------------
Type ---------------

0 Jagged O Uneven l1J Fairly Level O Beveled 

Other(descttbe) -------------------------------------------
Descttbe protective casing damage, 1f any (e.g., hole In casing. bent, etc.), or chedt none: l'.V'None 

Distance from: (check one) 

0 Ground Surface 0 Cement Pad To top edge of highest most casing __ )_, _5 __ 0 __ , _________ _ 

�-)-----------------------------'----------; 
. SAMPt.lNG EQUIPMENT INSTALLATION I 

\ 

Describe type of pump system: 
r D Hydrostar 0 Submersible 

Describe type of pump system support: 
O Hydrostar Plate O Well Seal 

Describe type ot pump system: 
O 314 In. Stainless Steel 0 1 1/2 ,n ABS 

0 Bladder G[ None 

DJ-Hook 0 Steel Cable 

0 11n. PVC O 1 112 In galvanized 

O P1tless Adapter 

, 1rregular1Damage (descnbe) --------------------------------------

WELL SITE 

Descnbe debris present at well me. tf any. or check none: � None 

Descnbe well me irregularmes (e.g .. down In pit. locked bu1ld1ng. etc.) or check none: 0 None 

D (J1)/VI , 11 rJ_; (g - 2 - I ,4 c..t/e,, f 'e /cl net eel 

SURVEY INFORMA TlON 

Descnbe survey mark location: 

O Top edge ot highest most casing O Brass Muker D Both p!None 

, Other (describe) ------------------------------------------
Is stamp clearly v1S1ble? O Yes O No 

�-¥-'ti 

-
C2-98 A.-6000-499R (03/90) 
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UUE1 RL-91-3h"
"° 

Dr 

RESOURCE PROTECTION GROUNDWATER WELL 

STRUCTURE FIELD INSPECTION REPORT 

We11Numberd99-w'/f--/6[/ Date /-1.'1- CZ ( 

Inspector (p11nt) mm (½ 0 1·cd ,s ,· 0, MRYJ j 

Signature '1Yl m 601e<b' 5�ew? 

WELL IOEHTIFICA TION 10 MARKINGS 

11 the well labeled? 

If ye,. should the cuing be 
relabeled7 

Does the well have a bran marker? 

If yes. is the bran marker stamped 
withwell 10? 

O Yes 

t(°Ye1 

O Yes 

O Yes 

J&l Yes 

f2( No 

0 No 

'¢_No 

0 No 

0 No 

/-).q-c,1 f hlM Sa/rd-J' 
Does the casing need to be painted/ 
repainted thus requiring relabeling? 

zqq-tulr-lt,Y 

Does well have a barber pole I 

Does well have an identification 11gn 
posted at entrance to access route 7 

Is well located in rJr around a 
particular fac1hty? (e.g. Z 16-A-10 mb, 
9-Y Tank Farms. B-Pond. etc.) 

Is well located in a r adiac1on zone' 

lrregula11ties __________________ _ 

WELL SITE IOEHTIFICA TION 

If no. 1s one needed 7 O Yes GJ_ No 

If no. ,s one needed? O Yes 57,No 

O Ye1 O No If yes. identify facility � 1� c.-1 A 

"$,Yes O No 

lrregulartOainage (describe) --------------------------------------

INSPECT WELL SURFACE PROTECTION MEASURES 
WELL CAPS 

Is the well capped? � Yes O No 

Is the cap able to be locked? O Yes � No 

Is the cap locked? O Yes CB-No 

Desc11be e,mting problems with well cap, if any, or check none: O None 

CONCRETE PAO 

i:p._None 0 4 ft ,r <1 ft 0 18,n.x 18in. OZ ft round Is ,t damaged? O Yes O No 

1rregular10amage (describe) --------------------------------- _____ _ 

C2-99 

/I. 6000 �99 (0 J:901 



C"';' 

---· 

Four posts, man. 3 in. 10, 1 removable 1 

It no. i.lescribe bam111r posts: 

Irregular/Damage (descrabe) 

CASING DIAMETERS: 

··-
O0E/RL-91-32 

ISAKKIUI POSTS 

�No 
Draft 

0YH 

tiow many pous1 D1am1ner of po�u 1 

Is there a removabh1 post? 0 Yes D No .. - . -

CASING INFOAMA TION 
OUTER {SURFACE}, INNER, ANO OTHER- RECORD IN INCHES 

. 
- - -----

lndacat" diametu of casing. D1uc11be typtt of 
/

sing (e.g. ca,bon u1r11I, uaanleu ne11t, PVC, ittc.) 

Outercasing: 00/10: � 5/ <",,. I/ 71/,./' Type C o,.-<b oy, Q.-k-'-.l 
Inner casing: 00/tO: (o 51.l' / t ,, Type Ca d?rra s+ee...-1 7 " 
Other casing: 0D110: Type 

Other casing: 00110: Type 
Describe condition of top edge of the highest most casing: 

0 Jagged O Uneven � F aarly Livttl 0 Beviled 

Other(descrabe) i
ai r:J.:!.,,. c.�s iat l�a'31'� -Hi �l!.3.t s(d.., af QJ.,d: i:.a::: "1.S. i:::::zsa 

-gNone cf Descnbe protlitctive casing damage, ,f any (it.g., hole in casing. bent, lite.). or check none: 

DIStanu from: (check one) 
�-07 1µ Ground Surface O Cement Pai.I T

�
op edge of highest most casing 

SAMPllNG egulPMENT INSTALLATION 

Describe type of pump system: 
0 Hydrostar- 0 Subm1111s1bl11 Q 8ladd1u ¢-None 

D<tscribe type ot pump systitm suppon: 
O Hydrostar Ptaut 0 Well Swal O Htook 0 Stt!111I Cable 

Describe type of pump system: 
O l/4 1n. Sta,nleu Ste111t 0 l lil ,n. A8S 0 1 ,n. PVC 0 I I 12 ,n gah, .. n,z.:\J 

irregular/Damage (uescnbot) 

WELL SITE 

Descrabe debris present ,u well sate. ,I cany, o, che,k none: �NOnll! 

Deserio• well ma irregularities (e.g .. down ,n pat, locked bu1ld1ng. etc.) or che,k none: 
�, j ,-: •• !i'-'-?/ 

li1'Non111 

!..21. -..JAL ..J..u,ud, ad� -�IA- /2 2.:. i�/al C,�� 

SURVEY INFORMATION 

Describe survey mark location: 

� Top edge of highest most casing O Brass Marker 

Other (llescribe) S:1-o L"-p o&rl: ('eo..J> • C /:ea, 
Is stamp clearly v1s1bllt I 0 Yes tjl_ Nil 

COMMENTS -

aa.ee..,,. 

0 Both 

1-..J. '1-'f"/ 
�:r: � £4�-�/ c.s/u,,/ :z&:, ..re • 11411)6:(!. J 

� �j:�,, 1�t::.,,}!;!±�t;��b��p;
v
� 

'dl�t.l.. _-r:,W'?Jof,,. r.d.. �L•:;.,,, �d� 

CZ-100 

I 

i 

O f>1ll.:H Ai.laµter 

O None 

A-6000 499R (031'.)0) 
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QOE/RL-91-32 

RESOURCE PROTECTION GROUNDWATER WELL, 

STRUCTURE FIELD INSPECTION REPORT 

J.. '19- w I 8 - It, 5 
I
J. --I - '11 

��� 

Well Number :J.C? f-W If -I& u- Date .2-f -9 

Inspector (print) ', d · 

WELL IOENTlflCA TlON 10 MARKINGS 

Is the well labeled? 

If y.s, should the casing be 
relab41ed7 

Does the well have a brau marker' 

If yes, is the brass marker stamped 
with well ID? 

Does the casing need to be painted/ 
repainted thus requarang relabeling? 

i;EJYes 

�Yes 

O Yes 

O Yes 

�Yes 

□· 

0 .. 

�,r 

□: 

o: 

Irregularities __________________ _ 

WELL SITI IOENTIFICA TION 

Does well have a barber pole 7 

Does well have an 1dent1ficat1on sign 
posted at entrance to access route 7 

Is well located In or around a 
partacular facility' (e.g. 2 1 6-A-1 O crib, 
B-Y Tank Farms. B-Pond. etc.) 

Is well located In a radiation ione > 

lrregula"Damage (describe) 

Is the well capped? 

Is the cap able to be locked? 

Is the cap locked? 

O Yes � No 

O Yes �No 

'1 Yes Q.No 

i;a Yes Q No 

If no, Is one needed 7 O Yes � N 

If no. Is one needed' O Yes ,@ N 

If yes. 1dent1fy facility JI (g - Z //t --h /-e_ ,� r' ¢, 

INSPECT WELL SURFACE PROTECTION MEASURES 

WELL CAPS 

tp Yes O No 

O Yes � No 

O Yes � No 

Describe e,ostIng problems with well cap, , f any, or check none: �None 

CONCRETE PAO 

� None 0 4ftic4ft 0 18,n.x 18,n. O 2 ft round Is ,t damaged? O Yes ON 

•rregu/a(IQamage (describe) --------------------------------------
,--

C2-101 

A-6000-499 (( 
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OOE/RL-91-32 SARRIER POSTS 
Draft A 

�Four posts, mrn. 3 in. ID, 1 removable? D Yes �No 

If no, describe barrier posu: How many posts? Q�f Diameter of posts? 

Is there a removable post? D Yes D No -_,j -----1' 

Irregular/Damage {descrrbe) 

CASING INFORMATION 
CASING DIAMETERS: OUTER !SURFACEl, INNER1 ANO OTHER-RECORD IN INCHES 

Indicate diameter of casing. Describe type of casing 7-9- carbon stul, stainless steel. PVC, etc.) >/: 11 If 

Outer casing: 00/10: 8 &  g Type [CL, b Oy, ,<::,-/ e e _ I 
1/ {p // 

I 

Inner casing: 00110: u s;i Type cu&n 4tut 
Other casing: 00110: Type 

Other casing: 00110: Type 
Describe condition of top edge of the highest most casing: 

! D Jagged 0 Uneven O Fairly L11vel O Beveled 

; Other (describe) 
i w�able.. ' to defer M 1·0 CL 
1 Descrrbe proteaive casing damage, if any (e.g., hole in caS1ng, bent. etc.). or che<k none: Ol:'None 

Distance from: (che<k one) 
I B_,to I' 

� Ground Surtace 0 Cement Pad To top edge of highest most casing 
\ 

.. ! SAMPl.lNG EQUIPMENT INSTALLATION 

-

,.. . 

-

(' 

· Describe type of pump system: 
0 Hydrostar 0 Submersible D Bladder rs;£'None 

Describe type of pump system suppor1: 
0 1-tydrostar Ptate 0 Well Seal D J•I-IOOk 0 Steel Cable 

Describe type ot pump system: 
O 3/4 1n. Stainless Steel 0 1 1/2 1n. ASS O 11n. PVC O 1 112 ,n galvanized 

Irregular/Damage (describe) 

WELL SITE 

Describe debris present at well site, 1 t any, or en eek none: 9l"None 

: Describe well sate irregular mes (e.g., down ,n pit. locked bu1ld1ng. etc.) or check none: O None 

[l177.,vYJ 
' 

cJI� -2-IJ/. -frl� he/d /e1Ck.d { /) a,,..ac_ 

SURVEY lNFORMA TION 

;Describe survey mark locauon: 

D Top edge of highest most casing 0 Brass Marker D Both 
' 

Other (descnbe) u.� a...b(� --lo df -1-e. ,M-, rt.& 

'ls stamp clearly v1S1ble? 0 Yes O No 

1 _cu COMMENTS )" + t:f tJU d.. r:._-e.a,.l,e_d J.- i 
� 

7 � Q •, (/_1Jt1. I•, UQ'2!2:t:: I Reca.�e�d 
7 

; cl.e. h.? e.rf �Qr 

, .:J-Y..&ft 

DT6 !3'1-�l +�9&>� - J""").. ?. '-f 5 �)v TO<:. -

' 

\ 

C2-102 

O ?1tless Adapter 

O None 

�!:!CL 

A-6000-499R (03190) 

.. 
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RESOURCE PROTECTION GROUNDWATER WELL 
STRUCTURE FIELD INSPECTION REPORT 

J..11-W I 8-/1,r, 

��/� 

Doe, well have a barber pole I 

Does well have an 1dent1ficat1on sign 
posted at entrance to acceu route I 

is weU located In or around a 
particular faCJhty? (e.g. 216-14-1 a crib. 
3-Y Tani: Farms. 3-Pond. etc.) 

is well loc.ateo 1n a radiation zone? 

Irregular10amage (describe) 

Is the well caooed? 

Is the cao able to be loclteo? 

Is the cao locked? 

J • I C- . 
Inspector (print) ... ro ...... , ...... rn ___ ..,,6 ... ,,.;;v;::;..._r -=c'-· _<...;=-' 1'-m�1;.;V.�-C::..v'-l....._ __ _ 

Signature '--,CQ tYI e fU�,1;(-1 �e111r??'A 

WELL tOENTlflCA TlON 10 MAR ICINGS 

ts the well labeled? 

rt yes. should the casing be 
relabeled? 

Does the well have a brass mar� er' 

If yes, is the brau marlc er stamoed 
w1thwell 10? 

Does the cuing need to be painted/ 
repainted thus reQuir1ng rl!labeting' 

® Yes 

(8 Yes 

O Yes 

O Yes 

(cl_ Yes 

ON 

ON 

� ,N, 

ON 

ON 

1rregularit1es __________________ _ 

WELL SITE IOENTlFICA TlON 

O Yes fJ ,NO 

O Yes �.\Jo 

/il Yes 0 No 

O Yes 0 ,\JO 

It no. ,s one needed 7 G Yes )SI ,Ne 

If no. 1s one neeoed' 

7 / z //l / lo ( . If yes. ,dennfy facility o<frc- - � --, 1 i;.. --:-,. e_ ',:. ; 

If yes. describe zone type 5 IA rfa ,,.u ,"'(;7/1 f-a.M. 1.:ra 

INSPECT WELL SURFACE ?ROTECTION MEASURES 
WEUUP� 

C:11: Yes O ,\Jo 

O Yes '� ,No 

O Yes l;l! No 

Describe ex1mng problems with well cap, ,t any, or check none: �None 

CONCRETE PAO 

� None O !81n.ll !81n. O 2 ft round Is It damaged? O Yes ON 

1rregular10amage (describe) ---------------------------------------

C2-103 

�-aooa . .i99 ,c 



BARRIER POSTS 

�Na 

OOE/RL-91-32 
Draft A 

• 1 ·=<.lur posts. m,n. l ,n 10, 1 removable? 

: :t .,o. describe barrier posts: 

O Yes 

How many posts? _VJ ....... 0 .. d ...... 1 .... ,..._ ___ _ Diameter of posts? _______ _ 

Is thera a ramovable post? O Yes O Na 

1rregular1Damage (describe) ----------------------------------------

CASING INFORMATION 

CASING DIAMETERS: OUTER (SURFACE), INNER, ANO OTHER- RECORD IN INCHES 
,r,dicata d1am,uer of casing. 00!scr1be t'i9e of cas

/t 
(e.a. carbon steel, stainless steel, PVC, etc.) 

0 :;7 '' 't- I f ( 
Outer casing: 00110: 0 ()?' 8 Type ____ C_a_r_i:=i_01t ___ S,_r_e_e.,. ___ _  _ 

Inner casing: 00,10: 0 -'2'1: I I fo ,, Typ• C � ,r b M. s-k,1 
7 __ ,._._ ______________ __. ..... ____ _ 

Other casing: 00110: -------------- Type _______________ _ 

Other casing: 00110: ______________ _ Ty�----------------
)o!scr1be condition ot top edge of the highest most c.asing: 

0 Jaggea O Uneven 

·.: ther (desCJ1be) /L,YI O b Ip fc, 
O Fairly Level 

dP 1-� :/"M( ;, q 

O Beveled 

Describe protective casing damage. if any (e.g .. hole 1n casing. bent, etc.). or che<lt none: 2Sf None 

I �,stance from: (checlt one) 

I C Grouna Surface 0 Co!ment Pad 7 - / To cop edge of h ighest most casing __ .,..Q_._. ____ :J ___________ _ 

SAM�ING EQUIPMENT INST ALU TION 

I 
Jescnbetypeofpumpsystem: 

O ;.;yarostar 0 Submers,oht 

'.iescrioe type ot oump system suoport: 
O Hyarostar ?late O Well Seal 

I 
Jescnoe type ot oump system: 

, 0 ;/4 ,n. Stainless Steel 0 112 ,n . .,l.BS 

O Bladder Zf None 

Q J•HOOk C Steel (401e 

0 1 ,n. PVC O I I 12 ,n ga1van1zea 

C! ?1tleu ..l.04Cter 

j ,,,eguiariOam4ga (descr1oe) ----------------------------------------

WELL SITE 

·)<!scribe aeoris present 4t well 11ce. ,f any . .Jr cneclt none: 

;escnoe wall me ,rregulariuas. (a.g .. down ,n pit, loclr.ed bu1ld1ng, i!tC.) or cneu none: 

I(') c}IU - 2 -IA- -/, 1 (_ .f e Id.. 1 1 o c,,kd 

SURVEY INFORMATION 

Jescnoe su,,,ey m4rk locac1on: 

: C Top eage ct h,gnest most casing O 3rau Marker 

I Otl'ler (describe) 0(4 a h ('- fa de ;Cr: v--,,,,, rce 
1 IS ,ump CIHrly vmble? O Yes O Na 

� �/ -"1 I COMMENTS 

., ,(J//jl(. 

� a. I j 
,,, - --1 

a aocn 

r 1r-, nr S 

.... I 3 2./ & 6e lq:al TIJ c_ 

C2-104 

\il: None 

0 None 

a_ r�C.<... 

O None 

.Q..60QQ .. l99R (03190) 
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D0E/RL-91-32 

RESOURCE PROTECTION GROUNDWATER WELL 

STRUCTURE FIELD INSPECTION REPORT 

-.. � .... ::4f ...... •_;. ·,. ... , .t·""."..,..·.·:.-.., • • ;
!' 

r ,t i 

Does well have a barber pole? 

Does well have an identification sign 
posted at entrance to access route I 

Is well located in or around a 
particular facility? (e.g. 216-A- IO crrb, 
8-Y Tank Farms. B-Pond. etc.) 

Is well located in a radiation zone? 

Irregular/Damage (describe) 

Is the well ca oped' 

Is the cap able to be locked? 

Is the cap locked? 

Well Number ,Jqq ..fAJ(f-(�] Date ,2-(f( 
Inspector (pt1nt) m I I 1 8a/rd., S/M «'1QV1-J 

' 
C"" .  

Signature -=0 1:fl? 8ad-u� 

WELL IDENTIFICATION 10 MARKINGS 

I! the well labeled? 

If yes, should the casing be 
relabeled? 

Does the well have a brass mark er' 

If yes. is the brass marker stamped 
with well ID? 

� Yes 

�Yes 

O Yes 

O Yes 

Does the casing need to be painted/ 
I repainted thus requiring relabeling? 
' 

� Yes 

Q.No 

0 No 

�No 

0 No 

0 No 

Irregularities __________________ _ 

WELL SITE IOENTIFICA TION 

O Yes 1P No 

O Yes 'fJ No 

rp Yes 0 No 

�Yes 0 No 
I 

If no, is one needed? O Yes � No 

If no. is one needed' O Yes � No 

1f yes. rdent1fy lac1lity df&- l=-/4 fi'{� f,,e_fd, 

If yes. describe rnne type ) l<r-fu Cf con� /v, a;:n 

INSPECT WELL SURFACE PROTECTION MEASURES 
WELL CAP� 

['.jYes O No 

O Yes Q No 

O Yes 'f:1 No 

Describe e,rist1ng problems with well cap. if any. or check none: �None 

CONCRETE PAO 

�None 0 4 ft)( 11 ft 0 18,n.,c 18,n. 0 2 ft round Is it damaged? O Yes O No 

lrregular10amage (describe) --------------------------------------

C2-105 

A 6000 499 (0 3,'901 
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OOE/RL-91-32 
·--·--------··-·---·- --

IIAHIUEk POSTS 

Fout posts, min. 3 in. 10, l 1emovabhi11 Draft 
O Yots �No ' 

1f no, describe batriet posts: How many posts? � Diamete, ol posts? 

Is there• removable pou1 O Yes 0 No 
_,_ 

ltregulaoOamage (desct1be) 

CASING INfORMA TION 
CASING DIAMETERS: OUTER !SURFACE}, INNER, ANO OTHER- RECORD IN INCHES 

lnuicate diameter of cuing D1tscnb11 typ1t ol �tsi
7

(e g. fl'bon steel. stainleu mtel, PVC, 11tc.) 

Outer casmg: 00110: 2 SZr 8 Type e /Lfb.qv\ sl-eed 
Inner casing: 00110: Type 

Other casing: 00110: Type 

Other casing: 00110: Ty� 
Describe conu1tion of top edge ot the highest most casing: 

0 Jagged 0 Unev1tn � Fairly Level O Beveled 

Other (desct1be) 

Describe protective casing damage. 1f any (e.g .. hole in casing, bent, 111,.). or check none: 19"-None 

Distance from: (check one) 

}Z1 G,ound Sutfaca O C11ment Pad To top edge ot h1gh11H most casing 3. j� I 

\ 

SAMPllNG egu1PMENT INSTALLATION 

Describe type of pump system: 
O Hyd,ostar- 0 Subm111s1bl11 0 IUadder �None 

Describe type of pump system suppon: 
□ HyuroSl,U t'l,Ulf □ WiellSwal Q J·HOOl 0 St�o:I C.1ble 

Descnbe typ1t ol pump sysu1m: 
O 3/4 1n. Stainless Steiil Q 1 1/2 1n. A85 0 1 ,n PVC 0 l 112 ,n. galvanued 

1rregula110amage (uescnbot) 

WELL SITE 

De5'nb1t debris present at well me. , t any. o, check non1t: 

De5'11b1t w.ill me 11regular,u11s (ot.g., down in p11, loclted bu1ld1ng, 111C.) o, check non .. : 
,, �,& -2-11+ � ( -f, ·1� .P1't..ld l I .; :::J�./Y\ CN 

Describe survey mark location: 

O Top edge ol h1gh.ist most casing 

Other (descnb1t) uaa b{e la 
IS it.tmp Clit.ttly v1s1blft 1 0 v-ts 0 No 

qi 

SURVEY INFORMATION 

0 Brass Marker 

rk-ie CM I 11.L . c:::�cg LJ/2.�rl 
/7 

COMMENTS 

� None 

O Non"' 

lod<Ced 0 . .,..,i2:.. 

0 Both 

c,ffe 

J-
1--

f.:1-NU c/.i.. +P cf.Pd � /}� Qrqcz,n, C. ua.,0a� 5 ' {.e.rc��Qed 
lvo-rlr r r ' 

.2-r-'h 

bT(:, 
' 

,;i, C, � 
, 

/.;).t'/8:'.' b.t.{._� V-00 l�!:2-�0 +- ::. 

C2-106 

□ P,ll�SS Adapter 

O None 

� cl ci.el
a., 

e.t:i. 

A.-6000-499R (0ll'J0) 
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D0E/RL-91-32 

RESOURCE PROTECTION GROUNDWATER WELL 

STRUCTURE FIELD INSPECTION REPORT 

lt/f· Wle-1� 8 

11-1� 

Does well have a barber pole 7 

Does well have an 1dent1fication sign 
posted at entrance to acc�n route I 

IS well located in or around a 
particular f ac1lity? (e.g. 2 16-A-1 0 crib. 
B-Y Tank Farms. 8-Pond. etc.) 

Is well located in a radiation zone' 

Irregular/Damage (de,cribe) 

1, the well capped' 

Is the cap able to be loclced7 

Is the cap locked? 

WeUNumber d1'f-Wf'is-({g ( Date .2-/-C, / 

Inspector (print) IJ?m & cd- c )I 4ztnimJ· 

Signature 7l7 '-10 8ad ,r;n.z?tRX:9 

WELL IDENTIFICATION ID MARKINGS 

1, the well labeled? 

If yes. 1hould the c.ning be 
relabeled? 

Does the well have a bran mark er? 

If yes. is the brass mark er 1tamped 
with well 10? 

Does the casing need to be painted/ 
repainted thus requiring relabeling' 

�Yes 

�Yes 

D Yes 

O Yes 

g Yes 

0 No 

0 No 

�No 

0 No 

0 No 

Irregularities ___________________ _ 

WELLSITE IDENTIFICATION 

D Yes 1ZJ No If no. is one needed 7 D Yes � No 

O Yes 'IX? No If no. is one needed' D Yes � No 

rp Yes 0 No 1fyes.,dentdyfac1lity atfU? - c- f A -fr(c_ ..(.c,(d,_ 

� Yes O No 

INSPECT WELL SURFACE PROTECTION MEASURES 

WELL CAP� 

1$] Yes O No 

O Yes � No 

0 Ye, �No 

Describe existing problems with well cap, if any, or check none: 

CONCRETE PAO 

�rJone 0 4 ft .. 4 ft D 1e 1n. • 1a in 0 2 ft round Is 1t damaged? D Ye, D No 

lrregulaoOamage (desc11be) _____________________________________ _ 

C2-107 

A 6000 499 (OJ:90) 
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-----------------

0 Yes 

liAKRlflt l'OSTS 

t( No 

OOE/RL-91-32 
Draft A 

Four posts, min. J 1n.10. t removable? 

If no, describe barrier posts: How many posu7 ..,/l......,_Ob,P�-... •---- D1am11ter of posts? ______ _ 

Is there a removatJht post7 Ohs O No 

1rregular10.mage (Jes"1be) _____________________________________ ___. 

CASING IHfORMA TION 
CASING DIAMETERS: OUTER (SURFACE), INNER, ANO OTHER - RECORD IN INCHES 

Inner casing: 00110: --------------

00/10: --------------

00,10: --------------

Type ______________ _ 

Other casing: Type ______________ ___ 

Other cuing: Type ______________ _ 
Descnbe condition of top edge ot the highest most casing: 

0 Jagged O Uneven � Fairly Level O Beveled 

Other (describe)-------------------------------------------

Descnbe proteaive casing damage. 1t any (e.g., hole in casing, bent, etc.). or checlr. none: '6a'None 

D1stanu from: (checlr. one) 

O Ground Surfac1t D Cem111nt Pad To top edge ot highest most casing _._.aH'"LJ'+',Q:a..:..r,..:1\{;.:X."'----'=3'-'-__ 3.._.;J__=-✓----'3:;;;__,_3....;0c.---
1\ d+ Me.usu.req. · 

SAMPLING EQUIPMENT INSTALLATION 

Descnbe type ot pump system: 
O tiydrostar- O Submernble 

Describe type ot pump syst1tm support: 
D Hydrostar Plate O Well S11al 

Descnbe type of pump system: 
O 314 1n. Stainless Sti!l!I 0 1 112 1n ASS 

O 81adl.ler �None 

OJ-Hook 0 Steel Cable 

0 l 1n. PVC 0 1 1/2 ,n. galvanized 

O Petleu Adc,pler 

lrregulartDamage (d11s"1b111) --------------------------------------

WELL SITE 

Describe debns present at well me. 11 any, or check none: 1:?(None 

Descnbot w11U me orr11gul,u1uots (11.g .. down 1n pit, locked bu1lding, 1itc.) or ch11clr. none: 0 Non11 

SURVEY INFORMATION 

Descnbe survey mark locc,uon: 

O Top edge ot highest most casing O Brass Marlr.er 0 80th O None 

Other (describ11) _ __,_l..,,lv]""-",a ...... b ..... (e __ /2......,._____..d"""e ... f.""'�"""'-r: .... ru.::.i..e.{.n ... q __ __.b .... t;.=-' �cau=,..S'-"·c;:: _ _,of..__ _ _..C(<"".a..,_,...;"-'�"'-'-Y---=:5:;;.._ ________ _ 
1s stampclearly v1s1ble7 O Y,H O No 

,1-1-q I 
V-N 

so Perv'> O".J o-d{)Q 'ica/4. / i 

l;;. 4. '-15 ' -1- ;;, 9 � , -= I :i. 7. � 3 / be,./ouJ TO c., 

C2-108 A-6000-499R (03190) 
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LJOE/ RL-91-3 2 

RESOURCE PROTECTION GROUNDWATER WELL 

STRUCTURE FIELD INSPECTION REPORT 

Well Number o2,9q-W/J-/09 Date .).-/-?'/ 

Inspector (print) /J'Jrn RQ.A r-d - Saunon-J 

Signature G/nzrz 84L-<d, -,� 

WELL IOENTIFICA TION 10 MARKINGS 

Is the well labeled? 

If yes, should the casing be 
relabeled? 

Does the well have a brass mark er? 

If yes. is the brass marker stamped 
withwetl 10? 

\Z(Yes 

P{'Yes 

O Yes 

O Yes 

� Yes 

0 No 

0 No 

}isl No 

0 No 

0 No 

J./:tf-�l'l-1'1 
1

::i..- 1 -1/ 
1/./J;,:ru/ 

Does the cuing need to be pa,nted/ 
repainted thus requiring relabeling? 

Irregularities __________________ _ 

Does well have a barber pole 1 

Does well hav� an 11Jenttlication sign 
posted at entrance to access route 1 

Is well located in or around a 
particular lac1ilty? (e.g. 216-A-1 O crib. 
8-Y Tank Farms. 8-Pont.J. etc.) 

Is well located in a radiation zone> 

Irregular/Damage (describe) 

IS the well capped' 

Is the cap able to be locked? 

Is the cap locked? 

WELL SITE IOENTIFICA TION 

O Yes l§ No 

O Yes �No 

� Yes 0 No 

�Yes O No 

If no. is one needed 1 D Yes � No 

11 no. ,s one needed' D Yes �.No 

11 ye,, identdy facility .2(/p -r--/4 tJ '/e. fr& 

If yes. dem1be zone type c3k: ,fu 07>-1-h:LM f� 

INSPECT WELL SURFACE PROTECTION MEASURES 
WtLL CAPS 

'18 Ye, D No 

D Yes � No 

De1cribe existing problems with well cap, if any, or check none: � None 

CONCRETE PAO 

0,, ftx4 It 0 18 ,n • 18 ,n 0 2 ft round Is ,t damaged' O Yes □ No 

lrregular10amage (describe) -------------------------------------

CZ-109 

/1. 1>000 499 (0 J,'90) 



- , . 

-· .. --- . .  .. ···----- ·---·· ·-
ISAHHlf RPO) TS 00E/RL-91-32 

four posu, man. 3 ,n. 10, 1 removablit1 O Yes Ql3 No 
Draft A 

It no, d1tsc11be barrier posts: How many posts 1 Q(JtN) 0iamvter of posts? 

Is there a removable post 1 

Irregular/Damage (describe) 

CA SING INFORMATION 

0 Yes 0 No . - ---

CASING DIAMETERS: OUTER !SURFACE}, INNER, AND OTHER - RECORD IN INCHES 
Indicate diameter of casing. Describe type of casin

7
.g. carbon steel. sta,nleu steel, PVC. e1'.) 

Outer casing: 00110: X 5j,y ,r 
J1' if 

Type Ca..r 0 en, 
Inner casing: 0D11D: 

Other casing: 00/10: 

Other casing: 00,10: 
Describot condition of top edge of the highest most casing: 

0 Jagged 

Other {describe) {..�'71)__6.(� 
O Uneven 

� de/-£.e&..,a. �. 

Type 

Typot 

Type 

O Fairly Level 0 Beveled 

Describ& prot&ctiv& casing dam.tge. it any (&.g .• hol& in casing. b1tnt. etc.). or ch1tclr. none: 1:i(None 

D1st<1nce from: (checlr. one) 

0 Ground Surface O Cement Pad To top edge of highest most casing J.(){p 
\ 

SAMPllNG EQUIPMENT INSTALLATION 

Describe type of pump system: 
0 Hydrostar- 0 Submernble · 0 Bladder 13' None 

Desc11be type ot pump system support: 

s-/e�j 

I 

i 

O HyiJrostar Plaut 0 W1tllS111al OJ-Hook O Steel C.tble O Pnleu Adapter 

Describe type ot pump system: 
O 3/4 ,n. Stainless Steel 0 1 1/2 In. ABS 0 l In. PVC 

Iuegula,10amage (iJ1ocribe) 

WELL SITE 

Desc11b& debris present at well sate, ,f any. or checlr. none: 

Desc11b& w,ill site 11regula11ues (e.g., down in p,t. loclr.ed bu1ld1ng. etc.) llr checlr. none: 

[)�V) 
' 

L 0. �/fr.-2-/4 

Desc11be survey mark locauon: 

O Top edge of highest most casing 

Other (describe) ��h{{. ,4,· 
Is Hamp clearly visible 1 O Yes 0 No 

--h k, fd.<L tade.d. a,ir,a 

SURVEY INFORMATION 

O Brass Marker 

rte � c�, � 2: 

O 1 112 ,n. galvanized 

Sf Nonot 

O None 

0 Both O None 

\ 

( 
I 

'\ 

;-/-Cf I COMMENTS 

�-'\_ 
���t 

f:1 ,¥� OY:rdht ",.'- �o/°Y'.S. t:e_��-r'd' tpU( 

..2- 8'-'it 
DT(3) 

/q1 
r- ' 

-

/.J,, '3.7 '3> 
, 

r �- 9i;-

7 

/1 'j, 7 / 
, 

k(Okl ro� :::. 
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I 

RESOURCE PROTECTION GROUNDWATER WELL 

STRUCTURE FIELD INSPECTION REPORT 

-----

l WellNumberJ_fC/-{U/f-/70 Date ..2-/-9 / 
I 
\ Inspector (print) rn ;n Ba, ·rd, So'.n Mffi] ? 

Signature <---fn '117, �::r)� 

WELL IOENTIFICA TION 10 MARKINGS 

1, the well labeled? 

If ye,. should the c,uing be 
relabeled? 

Does the well have a bran marker? 

If yes. ii the brass marker stamped 
withwell I0? 

(JJ7Yes 

ri:OYes 

O Yes 

O Yes 

� Yes 

0 No 

0 No 

�No 

0 No 

0 No 

i 'f'I · v I 8 .. 17 r) �-l-'!I 

I 

Does the casing need to be painted/ 
repainted thus requiring relabeling? 

��� 
lrregulat1ties __________________ _ 

WELL SITE IOENTIFICA TION 

Does well have a barber pole I O Yes ,zJ No If no. is one needed? O Yes 'jzJ' No 

Does well have an 1de-n11ficat,lon sign O Yes 
posted at entrance ro acceu route 1 

�No If no. is one needed? O Yes jE1 No 

Is well located in or around a � Yes 0 No 

particular facility' (e g. 216•A-10 crib. 
If yes. identify facility .l/&- � -/ 4- f,'/-e.. h'c:M. 

9-Y Tank Farm�. 8-Pond. etc.) 

Is well located in a rad1a11on zone? cf.Yes 0 No If yes. describe zone type 

Irregular/Damage (describe) 

INSPECT WELL SURFACE PROTECTION MEASURES 
WELL CAPS 

It the well capped' �Yet O No 

It the cao ablP. to be lodced7 O Yes 'f:l No 

Is the cap locked? O Yes IX[ No 

Describe exitting problems with well cap, if any. or check none: 1;2I None 

CONCRETE PAO 

'f/JNone O '1 ft x 4 ft 0 18 ,n • 18 ,n O Z rt round IS 1t damaged? O Yes O No 

Irregular/Damage (describe) ··-------------------------------------

CZ-111 

/1. 6000 499 (0 Jt<J0) 



,-------------··· -- ----

F..our pons. man. 3 In. 10. I 1tmov.able? 0 YH 

ISAKKltK l'OS TS 

QNo 

DOE/ RL -9 r-J'T" .. 
Draft A 

11 no. descr1be bame, posts: How many posu? l'.Jt?YLL- Diameter ol P9U.S 1 __ 

Is there a removabltt post? O Yes 0 No 

lrregulal/0amage (descr1btt) 

CASING INFORM.A TI0N 
CASING DIAMETERS: OUTER !SURFACE}, INNER, AHO OTHER- RECORD IN INCHES 

Inu1cate diamet11r ol casing. Dttscribe typ
� 

casi!Jg 7· carbo
1� ueel. 1t<t1nlus st1o1el. PVC. ,uc.) 

0utercasang: 00110: W · 8' & Type Cp.,rbM 
7 

s.-ke.i_ 
Inner casing: 00110: Type 

Other casing: 00110: Type 

Other casing: 00110: Ty� 
Describe cond1uon ol top edge ol the h1ghHt most casing: 

O Jagged 

+./Ct,,..d 
0 Unttven O Fairly Lotvet 'Q!(aeveled .f./.a..'f'"ed-

Other (dli!SCflbli!) r71..d- I 

Descnbtt protective casing damage. 11 any (tt.g .. hole In casing, bent, ett.), or check none: �None ) 
Distance from: (check one) 

O Ground Surface O Cement Pad To top edge ol higheu most casing .f.• 2 3 I 

SAMPLING egulPMEIH INSTALLATION 

Describe type of pump system: 
O Hydrostar- O Submll!rnble D Sladutr �Nom, 

Describe typo,t of pump system 1uppor1: 
O Hyurouar Pl.atilt □ WellSul OJ-Hook 0 St�l!I C.tble 0 P1lh!SS Auapter 

Describe type ol pump system: 
O 3/4 In. Staanleu Steel 0 1 1/2 in. ABS 0 1 in. PVC O 1 1/2 In galvanized 

I11egulao0amage (describe) 

WELL SITE 

Describe debris prtsent at wttll me. 1f any. or check none: �None 

Describe well site 1rregula11t1es (e.g .. down In pit. locked building, e".) or check. none: O None 

':\ e:21 � -z-1 A- ch '/ e__ Ji e. b-- {acW ,V t7tuY1 !� �re..,0-. 

SURVEY lr:F0MMA TI0N 

Describe su111tty mark lc.cauon: 

� Top edge ol highest most casing O arauMar1r.1u O aoth O None 

Other (describe) 

Is stamp clearly v1s1ble 1 J8l Yes 0 No 

COMMENTS 

rt�� ��-�a��� 
a:rf a:z.J..lh.a 

(/ 

C2-112 A-6000-4'J9R (031'30) 
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D0E/RL-91-32 
Draft A 

R-ESOURCE PROTECTION GROUNDWATER WELL 
STRUCTURE FIELD INSPECTION REPORT 

Does well have a barber pole 7 

Does well have an ide11t1 lication 1Ign 
posted at entrance to access route I 

Is well located in or around a 
particular lac11ity? (e.g. 216-A-10 crib. 
B-Y Tan: carms. 0-Pond. etc.) 

Is well locatetl in a radiation zone> 

Irregular/Damage (describe) 

IS the well capped' 

is the cao able to be locked? 

Is the cap locked? 

Wet1Numberd'19-w;3'-/7/ Date / -;; r-v 

Inspector (print) /11 M {jct:-< ·r-d..., --6" 1�� s: 

Signature "-rY7 2n 150< � -: 'f�� 

WELL IOEHTIFICA TION 10 MARKINGS 

Is the well labeled? 

If yet. should the casing be 
relabeled? 

Does the well have a braH marker' 

I,, yes. is the brass marker stamped 
; with well ID? ' ' 
I 

i Does the c;,sing need to be painted/ 

�Yes 

Jif,.Yes· 

O Yes 

O Yes 

O Yes 

0 No 

0 No 

pNo 

�No 

s� ���: repainted thus requ11ing relabeling? 
�No 

1
Irregulariti.es ___________________ _ 

WELL SITE IDENTIFICATION 

O Yes 9{No If no. is one needed? 

O Yes �No If no. ,s one needed? 

�Yes 0 No If yes. 1dent1fy facility r;}._{ (p -Z - f A \ .. ,· le +.' eJ j 

O Yes 1No If yes. describe zone type ___________ _ 

INSl'ECT WELL SURFACE PROTECTION MEASURES 
WELL CAPS 

1;3(Yes O No 

O Yes � No 

O Yes t,§. No 

Describe existing problems with well cap, if any, or check none: S None 

CONCRETE PAO 

¢None 0 d ft• 4 ft 0 1 B In. • 1 B ,n. 0 Z ft round Is ,t damaged? O Yes 0 No 

Irregular/Damage (describe) ----------------------------------------

C2-113 
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8AkAlfKPO�TS -□OE/RL-9l-3z 
Draft A 

O Yes �No Four posts. min. 3 1n. 10, 1 1emovable7 

If no. describe bamer posu: How many posu7 _ _._Q.1,.;�::..· .;..;;.=---- 0iamete1 of posts? ______ _ 

Is there a 11tmovable post? 0 Yes O No 
•• # - - ·' 

1rregulaoOamage (desc11be) _ ___,,_,,ulh-lu..i......,,•�'-----------------------------------

CASING INFOAMA T!ON 
CASING DIAMETERS: OUTER (SURFACE), INNER, ANO OTHER- RECORD IN INCHES 

ln<Jicate diam1ttw1 ot casing. Dwsc11be typ1t lll
z

ca ng (e.g ca1bon stevl. na1nleu stitel. PVC. etc.) 
0 > I/ •I I/ I I Outer ming: 00110: t1 U lg 25 Type C4 CO 0'.l 5 C� . 

7 
__ ....... ..._._....a... ...... _.....,_.,..�---

1 n n er casing: 00110: ______________ Type ______________ _ 
Other casing: 00/10: -------------

00110: --------------
Type _______________ _ 

Other casing: Type ______________ _ 
Descnbe cond1taon ot top edge of the highest most casing: 

0 Jagged O Unwven 0 81tveled 

Oth1u (desc11b1t) -------------------------------------------
Desc11be p1otective casing damage. ,t any (e.g .. hole in casing, bent, et,.). 01 check none: � None 

Distance from: (check one) 

'jZl G1ound Surface O CemwntPad To top edge of highest most casing ---d--2....,..V ___________ _ 

SAMPllNG EQUIPMENT INSTALLATION 

Descnbe type of pump system: 
0 Hydrostar- 0 Submwrnble 

D1ucnbe t•1pe of pump system support: 
0 Hy<J1ostar Pia,., O Wwll S1tal 

Descr1bw type ol pump system: 
O 3/4 In. Stainless Steotl 0 1 112 ,n ABS 

D Bladder 

OJ-Hook 

0 1 In. PVC 

/· 

11None 

D S1cel C4ble 

O 1 1,2 ,n. galvanized 

111egula11Damage (desc11b.,) --------------------------------------

WELL SITE 

Describe deb11s p1esent at well me. 11 any. 01 check none: 

Desc11b1t well me ,rregula1111,u (11.9 .. down ,n pit. locked building, etc.) 01 check none: �None 

SURVEY INFOAMA TI0N 

Desc11be su1v1ty mad:. locauon: 

)Q_ Top edgw al h1ghwst most c.u1ng D 81au Mailer D Both 0 Non1t 

Omer (descr1b.,) -------------------------------------------
Is stamp cJeally vmble7 � Yts O No 

COMMENTS 

0 T 8 I 2. 8 . .2. I ,. + �. 9 <, ' bRllo.v ::t01? ·-"6 -� tp-lo/ 1 3 J. I 7 / 

{ 

1-.ir f I � I o-h, ) 1/4) a_ 6 ,, -F- (,/} �II Ctl..S I /I C, LI JCJ.5 ;,y' elt-rM I}, d ,,.,/ � 6 (?. ("'17),, lr.:t:-{ It J � 

he� a/so 
� 

7 

C2-114 A-6000-499R (03190) 



,.., . 

,.,. 

D0E/Rl-91-32 
Oraf A 

RESOURCE PROTECTION GROUNDWATER WELL 

STRUCTURE FIELD INSPECTION REPORT 

/ 

Well Number i?Cf 9-W/9-/7,2__ Date :2-/-9 / 

Inspector (print) '7'n /77 841 � d -& /1,/ /YI ons 

Signature m 7?2 ( t}cU-� -S�/7) )C1'LJ 

WELL IDENTIFICATION ID MARKINGS 

Is the well labeled? 

If yes, should the casing be 
relab@ted? 

Does the well have a brass marker? 

If yes, is the brass marker stamped 
withwell IO? 

�Yes 

J!:Yes 

O Yes 

O Yes 

f2I Yl?S 

0 Ne 

0 No 

rg-'No 

0 No 

0 No 

;2-1:C, 1 �-wl?-17 Z 

7';(1/.� I 

Does the casing need to be painted/ 
repainted thus requmng relabeling? 

Irregularities _________________ _ 

WEU SITE IDENTIFICATION 

Does well have a barber pole 7 0 Ye, �NO it no, Is one nei!ded 7 0 Yes r'.l No 

Does well have an 1dent1fication sign O Yes l;if No If no, ,s one needed? 0 Yes :8J No
.-

posted at 1?ntrance 10 access route? 

Is well located in or around a "l;itYes 0 No 
particular tac1hty? (e.g. 216-A-10 crib, 

If yes,1dent1fyfacility .:2_/(,,-Z..-14 I,/� f,:,/c(_ 

B-Y Tank Farms. B-Pond, l?tC.) 

Is well located In a radiation zone? � Yes 0 No If yes, describe zone type S/d cfu( C, r@1rJAt>1. I ",,,o,},'r 

Irregular/Damage (describe) 

INSPECT WELL SURFACE PROTECTION MEASURES 
WELL CA� 

Is the well capped? r;g;Yes O No 

IS the cap able !O be locked 7 □ Yes �No 

Is the cap locked? O Yes \3' No 

Describe existing problems with well cap, 1f any, or che<:k none: ,a-None 

CONCRETE PAD 

,Pi(None Q4ftx4ft 0 18 In. • 18 in. 0 2 ft round Is It damaged? O Yes O No 

1rregular1Damage (describe) --------------------------------------

C2-115 

A-6000 499(03:9 



00E/RL-91-32 

SARRIER POSTS Draft A 

Four posu, min. l in. 10, 1 removable? 0 Yes �No 

If no, describe barrier posts: How many posts? '-nOYlL- Diameter '?! go!!� 1, 
Is there a removable post? O Yes 0 No 

Irregular/Damage (describe) 

CASING INFORMATION 
CASING DIAMETERS: OUTER {SURFACE}

1 
INNER

1 
AHO OTHER- RECORD IN INCHES 

lndiute diameter of casing. 0escribe type of casinfa! (e.g. carbon steel, stainless steel, PVC, etc.) 

g S-fl ,, . �, 
h Outer casing: OOIIO: $f' ' f? TyJM fl'acC 12?'.J 3-1-edl 

Inner casing: 00110: TyJM 

Other casing: 00110: TyJM 

Other casing: 00110: TyJM 
0escTlbe condition of top edge of the highest most casing: 

O Jagged 

Other (describe) 

O Uneven 

C/IYZ a__ h I e.. :b 
O Fairly Level 

de&/M,I) lc4ve -M 
O Beveled 

\ m·kn:lrai 
I ./ 

Describe protective casing damage. if any (e.g .• hole in casing. bent, etc.), or check none: liaNone 

Distance from: (check one) 

O Ground Surface 0 CementPad To top edge of highest most casing CAY1a.hle. 

SAMPt.lNG EQUIPMENT INST ALLA TlON \ 

Describe type of pump system: 
· O Hydrostar 0 Submernbht 0 Bladder 13'None 

Describe type of pump system support: 
O Hydrostar Plate O Well Seal OJ-Hook 0 Steel Cable 

Describe type of pump system: 
O ]/4 1n. Stainless Steel 0 1 1/2 ,n. ABS 0 t ,n. PVC O 1 112 ,n. galvanizeo 

Irregular/Damage (describe) 

WELL SITE 

Describe debris present at well me. 11 any. or check none: "JaNone 

Describe well site 1rregula11t11ts (e.g .. down ,n pit. locked building, etc.) or check none: O None 

h de..l-e,.-ni (A-L 

O P1tless Adapter 

MP Qr Q c.a. ,L, I .d 
7 a.e. f-11 /Xj h ;,_j_ {l.rl'(A 

I ;; 

UJ.6.l_e,,, ,;;.;(£_-2-1 A il tfJ ,h � (ti_ lacir.co 

SURVEY INFORMA T!ON 

Descnbe survey mark location: 

O Top edge of highest most casing O Brass Mutter D Both O None 

Other (descnbe) �� e:_ble_ fr') dl-�IHI� � 
Is stamp clearly 111s1ble I 0 'fas 0 No 

COMMENTS 

ltUJ LL 
' 

t:11. a .,r ft..@ f'a,(L� -Ir, /Ja.-kd, 2;i_j !ht.,L.,'3,f-
( 'frrY/ I 6., �a a: c:J a-,ta ' 

a£ �, -1-.:'.la l a., alw'. � /(:2 a. uva'fo'-

CZ-116 A-6000-499R (03190) 
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D0E/RL-91-.32 
Draft A 

RESOURCE PROTECTION GROUNDWATER WELL 

STRUCTURE FIELD INSPECTION REPORT 

Does well have a bar bu pole 1 

Does well have an identification sign 
posted at entrance to access route I 

Is well located in or around a 
particular facility? (e.g. 216-A- IO crib. 
B-V Tank Farms. B-Pond. etc.) 

Is well located in a radiation zone? 

Irregular/Damage (describe) 

Is the well capped? 

Is the cap able to be loclced? 

Is the cap locked? 

W@IINumberJ.,C/9�W{Y-/73 Date )-(-q / 

lnsp@ctor (print) llJm 8m rd- , Srm />U}1'1 s: 
Signatur@ ---m '17l 8zd -;� 

WUL IDENTIFICATION 10 MARKINGS 

,. the W@ll label@d7 

If yfl, should the casing be 
r@labeled7 

Dou the well have a brau mark er? 

If yes. is the bran marker stamp@d 
withw@ll 107 

Doe1 th@ casing ne@d to be pa,nt@dl 
ff!paintf!d thus ff!quiring r@lab@fing? 

�Yes 

i;;,ves 

O Yes 

O Yes 

ijl Yes 

O No 

O No 

�o 

O No 

O No 

lrr@gufartti@s __________________ _ 

WUL SITE IDENTIFICATION 

O Yes 1P No 

0 Yes )D No 

C, Yes 0 No 

� Yes 0 No 

If no, is one n@eded? O Yes � No 

If no. is one needed? O Yes !Zl No 

If yes. identify facility ,2. I{,;- 2 -/ A -b /.e... h' ( f 

INSPECT WELL SURFACE PROTECTION MEASURES 
WELL CAPS 

� Yes O No 

O Yes � No 

O Yes � No 

D�ribe exiuing problems with well cap, if any, m check none: .@ None 

CONCRETE PAO \ 
0,, ft )C 4 ft 0 18 '"· )C 18 '"· 0 2 ft round Is 1t damaged? O Yes O No 

1rregular10amage (describe) -------------------------------------

CZ-117 

A 6000 d99 (0 ],'90) 
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• 

C, 

. 

. . 
-

-

n,,. 

� 

� 

four po1u, min. 3 10. ID, I 1emovabht1 

If no, describe ba111er pons: 

Irregular/Damage (describe) 

D Ytl 

-------oOE/RL-91-32 
sA11111u POSTS 

Draft A 
'fytNo 

--

How many pou11 n�S::::::: ' Diameter of posu 1 

11 there iii 111movabh! post? 0 hs D No ---

CASING INFORMATION 
CASING DIAMETERS: OUTER !SURFACE}, INNER, AND OTHER- RECORD IN INCHES 

, 

Indicate diameter of casing. 01tuf1be typtt of c�r 
(,..gi1

ca1bon neel, na1nl1tn llitel, PVC, 11tc.) 

Outer casing: 00110: ?f ¾ lf Type Co,,.,<: b av, 
Inna, casing: 00110: ( Type 

s-k.� .. J 

Oth1tr casing: 00/10: Typ1t 

Oth1tr casing: 00110: Type 
Describe condition of top edg1t of th1t high11t mon casing: 

0 Jagged 0 Unevl!n 1i9- fairly L1tv1tl O Bevelltd 

Other (describe) 

Describe prot1tctive casing damage. it any (e.g .• hol1t in casing, b1tnt, ete.). or check non1t: �None 

Distance from: (check one) 

-jZ1 Ground Surf au 0 C11m1tnt Pad To top edg1t of highest most casing ?.2CJ/ 
\ 

SAMPllNG EQUIPMENT INSTALLATION 

Descflbe type of pump system: 
0 Hydrostar- 0 Submers1bl1t 0 Bladder 

Descflbe type of pump syst11m support: 
O Hydrostar Plat1t O Well Sul 0 J·HOOIL 

Descflb1t typa of pump syuem: 
O 3/410. Stainless Stu! 0 I 112 1n. ABS 0 1 ,n. PVC 

111egula11Damage (desc11bot) 

WELL SITE 

D1tSc11be uebris pres1tnt at woi!II site. 11 any. or cheo, none: 

D1tscflb1t well me 1rregula11u1ts (e.g .• down in pit. locked building. etc.) 01 check non,.: 

D aiJm 
. ,;J.fu-�-IA '/1 

Descnbe su1vey mark locauon: 

� Top edge of highest most casing 

Other (d1tscr1be) 

Is stamp cl1tarly v1s1ble? ,!!I YoiS 0 NO 

,-

--4 (� t-e.cil la:.ie_cl 

SURVEY INFORMATION 

O Brau Mai Ir.er 

COMMENTS 

�None 

0 Sti!ttl C.1bl1t 

O I I (l. ,n. galvanized 

9 None 

O Non1t 

a::I"� 

0 Both 

Q t>1tll!SS Adaptl!I 

O None 

0\J� 
D-�8 

l+Nj dweled 
¥� 'I -t 3,()2-

ffPT d�dcd 100 �-

!'.] Cl �lw\tc �s 
-
- ¥=�:' == ±af2 er� �,2./?3 
c

£

. 13"-!j-f e.d Qc.L cL r;J,/1/2-0�-e_d a[ '5:'2'.!: i:: a.. r 
-

.. 

. 
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D0E/Rl-91-32 
...-----------------__;;D�ra ft A 

RESOURCE PROTECTION GROUNDWATER WELL 
STRUCTURE FIELD INSPECTION REPORT 

____________ .;......;.;.,_,.;.....;,,;;....�=-

Well Number .23.8-Wl?-r7f Date .2.-/-9/ 

Inspector (print) ('(J /'II 811,,{',.d -()/(1 M.Q11 £ 

Signature l.ff/ '-1'Y7 gyd � 

WELL IDENTIFICA TIOH ID MARKINGS 

J-( -0, I ) Cf'1-W IS ,.,_ 

1, the well labeled 7 

tf yes, should the casing be 
refab@led7 

Doe, the well have a bran mark er? 

If yes. is the brass marker stamped 
with well 101 

Does the casing need to be painted/ 
repainted thus requiring relabeling? 

�Yes 0 No 

C{Yes 0 No 

0 Yes Ci No 

O Yes 0 No 

fi:l Yes 0 No 

111,M (3.Cl,lv-J- S1f-� lrregularttie, __________________ _ 

WELL SIT£ IDENTTFICA TION 

Doe, well have a barber pole? O Yes � No 1f no. ,s one needed? 

Does well have an 1dent1lication sign 0 Yes � No ti no. ,s one needed? 
posted at entrance to access route I 

ti yes, 1dent1fy facility ;}_/ 0;- z:-(ff Is well located in or around a !p Yes 0 No 
particular facility? (e.g. 216-A-1 O crib, 
0-Y Tank Farms, 0-Pond, etc.) 

Is well located in a r adiatron zone? � Yes 0 No 11 yes. describe zone type 5u ,face 
Irregular/Damage (describe) 

INSP£CT WELL SURFACE PROHCTION MEASURES 

WELL CAPS 

Is the well ca oped? l9 Yes O No 

Is the cap able to be locked? 0 Yes � No 

Is the cap locked? 0 Ye, � No 

Describe existing problems with well cap, if any, or check none: �None 

CONCRETE PAD 

�None 0,, ft l( 4 ft 0 18 1n. • 18 in. 0 2 ft round ts 1t damaged? 

O Yes �No 

0 Yes \(J No 

-h'{e.. he/i 

L.O:Y1 �-' /;(Q..-17' 

O Yes O No 

Irregular/Damage (d�scrtbe) --------------------------------------

C2-119 
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�No Four posts, min. l in. 10, 1 remov•ble1 

If no. describe b•mer posts: How m•ny pons 1 _71
..;....

..;;�--=------ Di•m11ttH �Le_os�!l...--------

0 No ls there • remov•ble pou 1 O Yes 

lrregul•rJDamage (describe) ----------------------------------------

CASING INFORMATION 
CASING DIAMETERS: OUTER (SURFACE), INNER, ANO OTHER- RECORD IN INCHES 

lndic•te di•meter ot casing. Ducribe type ot c•sing (e.g. carbon ue11I. n•1nless uul. PVC, 1ttc.) 

Outercasang: oono: 8 5/'8' 11 

/ "6 ' 1 
Type ca.r b(lV) g fr:-e_( 

Inner cuing: 

Other cuing: 

Other cuing: 

00110: --------------

00110: --------------

oono: _____________ _ 
Descnbe condataon ot top edgtt ot the highest most c•sing: 

0 Jagged O Unevttn 

Type _______________ _ 

Type _______________ _ 
Type--------------

0 Bev•led 

Other (describe) ---------------------------------------------
Describe protective casing d•mage. 11 any (e.g., hole 1n casing, b•nt. 11tc.). or ch•ck none: �None 

D1u•nu trom: (check one) 

�Ground Surf•c1t 0 Cem1tnt Pad ?. ?/. 
I 

To top edge ol h1gh1tst most casing __ :2_......__ -2'--'"'!d"-------------

SAMPllNG EQUIPMENT INSTALLATION 

Describe type ot pump system: 
0 Hydrostar- 0 Subm11rnbl• 

Descnb1t typlt ot pump system support: 
0 HylJrouar Pl.tit O Witll Scol 

D11scr1btt type ot pump sym�m: 
0 3/4 1n. Sta1nl1tss St1tel 0 1 1/2 1n. ABS 

\ 

0 BladlJ11r � None 

Q H10ok 0 Steel Cable 

0 11n PVC O I 1/2 ,n galvanized 

Irregular/Damage (Jesc,ebtt) ----------------------------------------

WELL SITE 

Descr1b• d11br1s present at well 111•. ii any. or ch11ck non•: �None 

Describw w•II site 1rregulu1uu (1t.g .. down 1n pit, locked building, etc.) or check none: O None 

D0AA I I\ 

SURVEY INFORMATION 

011scribe survey m<11rk locauon: 

0 Top edge of highest most casing 0 Brass Marker D Both C!ij'None 

Other (J11scribe) --------------------------------------------
Is n.m p <l•ar ly ves1bl1t 1 O Y ,u O No 

C2-120 A-6000-4'j9R (03190) 



.I . "' ... 

UUt/KL-�1-jl 

Draft A 
71 ' 

RESOURCE PROTECTION GROUNDWATER WELL 

STRUCTURE FIELD INSPECTION REPORT 

Well Number.::?99-«Llr-( zs- Date /- ;;;_ 9 - 9 I 

lnspector(print) IYlm &�- S111/1:f2nS 

Signature 'L2l7T2 8r;ud. ,�� 

WELL IOENTIFICA TION ID MARKINGS 

1, the well labeled? 

If ye,, should the casing be 
relabeled? 

Does the well have a bran marker 1 

If yes, is the brass marker stamped 
withwell I07 

O Yes 

ti Yes 

O Yes 

O Yes 

� Yes 

O{No 

0 No 

�No 

0 No 

0 No 

/--)...?- ?re '?1!�� 

Does the casing need to be painted/ 
repainted thus requiring relabeling? 

J_(iq-LJ/F-/75 

Does well have a barber pole I 

Does well have an identification sign 
posted at entrance to access route 1 

Is well located in or around a 
particular fac1li1y? (e.g. 216-A-I0 crib, 
B-Y Tank Farms. 8-Pond. etc.) 

Is well located in a radiauon zone' 

Irregular/Damage (describe) 

Is the well capped' 

Is the cap al>le to be locked? 

Is the cap locked? 

Irregularities __________________ _ 

WELL SITE IOENTIFICA TION 

O Yu 1 No 

O Yu jJ.. No 

"$.Ye, 0 No 

't,{Yes 0 No 

1 f no, is one needed 7 O Yes �No 

If no, is one needed? O Yes 'f,l No 

If yes. identify facility .2,/ l;,--c.-/ A- fl W ,-9.Af C 1 6 

If yes. describe zone type 8�:e, I 01,�11,zasftrn 

INSPECT WELL SURFACE PROTECTION MEASURES 

WELL CAPS 

�Yes O No 

O Yes 5No 

O Yes 'SNo 

Describe existing problems with well cap, if any, or checlc none: O None 

CONCRETE PAD 

ffJ.-_ None □ 4 ft,. -1 ft 0 18in.x l81n 0 2 ft round Is it damaged? O Yes O No 

1rregular1Damage (describe) --------------------------------------

C2-121 
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.. ---

four posu, min. 3 in. ID, I removable l 

If no, descube barrier posu: 

Irregular/Damage (descube) 

Q YH 

- ·-··-
8AHklUI l'OSTS 

�No 

How many posul 

Is there a ren,ovable pou l 

CASING IHFORMA TION 

DOE/RL: §T:32 
-

Draft A 

Oiamet11tr of posu l 

O Yes O No 

CASING DIAMETERS: OUTER !SURFACE}, INNER, AND OTHER- RECORD IN INCHES 

- --------

. 

1,-t'�'.M 

Indicate diameter of casing. Describe typ11t of 
/

ing (e.g. carbon steel. na1nlesi neel, ?VC, wtc.) 

71/. " Y
i

" f, 
. 

b Outer casing: 00/10: 1 � 5 g ,·,�,•� - ) Type CC!, C era s.�t. 
Inner cas,ng: 00/10: 

Other casing: 00/10: 

Other casing: 00110: 
Describe condition of top edge of the highest most casing: 

0 Jagged 0 Uneven 

Other (describe) fop +ape cl. w1fu 

Qt Fairly Level 

dud- +a .M!. 

Type 

Type 

Type 

O Beveled 

ft,.,c.kJy 
Describ11t protective, casing damage. ii any (e.g., hole in casing, bent, etc.), or check none: 'JS.None 

Distance from: (check one) 

't;iiI Ground Surface O Cement ?ad To top �ge ol highest most casing -<· 9'3 / 

SAMP\.ING egu1PMEHT INSTALLATION 

Describe type ol pump system: 
O Hydrostar- O Submersible 0 Bladder �one 

Describe type of pump system suppon: 
O Hydrostar ?late O Well Sul O Htook D Steel Callie 

Descrabe type of pump system; 
O 3/4 in. Stainless Steel Q 1 112 In. ABS 0 l In. PVC O 1 112 In galvanized 

Irregular1Damage (descrab,i) . 

WELL SIT£ 

Describe deb11s present at well sue. 11 any, or check none: 

D11tsc11be well me rrregularat111ts (e.g .. down ,n pat, locked bu,ldmg, etc.) or check none: 

D m,.Jr') 
··• 'f-Ylt... d../.{a -Z-llf Ji'[� ..fZ,·� Ld... 

SURIIE Y INFORMATION 

Descube survey mark locauon: 

O Top edge of highest most casing 0 BrauMarker 

Other (describe) t� p.:ed.. a�er-- � � � 

Is stamp clearly vlSlblel 0 'fes �No e.d? 

f'rT-� � :h�..z.. 
No. 

tril ' 3. 5. 
COMMENTS 

12. do� do f2 

µNone 

0 Nonw 

0 Both 

Cf ca,sL� 
O�Q..!l !� ll¥ai£:.s? 1/..- .f::e.de.c.t. 12.�, 1-1 N CL , 

Mc ca cu -a ac-b' w;. <:cm fa.01,oaft1oi,z d� {ecte. c.i bv H_PT. ��eL)+ 
/ I 

�Qo I;£. (2Q .:wab. 

C2-122 
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O fl11hHs Adapter 

l)if None 

100 �,elV'I I � 
No otpt,0.-
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OOE/RL-91-32 
Oraf 

RESOURCE PROTECTION GROUNDWATER WELL 

STRUCTURE FIELD INSPECTION REPORT 

Well Number C::, '79 - 3 �- 7 0 Date _,...d"""l_.¢....,1.-,./_9__._/_ 

boe, well have a barber pole 7 

Doe, well have an irl,.nttfication sign 
poued at entrance to aul!U 1oute7 

1, well locatpri in or ,.,.,u11d a 
part,cul;u r ac,hty? (e.g. l 16-1\-1 O crib. 
B-Y Tanlr Farms. B-Pond. etc.) 

Is well locat,d in a radiation zon!l!? 

lntpector (print) fr CoFEm ,4-,1,j 

Signature <?::r �-

WELL IOENTIFICA TION ID MARKINGS 

1, th@ well labeled? p--re, 0 No 

If ye,, should the ca1ing b@ O Yes �o 
refab@fed1 

Dot, the well have a bran mark er? 0 Yei [t}--l'ro 

If ye,. it the brats marker stamped 0 Ye, 0 No 
withwelf 101 

One, the c;ning need to b4!' r,ainterl/ �' 0 No 
repainted thus "Quiring "labeling? 

lrregular1tit1 

WELL SITE IOENTIFICA TION 

�" 0 No 11 no, is one n!l!eded7 0 Ye, 0 No 

� 0 No 11 no. is one nttttded 7 0 Ye, 0 No 

O Yes � If yes. identify facility 

0 Yes �o 11 ytt,. de,mbe zontt typ4!' __________ _ 

1rr,gulartDam.1gl'! (de1eribe) --------------------------------------

It the well CIIJ'pttd 7 

1, th@ cao able to be l11cked7 

1, thtt cap locked? 

INSPECT WELL SURFACE PROTECTION MEASURES 

WELL CAPS 

(J.;'f e, 0 No 

Dtt,cribe exi,ting problems with well cap, ii any, or check none: 

o ii 11" ii r1 

CONC1'ET£ PAO 

O 18in.x 18,n. O 21tround 

@-1'fone 

1, ,1 damaged? 

lrregul.1,,0amage (deHrihe) --------------------------------------

C2-123 
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ltAHIUllt l'IJi!l 
00E/RL-91-32 

Draft A 
fou1 pusu, m1n. l 1n.10, J 1wmov.ablvl Q Y,u (9,-fflS 
If no, IJescnbe b•trier pons: How m•ny pons 1 Aio,.J;:::. Oi•met1t1 of pusul 

la Lh•r• • 1 emov•bht pou l Q YH 0 No 
� -� 

lmtgul•tJO•m•g1t (1Jesc1ibw) 

C.ASIHG IHfORMA TION 
CA SING DIAMETERS: OUTER !SURFACE}, INNER, ANO OTHER - RECORD IN INCHES 

lndi,.Le di•meler of ,.sing. Owscnbe lyp1t of cuing <•·9· ,.,bon UHi, n.unleu uewl, PVC.""-) 

Outerc.sing: 00110: 5i: S/5ci 11 / % 1/4 If Type C4-Kr,t»J �,-e� 

Inner c•sing: 00110: 7 Type· 

Other cuing: 00/10: Type 

Other cuinCJ: 00110: Type 
Oe$(libe con<Jition of top edg• of the high1tu mou ,.sing: 

0 J•gged 0 Un•v•n �lyli,vwl 0 B1tv1thtd 

Other (desc11blt) 
-

Describe protective c.sing d•magw. ii •ny (e.g., hole in c•sing, b•nt, inc.). Ill ,hwO, non11: O None I 

I/;;,� t.tl.. l'i;1 � /6lc 82.R ,.J -Hootl 
Qiu•

;;,:,
: (chwck one) 

I 

,ound Sutl•ce O CementP•d To tup edge of h1gtu,u mou ,•sing t.- �o 

SAMPUNG EQUIPMENT INSTAllA TION 

Descnbe type of pump syuam: 
O Hydrou•r- �m lllUI bl It 0 Bl•ddu O None 

D,umbe type of pump syuem support: 
□ Hydrosc., Pl.allt 0 W1tllSw•I a;r-(.ttO<Jk 0 StnlC.abl11t 

Desu1be typil of pump system: 
0 3/4 an. St•anleu StHI (M'1lil 1n. ABS 0 I an. PVC O l l/2 ,n. galvantled 

1rregulaoOamage (descr1b,;) 

WELL SITE 

DeS<11be d1tb11s p11uent •t well ma. 1/ •ny, a, ,hwc.k nonw: �n• 

Desc11b• wwll site 11ragul•1111es (11.g., down ,n p11, locked bu1ld1ng, �") 01 ,hoeclt none: (]J.-f(on11 

SURVEY IHfOIIMA TION 

Oescr1b1t su,vey m.,� hx•tion: 

� •�g• ol h1gheu most casing O 8rassMiuker 0 80th 

Other (descrab•I 

1, n�mp cl•�•ly v1s1bl1tl � 0 No 

COMMENT� 

°f'):r_l.U � 58-Lo .3� TOC.. 6-TA?� 

�,B .::. J 'tJ. �d
i Ir II 

If 

C2-124 
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0 PtlhHS A..Jap1e1 

O Non� 

I 
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D0E/RL-91-32 
Draft A 

RESOURCE PROTECTION GROUNDWATER WELL 

STRUCTURE FIELD INSPECTION REPORT 

WellNumber G99-,J?· 29' 

ln1pector (print) -C/. /-/4 ff�� 

Signature -;;';:( /� 

Date � • ::i./-z( 

WELL IOENTIFICA TION ID MARKINGS 

._J 

1, the well labeled? 

1r ye1, should the cuing be 
relabeled? 

Does the well have a bran mar It er'· 

If ye1. i, the bran mar It er stamped 
with well IOI 

Does the casing need to be t'lainterl/ 
repainted thui requiring relabeling? 

� Yes 

_g Yes 

O Yes 

0 Yes 

9d Yes 

0 No 

0 No 

�No 

0 No 

0 No 

:Z.·21 · t/ �� #.7'4"1 lrregular1tie1 __________________ _ 

1 Does weil have a barber pole I 

Does well have an irlentdication 1ign 
posted at entrance to accen ,outel 

r, well located in r,r ;iround a 
particular I ac,lity I (e.g. 2 I 6,,,.1 O crib. 
8-Y Tank Farms. 8-Pond. etc.) 

ls well located in a radiation zone' 

W(ll SIT£ IDENTIFICATION 

0 Ye1 [3' No If no. it one needed 1 .f3 Yes O No 

0 Ye, � No II no. is one needed 1 � Yl!S O No 

O Yes )!No If ye,. identify facility 

O Yes z No If yes; describe zone type ___________ _ 

Irregular/Damage (describe) --------------------------------------

It the well capped? 

It the can able to be locked I 

It the cap locked? 

INSP£CTWELL SURFACE PROHCTION MEASURES 

WELL CAPS 

� Yes O No 

� Yes O No 

Describe exi,ting probl•rnt with well cap, if any, or check none: 

CONCRETE PAO 

8 None 

rjJ Non-, 0 "It• 4 It . O 18 in.• 18 in. O 2 It round II it damaged I O Yet O No 

I " .. •••• .. O•m••• ld•muh,i --------------------------------------

C2-125 
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Fuu1 puns. min. 3 111. ID, I 111mov•bhtl 

- ·-

D Yin 

-
DOE;Rl-91-32 

-·· 
IIAkltlt" i'uS"I) 

Draft A 
� No 

It no, d1tsc11be b•me, pous: How m•ny posts 1 Di•m11h!1 at posts 1 

Ii lh1u1t • 111mo11•bl1t pou1 D Yws D No 

luegul•IID•m•ge (demibw) - -

CASING INfORMATION 
CASING DIAMETERS: OUTER (�UllfACE}, INNER, ANO OTHER- RECORD IN INCHES 

lndic•t• di•meuu at c•sing. D1tsc11be typi, ol c•sing (1t.g. c•1bon Jteotl, u•inltus newl, PVC. 11te.) 

Oute, c•sing: 00110: .?{1: 4c l..
u Type Cq,b. tz. s,,.. ... / 

Inner c•sing: 00110: Type 

Other cuing: 00/10: Typ1t 

Other c•sing: 00110: Typ• 
Describe condition at top edge oi the highest most c•sing: 

0 J•gged 0 Un1tven B f•uly L1tvwl 0 81tv1tl11d _ 

Olher (dem1b•) 

Desc11b1t p1otec:tive ,�i,ng d•m•911. it ,1ny (e.g .. hole in cuing. b11nt, ""->· a, check �onit: D None 

�'--'12 "7Q /cs 
. I '2:::Z s. r'2� ::r"-1,'o,� 

Diu•nce t,om: (chitck one) 

0 G1ound Su1t•ce 0 Cwment?ild To lop tdge ot h1gh11u mou ,,.s,ng � S-o /'-;-

�AMPllNG EQUIPMENT INSTALLATION 

Desc11be typ4t ol pump system: 
D Hyd1ou•1- jg Submoirnble 0 Bl•adlfl 

Describe type ot pump syuem suppott: 
O Hy&.11ou•1 i>l.ele Q WIIII S11oi1I _3J-1100II. 

Desu1be type ot pump system: 
0 3/4 111_ St•ml11ss Sl11cl 18° 1 112 ,n. AIIS Q l 111. PVC 

l11eguli111D•m•ge (UIIS(llb,t) 

WELL SITE 

Desc11be d11b11s p,esitnt at well s11e. it •ny. 01 cn110, none: 

Oesc11ow w•II sate 111119ul•11t11u (w.g .. down ,n p11, loclr.ed bu,lc.Jmg, �,,) 01 cn11ck none: 

-· 

011sct1b� su1vey m.111. loc.auon: 

Ji] Top tc.Jge ot h1gh11st most casing 

Olhitr (desc11b�) 

Is st•mp clully Yis10ltil 1 Ji hs 

O'rtJ-
I 

D78 

2 a,. s--Q. 

.::2,l�.]..1/ -

Q NO 

· c-T��• 

SURVEY INFORMATION 

D a,.u Mo1k1u 

COMMENTS 

C2-126 

O Nonw 

0 s, .. 1 C.aole 

0 1 112 ,n. galvonllo:U 

.a None 

]3 Non11 

Q Both 

Q P,11,HS Auap111, 

O Non11 

A·6000-4'l9K (0ll'J0) 
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DOE/RL-91-32 
raft A 

RESOURCE PROTECTION GROUNDWATER WELL 

STRUCTURE FIELD INSPECTION REPORT 

boe, well have a l:,arber pc,le I 

Does well h.tve a:i 1dPntili�,1t1on 1,gn 
r,osted at entrance to <lCCl?H 1outel 

11 well located in Qr ;i,nunrl ,1 

r,;ut1cular l;oc1lity 1 (e g. 216-/\-10 crih, 
B-Y hn� �;orm1. 8.Pond. <>tc) 

11 well located in ,1 radiation zone > 

Well Number �99-4 3 -8 8 Date __ '2.. ___ -_2.._1_-9__.__._l _ 

ln1pector (print) f<T Cof F=yY\A.} I 

Signature 
� � 

W£ll IDENTIFICATION ID MARKINGS 

11 the well labeled? 

If yes. 1hould the ca1ing be 
relabelerl7 

'Does the well have a bran marker' 

II ye,. i, the bran marker stamped 
withwell 1O? 

I On" the ca1ing need to be r,.t1nterl/ 
I repainted thu1 itoquiring rtolabeling 1 
I 

�' 

�s 

(B""'f es 

0 Ytos 

�' 

0 No 

0 No 

0 No 

Q--H6 

0 No 

lrregular,ties ___________________ _ 

WELL SITE IOENTIFICA TION 

�e! 0 No If no, i1 one needed I O Yes 0 No 

(3°'½1 0 No I I no. i, one needed? O Yes 0 No 

�I 0 No ,ryes. 1dent1fy facility DbC BuJtc i21 e is: :,u:i, � � 

11 yes. rlescribe zone type ___________ _ 

lrr,ogular/Oam,1ge (dPscrih,.) ----------------------------------------

11 th,o well capped? 

11 the car, .1ble to he locked' 

1, the cap loclced? 

INSPECT WELL SURFACE F'ROTECTION MEASURES 
WELL CAPS 

�S QNo 

Describe e>ri\ting problem, with well cap, if any, or check none: 

CONCRETE F'AD 

O None (9/4,t. � ft O 18 ,n • 18 ,n O 2 ft round 1' it rlamaged7 

1rr,.qul,1rtOamaqe (descr,hto) ----------------------------------------

CZ-127 
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ijAKKltK 1'05 rs OOE/Rl-91-32 

fou, pu,u. min. 3 111. 10, 1 1..:mov•bl1111 0 hi � Draft A 

1t no. desc11be b.,mu po,u: J'.lo,Je=-
' 

1J,!..1J How many pou, 1 Di;,m1rnu of pousl 

1, th,u• a 111muv;,bht poul QYes QNo 

1uegula,,oama911 (desuibv) 

CASING INFORMATION 

. 

CASING DIAMETERS: OUTER {SURFACE}, INNER, ANO OTHU-RECORD IN INCHES 
·rn&Jiuce diam1tuu of casing. Owsuibv cypv of casing (•-9· ca,bon uul, Uiinlwu u1111I. PVC, 1tlC.) 
� 

<z5 s I ,, 7 21 If 

• i Out1tr caling: 00110: 'jj' · .C) Type (I ,a.e:go,.J �Jr-& 
Inner casing: 00/10: 

Other casing: 00/10: 

Oth1tr casing: 00/10: 
Oucribe condition of top edge of the highut most caiing: 

�ged Q Un1tv1tn 

Other (desc11bv) 

Type 

Typtt 

Type 

0 fauly Levwi 0 B1t111thtd 
-

01tsu1be protective using damag11. 11 any (e.g .. hole in caiing. bent. 1m.). 01 ch1Kk �n•: Q NOnlt 

?a'F ;.\c;t_� 
D1nan,11 from: (check onit) 

A-�v6' C,6,,, �.-.J..:Z::::: 2� 

O·G,ound Su,tau �•nt?ad To cop �dg• of h1gh1til mou cawng /. Bo 

�AM,LING £9UIPMENT INSTALLATION 

01tsc11b1t type of pump syuotm: 
O Hyd1oua1- rn,-!ubm1tn1bht O a1a&Jd111 0 Non1t 

D1uc11be typ11 of pump symtm suppon: 
O Hy&J1oua1 ?l.c• 0 W11l1Sw•I �Uk 0 S111wl C.abl• 

D11sc,1b1t type ot pump syu•m: 
0 314 1n. Stainlwu St1t1tl (D,-1"1"12 ,n. A8S Q l ,n. PVC 0 1 l/2 10. galvan1l£:I.I 

111egula11Damag11 (&Jescubc) 

WELL SITE 

Du,11b1t UlilbllS p11ts1tn( ., well Sllft. ,t any. 01 ChlilCl non11: []--MSn111 

D1tsc11b11 wvll Slllt 1111tgula1iues (111.g .. down in pu. locli.eiJ bu1IIJ1ng, ,:tc.) .:i, ch.cl non1t: �-

SURVEY INfORMA TION 

Q411scr1be survey m,uk louuon: 

� edge ot h1gh1tst most ,,uing 0 8rasl Marker 0 8olh 

Oth1t1 (d.,sc11b1t) 

Is H.tmp ,11t�fly visibht 1 QYod 0 No . 
COMMENTS 

f"Jrw 
- l ,7. 4 � .B"l'OC.. E-T�e 

�TB - 1Ct � O'S( �TC::... \\ 
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0 Non411 
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D0E/RL-91-32 
Draft A 

RESOURCE PROTECTION GROUNDWATER WELL 

STRUCTURE FIELD INSPECTION REPORT 

Well Number C. Cf <=t-4j-19 

Inspector (print) TL fl-t/� I/ 

Signature -J' ,;( /� 

Date --=-Z.
:;;...

-_2.._I _-_�
__._

I_ 

WHL 10£NTIFICA TION 10 MARKINGS 

1, the well labeled? 

If yes. should the c.uing be 
relabeled? 

Does the well have a bran mark er' 

If yes. is the bran mark l!r stamped 
with well ID? 

9 Yes O No 

O Yes � No 

0 Yl!5 � No 

O Yes � No 

� ��� ¥,9! �, 

One, the c;ning need to be r,.tinterl/ 
repainted thus requiring relabeling? 

� �/41 �91 �;t' 1,4-� lrr'!gularotie, ___________________ _ 

WHL SITE IOENTIFICA TION 

' 
)noe, well have a barber r,c,le 1 If no, is one neederl? O Ye, O No 

O Yes O No Doe, well h.tve a:, irlentrlic:\tion 1ign 
r,oHed at entrance to :iccl!H route I 

Is well located in ,:,r Mounrl a 
r,.trt1cul:tr lac1lity' (e g. 2 1 /;./\.IO crib, 
B-Y Tank i:a,mi. B-f'nnd. etc.) 

1, well located in a radiation zone' 

� Yes O No 1 I no. 1s one needed' 

[)3 Yes O No If yl!,. ,dentily l;wlity /tJ {P of ;l_ 0 0 W 

O Yes � Nn If yes. rlescrobe zone tyr,e ___________ _ 

Irregular/Damage (descrihP) ----------------------------------------

IS the well capped 1 

Is the cao able to he locked? 

INSPECT WELL SURF/ICE PROTECTION MEASURES 
WELL CAPS 

g Yes O No 

� Yes O No. 

1, the cap locked' fJ Yes ll Nn 

Describe l!llisting prohlems with well cap, if any, r,r check nnne: 

CONCRETE PAO 

O None %"''•"'' 0 18 '" • 18 '" 0 l It round 

IEJ'None 

D Ye, O No 

lrrPqul:i11n:im:iq11 (d11scril-, .. ) ----------------------------------------

C2-129 



. 

� '! r , : '. I ! 
UUt/KL-�1-J, 

Draft A 
fuur puiu, nun. 3 111. 10, l I wmov•bh1 l 0 h, (8 No 

' 
II no. i.l1ucribe b•rmu pons: How meny po,ul Diemw1111 ot posts l 

1, 1hare • r wmov•bht pou l 0 Yd 0 No 

lrregul•IIO•m•ge (dttierib4rt) -

CASING INfORMA TION 
CASING OIAMHUS: OUTER {�URfAC£}, INNER, AND OTHER- RECORD IN INCH£ S 

ln&Jiute di•mttter of c•sing. O,uc11be 1yp411 of c•ung (tt.g. ,., bon 1t111tl, 1t<1mhtu Ultwl, PVC, 1ttc.) 

Outer c•ling: ODIIO: i._V� !: 2 ,� Type C � ,lz.-� .5.. c.c. I 

Inner c•1ing: OD/10: 

Other c•,ing: 00/10: 

Other c•ling: OD/10: 
Dt1"ibe concJition ol top edgtt of the h1gh1ut mon c•sing: 

□ J•gg111cJ Q U04r1Ylt0 

Oth1tr (cJem•blil 

Type 

Typ1t 

Type 

)8 F,11ly Litvwl 

. -

O Bltvwl1td 

-

Dumb• proceaive c•sing u•m•gw. 1f eny (e.g .. hole in c•sing, bent, i,I(.), °' ch.ck �on.: 0 Noni, 

H,/e, s:i:.cl.,·.,,,,, -,(:', .. :l· do• a: , 1 

D•n•ncw from: (ch1tck one) 

O Ground Surl•ca �C1tmentPed To top 1tdg11 of h1gheu mon c•Mng L. t:._o .,c.,.. 

SAMPLING f9UIPMfNT INSTALLATION 

0tS(ribe type of pump sySliem: 
O Hydron•r• (:!I Subm1trnbl11 O 81•<.l&Jwr O Noni, 

Deicnbe type of pump syilem support: 
O Hy&Jrou.r Pletll 0 W1tllS1ul l2fHtOuk 0 S1olCobl1t 

OeS(riba type of pump system: 
O 3/4 10. St•1nleu Stwwl l)f 1 112 1n. A8S 0 l 1n. PVC O l 1/2 1n. galvaniltd 

lrregularJOemage {i.lesc11bot) 

WELL SITE 

Descnbe uebri, pre,1tnl at well m11. ,t •ny. or c/lotck non1t: (;i!Nun1t 

-

Desc,ib• w•II ma 1rregula11u., (i,.g., down In p11, lociei.l building. 1:1c.) 01 c/li,ck none: ,123'Nona 

SURVEY INfORMA TION 

Descr1b11 survey m.,ir. locauon: _,;,�·,11-�, 

� Top edge ot h1ghen moH casing . $8rau Marker 0 80th 

,., ...,.- .... -f/1 
Otll�r {d,ucnb11) . ;,. • .1 ,_•I 

Is stamp clurly visiblel ,13 'fei Q No 

COMMENTS 

tn:w . 
� 3 .i. - �'t'. £-1'1.e� 

£Jr1J -.:2?0 . .so 

C2-130 
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CAMERA SURVEYS 





_, 

,- :O0E/Rt-91--n-

�-��-j:-FIELD ACTIVir·(REPORT
.::---1?soREHOLE TELEVISION SURVEY 

Scrffnedl?erf Interval 

___ _ _  -..,._ -----

Page _1_ of _L 
Report No. 

-0/ 
Construction 9epth 

Ground Surface Elev (ft) 

PURPOSE 
Determine condition and status of casing. screens and/or perforations as applicable. 

Telev1s1on System Used: Personnel 
/ • 1 1-----------=-...... --'-""::..------------------1 JJ I: GoS 70J / £ 1, 

CAMERA/CABLE DECONTAMINATED PRIOR TO USE: 
H O ,i't, ,,._,,,· S-" 41 

Date By D 1... M,a/ la1-y 1-J. �r 

INSTRUCTIONS: 
Measurements are to be recorded in feet and referenced to a common datum of ground surface. 
Entrre1 may be YES. NO. NA• Not applicable. NO• Not determined or OTHER. 
Explain entries of OTHER in COMMENTS Section. 

1. GROUND SURFACE DA TUM--Estabhsh ground surface dat 
set to zero. DATUM (ft below top of casing: ____ ....E...._....,<-,�.-....., .... ;....06-.a......,.:,.....,_..._...,......,z:..:=------------

2. VADOSE ZONE CASING-Examine vadose zone casing for evidence of dama 
.-. 

Casing parted/damaged _ __.,y�?J __ _ Comments _____________________________ _ 
Corros,onlscaleirust ____ ,<¥/_0 __ _ Comments ------------------------------

3. SUBMERGED CASING-Examine submerged casmg for evidence of damage. corrosion. scale or rust. 

Casing partedld�maged &t/-= Comments ------------------------------
Corrosion/scale/rust _______ _ Comments ------------------------------

4. PERl'ORA TIONS (If applicable)-Exam1ne perforations tor condition and interval. 

Depth fop /{/;I: 
Depth Bottom _______ Cuts/rd/ft _________________ _ 

Condition, (clean/corroded. slots open. slots obscured. etc.) ___________________________ _ 

5. SCREEN (if apphcable)-Examme screen for condition and interval. 

-Depth Top ----/-
._,

/.
,..

fi.-:
._= Depth Bottom ______ _ Type ____________________ _ 

Condition, (clean. corroded. slots open. slou obscured. etc.) ___________________________ _ 

6. TOP OF WA TER-Oeterm1ne depth of water and interface cond1t1on. 

Depth _b/ ti: Floating debris ______ _ Surface appearance ______________ _ 
Comments----------------------------------------------

7. WATER QUALITY-Record water quality observed during survey. 

Clear ,tYjl- Murky ______ Dislodged Scale ______ _ Suspended debris __________ _ 

Comments ----------------------------------------------
8. HOLE BOTTOM-Examine borehole bottom as observed during survey. 

Measured depth / 2., f:, Cl) Appear .. nce. (debris, silt. etc.) _{i_..,r ...... ,_i_s--o-◄ ... ,-d-.. b ...... bC ..... ,,.,,f--d .. ,, ... ,_�__, ... ,& ........ s==�----
Comment . Ci'« J b,.. -1,/.,4,s / · 

9. COMMENTS Tr /4a �� /�� �A (1:t: v, d:\t I S:�L.iL � 4/ M:;1"' 
:, I d., -� :;£-_ '}.J.,,. ��, «� 

Reviewed By _ _.M_.. ___ b_-.....,G.¥7-A......., ___ ✓>1_-t:_R _______ _ 
Title r� f__a_.JZ.r Date Q,2-d 'f-1 I 

Signature ___ M.__..___.(i ....... _.,.�:;;..� __ ◄_,_Q_� _______ _ 

Oistnbut1on: White -Group File Custodian Yellow-Group File1 Pink - Project Coordin11tor Gold•nrod - Team Leader 
C3-l 

BC-6000-419 (0319 
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_1 __ ··- ___ --i---------------------=-.;;;--= ......... ----;...;a;a=·-�..D.r.�a!:!:f±;t adA=======-==.:===:::,==:::::.:=========:::;:.:=-

FIELD ACTIVITY REPORT -

BOREHOLE TELEVISION SURVEY Page _1_ of 

Set At: Screened/Perl Interval 
N/f-

Construction Depth 
, 

.ll 
Date: 

PURPOSE Start Time End Time 
Oeterm,ne cond1t1on and status of casing. screens and/or perforations as applicable. 

Television System Used: Personnel ..L 1_ 
.,_ _______ .....,._..;._...:;;_ ..... ,.__ ______________ --I D Jz '5o.sTPtJ i � � 

CAMERA/CABlE DECONTAMINATED PRIOR TO USE: 
/1' 0 Ja .. ,,. -v 

Date j,. "7 f:-9,/ By ,t- 51, .... .,, It-Pl 

INSTRUCTIONS: 
Measurements are to be recorded in feet and referenced to a common datum of ground surface. 
Entries may be YES. NO. NA• Not applicable. NO• Not dttermtned or OTHER. 
Explain entries of OTHER in COMMENTS Section 

1. GROUND SURFACE DATUM-Establish ground surface datum in feet belo 
set to zero. DA TUM (ft below top of casing: -----....J-L...J:..L

......,
;c..,�::J<Z-1,,..:.,��AJ."'----------------

2. 1/ADOSE ZONE CASING-Examine vadose zone casing for evidence of damage. corrosion. scale or rust. 

d·sing parted/damaged &0 Comments _________ ' ___________________ _ 
Corros1on1scale/rust 1',J➔ Comments ar .. dQ" I :/..,_ a/4�1a-. f-4-d 6:, 1/4;,,,¢ 

r J / / 
3. SUBMERGED CASING-Exa ine submerged casing for evidence of damage. corrosion. scale or rust. 

Casing parted/damaged 6 !Kl Comments ___________________________ _ 
Corrosion/scale/rust ______ _ Comments ___________________________ _ 

4. PERFORATIONS (If applicable)-Exam1ne perforations for condition and interval. 

Depth Top ,y £ Depth Bottom _______ Cuts/rd/ft _________________ _ 
Condition. (clean/Corroded. slots open. slots obscured. etc.) _________________________ _ 

S. SCREEN (if apphcable)-Exam1ne screen for condition and interval. 

Depth Top al Depth Bottom------- Type ___________________ _ 
Condition. (clean. corroded, slots open, slots obscured, etc.) __________________________ _ 

6. TOP OF WA TER--Determine depth of water and interface cond1t1on. 

Depth ___ ...,./4......,f}...._ __ Floating debris ______ _ Surface appearance _· _____________ _ 
Comments --------------------------------------------

7. WATER QUALITY-Record water quality observed during survey. 

Clear Cf /j: Murky _____ Dislodged Scale _____ _ Suspended debris _________ _ 

Comments --------------------------------------------
8. HOLE BOTTOM--Examine borehole bottom as observed during survey. 

Measur ::.i depth 6( tJ Appearance. (debris. silt. etc.) _______________________ _ 
Comment 1y,Jd btl J.,-4.,aus:r ,;, -/,:, o,5..i�, f /61 W:t // "Th-,, a{,�,/;5 a-I /ff

✓ � � � , L � 
9. COMMENTS ::t:4 ce c,,,,, w « > a 6 • � .J-j. I- b« J J. J-n< ,._ .?,,, ft....,d :£...., Hz ::f ,.,,,. Is 1 d--, ca f � I tS- V I • p 

� t:= i' ;:':;::;:;:a, s:: :••:,.:; :11:,. <1 ;:�t t • 75,1: 1:-1,i ;;:! �:2 
I I 

Report By ,p R?<s �rt if k 

M• '.J't� Signature 

1 
� 

Reviewed By A , l . ,<,cf{,9: T � 

r;11. f,J�:1-
Signature = Lf  

Oistr1but1on: Wh,te -Group File Custodian Yellow -Group Fil4!j Pink - Project Coordinator Goldenrod - Team Leader 
C3-2 

Date ;2-/ 9: -1 

BC-600/l 419(03/90) 
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Draft A 

FIELD ACTIVITY REPORT -

BOREHOLE TELEVISION SURVEY Page _!_ of _}_ 

Casing Size: 

lo 1, 

Type: 

Location 

Set At: 

Report No. 
I 

Screened/Perl Interval Construction Depth 
I ;.., • 

Last Recorded Depth to Water: Top of Casing Elev (f-t) Ground Surface Elev (f-t) 
, ?  

PURPOSE Start Time End Time 
Determine cond1t1on and status of casing. screens and/or perforations as apphcable. 

-Tetev1S1on System Used: ,CS / Personnel 
_1 • j 1---------------'-�a:L::r-;;..._ ______________ ---1 D £i 6,-oJ 7'd GI I & 

CAMERA/CABLE DECONTAMINATED P1UORTO USE: 
Ji O 'J�IS--V 

Date J.. -'.c-'J/ Sy .t S 1;-., Jn::,r 

INSTRUCTIONS: 
Measurements are to be recorded in feet and referenced to a common datum of ground surface. 
Entries may be YES. NO. NA• Not applicable. NO• Not determined or OTHER. 
Explain entries of OTHER in COMMENTS Section. 

1. GROUND SURFACE DATUM--Estabhsh ground surface datu in feet belo�top of casing. 
set to zero. DATUM (ft below top of casing: ------'-1-..4-.;;�.:::· :..ci:·u.1t.-'-'�11%::1'4-.;z:::..--------------

2. VAOOSE ZONE CASING-Examine vadose zone casing for evidence of damage. corrosion. scale or rust. 
tasing parted/damaged N a Comments -------..,....--------------------
Corros1onIscalelrust 'f-< � Comments C-<-,, Jct/ �<M Lei.{..,..,, t/.-< � A 1-/4« l 'k7 l/taS ;"•f� 

3. SUBMERGED CASING--Exam1ne submerged casing for evidence of damage. corrosion. scale or rust. 
Casing parted/damaged N,( Comments ___________________________ _ 
Corros1on1scate1rust ,N .f: Comments ___________________________ _ 

4. PERFORATIONS (If applicable)-Exam1ne perforations for condition and interval. 

Depth Top /',L (f- Depth Bottom _______ Cuts/rd/ft __________________ _ 
Condition. (clean/corroded. slots open. slots obscured. etc.) __________________________ _ 

5. SCREEN (1f apphcable)--Exam1ne screen for condition and interval. 
Depth Top ;\ l f Depth Bottom ______ _ Type ___________________ _ 
Condition. (clean. corroded. slots open. slots obscured. etc.) __________________________ _ 

6. TOP OF WA TER-Determ1ne depth of w1ter and interface cond1t1on. 
Depth ---�--d:---- Floating debris ______ _ Surface appearance ______________ _ 
Comments --------------------------------------------

7. WATER QUALITY-Record water quality observed during survey. 
· Clear ./y ¢ Murky _____ Dislodged Scale _____ _ Suspended debris _________ _ 

Comments --------------------------------------------
8. HOLE BOTTOM--Examine borehole bottom as observed durrng survey. 

Measured depth 1 /'fr, 't£ Appearance.(debrrs.s1lt.etc.) 7/2�,,� /4,. j._,j /;j...,. wkt:<1<,12-rPc�L /4 
Comment b-<- ,:r,s -6 a:,. d- a�� t: 4 qt.... � 6.:.J'/4,: 

9. coMMENTs7/,: ';;'4;;:; j;,;' c,,;::;; :;,-r. dl:sl a/_ci Tl cl;./,.,,1/ 

It:: �a,'.:!= 
1

,) ;:;• • 4 ��-z ,:::z1: , � ��-✓ "':; ::;-,"";;;f:
<

_ 

. Report By D E �.:S ,i ,,,ht £ 

Title 7e� 
Signature z!:S 

Reviewed By tf. [ , ,Scf/ l"f, Z 

Tit�� 0, .. 2-11·-9 
Signatu; � 

Distribution: White - Group File Custoc:h,n Yellow- Group File, Pink - Project Coordinator Goldenrod --Team Leader BC-6000-419 (03 
CJ"-3 
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UUt/KL-91-32 

FIELD ACTIVITY REPORT -

BOREHOLE TELEVISION SURVEY Page _1_ of -/-

Location 

Casing Size: Type: 

I,, ,, 
Set At: ScrHned/Perl Interval 

/ 
Construction Depth 

,5-0,, 
Ground Surface Elev (ft) 

PURPOSE Start Time 
Determine condition and status of casing, screens and/or perforations as apphcable. 

Telev,s1on System used: Pe1"1onnel L _ L 1--------__.---'--.::::;....i""'---------------� 0 E�/DCJ 'c.r; 
CAMERA/CABLE DECONTAMINATED PRIOR TO USE: 

Date J.-�;/ By ,Ho Jr/.nzi� 
INSTRUCTIONS; 

HO.:;;,,..,,� 

Ir 5 �! 1-f-PT 

Measurements are to be recorded in feet and referenced to a common datum of ground surf.ice. 
Entries may be YES. NO. NA• Not applicable, NO• Not determined or OTHER. 
Explain entries of OTHER in-COMMENTS Section. 

End Time 

1. GROUND SURFACE DATUM--Estabhsh ground surface datum in feet bel unter. (or display equivalent) is 
set to zero. DA TUM (ft below top of casing: _____ .,.,_'"=:r---.rl'-"..,.._-,..;>,:-<acx; .... :-4_..c,,-,..,,.........,.40"------------

2. VAOOSE ZONE CASING--Exam1ne vadose zone casing for evidence of damage. corrosion. scale or rust. 

Casing parted/damaged NQ Comme nts --------------,-----------------
Corros1on/scale/rust Sc;M::< Comments !'.9,:>$fy<:- ; � i.., &1c! r.:,a / $/4.D:< - 7 �/ , 

3. SUBMERGED CASING-Exam1
4

�erged casing for evidence ot damage. corrosion. scale or rust. 

Casing parted/damaged 
� At/ C

C

o

o

m

m

m

m

e

e

n

n

t
t s
s 

Corrosion/scale/rust ...dii2.. rJ,f ------------------------------
4. PERFORATIONS (If ap9'.i.$��}fl-Eumine perforations for condition and interval. 

Depth Top .j,,.ft,z &/-oepth Bottom _______ Cuts/rd/ft __________________ _ 
Condition. (clean/corroded. slots open, slots obscured. etc.) __________________________ _ 

S. SCREEN (11 apph
'J/

I �-Exam me screen for condition and interval. 

Depth Top . Depth Bottom _______ _ Type ____________________ _ 
Condition. (clean. corroded. slots open. slots obscured. etc.) ___________________________ _ 

6. TOP OF WA TER-Determme depth of water and interface condItIon. 

Depth #/ Floating debris ______ _ Surface appearance _______________ _ 
Comments----------------------------------------------

7. WATER QUALITY-Record water quality observed during survey. 

Clear J:;Jt: Murky ______ Dislodged Scale ______ _ Suspended debris __________ _ 

Comments ----------------------------------------------
8. HOLE BOTTOM-Examine borehole bottom as observed during survey. 

Measured depth /W l 2= Appearance. (debris, silt. etc.) 7j.Jt:C , ,. , s e« 1,ai I J <ZftY da \ a:;« t/ ' 
Comment "M4cu< I .-,/ 12 h:s /4 « <1., t-J.., ha l;z{,,.,, 

·· 5-1·:7�;>; "'::t' ;::;'. ��=;.;p.::, 171;.:··::zi 

ReportBy _,,,f)
...,_ ... G_�p,,;,...<.:"-l"t ... $.:,:.,..:��r..i✓�t(lr-,1/c.,,_,__ ____ _ 

Title-,�
:7'l;

,-.,....+;;;
�

�
-
--

Signature -�--/_
_,.
'b-

,,_, 
... �.._.,.......__,,�.._.---=-----...aa---

Oistr1but1on: White - Group File Custodian Yellow- Group Files Pink - Project Coordina tor Gold.,,rod - Team Leader 

C3-4 

Date:Z.�12-?: 

BC-6000- 419 (03/90) 
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APPENDIX C4 

LITHOLOGIC AND WELL CONSTRUCTION DIAGRAMS 
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Draft� 

EXPLANATION 

DOMINANT GRAIN-SIZE SCALE 

C/Z = 
s = 
p = 
C/8 = 
B = 

Clay and Silt 
Sand 
Pebble Gravel 
Cobble + Boulder Gravel 
Basalt 

ADDITIONAL LITHOLOGIC SYMBOLS 

� 
- Clayey \oo

o
l Bouldery 

� Silty Basalt 

Sandy � + Ashy 

� � 
Carbonate-rich 

Gravely (Caliche) 0 

� Cobbly 

C4-l 
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n 

� 
I 

w 

Elev. 
(above 
msl) 

658.6 
650 

600 

550 

500 

450 

400 

350 

300 

250 

Depth 

ft 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 

300 

320 

340 

360 

380 

400 

420 

Lithologic 
Diagram 

-o- - -•- - - -• 
•-o- ., - 'l.o- q_ -

I I I I 
C/Z S P C/8 

DRILLER'S LOG 

) 
. 
' 

WELL 299-W15-6 

COMMENTS 

HANFORD fm 

?--------? 

. PLIO-PLEISTOCENE 
RINGOLD fm 

) ) 

1/28/91 
189.50' 

TOC 661.50 

TD 5/24/59,410.00' U:::====U 

11 

Depth 

Ft 
0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 

300 

320 

340 

360 

380 

400 

420 

.. 

c:, l'T1 
-s, 
Ill ;::o 

-tir-
("'+ I 

)> ..... 

N 



n 

.,.. 
I 

.,.. 

Elev. 
(above 

msl) 
665.69 

650 

600 

550 

500 

450 

L-
----------

Depth 
ft 
0 

20 

40 

60 

80 

100 

120 

Lithologic 
Diagram 

140 ° • • : • 
Q 

O 
O 

Q 

160 

180 

200 

220 

0 
0 0 

0 0 
0 

0 

0 

0 0 

I I I I 
C/Z S P C/B 

DRILLER'S LOG 

. ' 

WELL 299-W15-8 

Comments 

HANFORD fm 

?--?--? 
? EARLY"PALOUSE"? 

_____ -PLIO-PLEISTOCENE 

RINGOLD fm 

) 

8"casing 
6"casing 
4"casing 

TOC 667.79 

1 /29/91 
196.90' 

MD 1 /29/91,203. 701--t.L--_ _.lJ 

TD 10/23/66,205.00' 

.. 

Depth 
Ft 
0 

20 

40 

60 

80 

100 

120 

140 

160 OITI 
-s .......... 
tlJ :::0 

180 .....,, 
c-+ I 

200 )> ..... 

220 N 



Elev. 
Depth Lithologic (above 

msl) ft Diagram 
660.5 0 

650 
20 

40 

600 60 

80 

100 
550 

120 

140 

500 160 

180 � 
I 

U1 

200 I I I I 
C/Z s p C/8 

DRILLER'S LOG 

. � ' 
,t 

WELL 299-W15-9 

Comments 

HANFORD fm ? 

· EARLY"PALOUSE"? 

PLIO-PLEISTOCENE ? 

RINGOLD fm ? 

TOC 662.30 
,---, 

12"casing 

1 /25/91 
190.40

1 

MD 1/25/91,190.80' 
TD 1 /26/59, 194.00' 

.. 

Depth 
Ft 
0 

20 

40 

60 

80 

100 

120 

140 
C) 
0 160 OITI 

-s ......... 
Ill :::0 

180 -t,r-
C"? I 

'° 

200 );,,o--
I 

w 
N 



.. 

WELL 299-W15-82 

Elev. 
Depth Depth (above Lithologic TOC 660.09 

msl) ft Diagram Comments Ft 

659.57 0 0 
650 BACKFILL 

20 20 
HANFORD fm 

40 8"riser 40 

600 
pipe 

60 60 

80 80 

100 ?--?--? MD 1 /25/91,99. 1 o· 100 

I I I I TD 10/4/54, 101.00' 
C/Z s p C/8 

DRILLER'S LOG 
CJ fT1 

n 
"'1 .......... 

� g,, :::0 

I WELL 299-W15-84 -ti,--

Ol 
� I 

Elev. )> ..... 

(above Depth Lithologic TOC 669.82 Depth I 

msl) ft Diagram Comments Ft N 

668.35 0 0 
660 

20 20 

40 HANFORD fm 
8"riser 

40 

650 60 pipe 60 

80 80 

100 
1/25/91,106.30' 

100 
600 ?--?--? MD 

TD 10/ 10/54, 110.00' 
I I I 

C/Z s p C/8 

DRILLER'S LOG 



. ) 7 
.. 

WELL 299-W15-85 

Elev. Depth Depth (above Lithologic TOC 664.11 
msl) ft Diagram Comments Ft 

66t.67 0 0 
60 BACKFILL 

20 20 

40 HANFORD fm 8"riser 
40 

550 
60 pipe 60 

80 ?--?--? 80 

500 100 ::-.t�_{? ? EARLY"PALOUSE"? MD 1/25/91,103. 70' 100 

I I I 
TD 10/12/54, 106.00' 
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114-55 
H4-56 
H4-56 
H4-55 

OBJECTIVE OF LOGGING ACTIVITY 

The objective of geophysical logging with the high resolution passive 
spectral gamma ray detector in borehole number 299-Wl8-171 was to identify 
depth intervals with potential plutonium contamination. This will allow 
the contaminated intervals to be excluded from perforating activities in 
which carbon tetrachloride vapors will be extracted. 

HISTORICAL DATA 

Two sources of borehole-specific historical data were identified prior to 
initiating logging activities. Representative samples of both sources a1·e 
included in this report for completeness and comparison. The gross 
gamma-ray geophysical borehole logs for the four prospective boreholes to 
be perforated were examined pribr to ·selecting the well which would 
primarily be used for vapor extraction. The gross-gamma logs for the 
boreholes are reproduced in Figures l through 4. The borehole numbers are: 

299-W18-87 
299-Wl8-150 
299-Wl8-164 
299-Wl8-171. 

Results of laboratory analysis from several drill cutting samples were 
reported in document RHO-ST-17, "Distribution of Plutonium and Americium 
beneath the 216-Z-lA Crib, Status Report," February 1979. The sample 
analysis data for plutonium and americium from drill cuttings for three of 
the four selected boreholes are reproduced in Figures 5 through 7. The 
borehole not included is 299-W18-87, which existed prior to the publication 
of the study. 
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CONFIGURATION OF LOGGING INSTRUMENTATION 

81232-91-021 

The spectral borehole logging equipment is undergoing development that will 
continue for several more months. This report is an interim action to 
document field data acquisition activities and summarize findings. Final 
quantification of radionuclide concentrations can be reported at a later 
date after more studies of the equipment and analysis techniques are 
complete. 

The Radionuclide Logging System (RLS) high purity germanium logging system 
was first calibrated in November 1990 at the DOE calibration center in 
Grand Junction, Colorado. The equipment appeared stable prior to the 
calibration trip. However, its operation during the calibration studies 
was compromised by elevated noise from electrical ground loops between 
three system components. The ground loops appeared after repeated 
vibrations due to highway travel. The equipment was repaired upon return 
from the calibration trip. Measurement during repairs indicated that the 
calibration, although compromised, could still be considered valid. Since 
December 20, 1990 the equipment has been very stable. The equipment 
performance and stability will be reported in an internal memorandum when 
scheduling permits. 

Configuration of the equipment hardware, computer software, and 
interpretation technique is subject to change as additional calibrations, 
geophysical studies, and other types of borehole measurements are completed 
and implemented. The current equipment configuration, although not mature, 
is adequate to satisfy the stated objective of this logging activity. The 
equipment configuration at the time of this logging activity is identified 
as VERSION A.O. The equipment configuration used for this borehole logging 
activity is identical to the configuration used for the November 1990 
calibration trip to DOE Grand Junction, Colorado. The equipment 
configuration will be reported in an internal memorandum, when scheduling 
permits. 

ACQUISITION STANDARDS 

In situ borehole measurements were acquired in accordance with procedure 
WHC-CM-7-7 Environmental Investigation and Site Characterization Manual, 
Section EII 11.1 Geophysical Logging, Appendix B: Spectral Gamma-ray 
Logging, Rev 1, March 5, 1991. Relevant supportive details about the field 
activities are included in this report for historical purposes and to 
confirm the quality of recorded data. 
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A portable field reference source serves to check equipment efficiency, 
repeatability, resolution, and voltage gain of signal pulses. The logging 
procedure indicates that a field reference source must be used and how the 
measurement must be taken. The source is not specifically identified in 
the procedure, but is described as Follows. 

Field reference source identification: 79B40 
Radionuclides in source: Ba-133, Cs-137, Co-60, Ra-226, Th-232 
Photo-peaks used for two-point energy calibration in Maestro II: 

661.6 keV of Cs-137 and 1332.5 keV of Co-60 

The field reference source spectrum is recorded with the tool suspended 
above the ground with the truck stationary. Immediately following this 
measurement a second measurement must also be recorded with the source 
removed, this permits the ambient, or background, gamma-ray signature 
present from local sources to be quantified. The background response is 
subtracted from the previous measurement of combined field reference source 
and background. The difference yields the net contribution from the 
reference source. The tool responses to the field reference before and 
after the borehole logging are compared to the tool responses that were 
observed when the equipment was calibrated. 

The field reference source becomes the connecting link which permits the 
calibration coefficients to be applied for computing the radionuclide 
concentrations. Nuclide concentrations in the subsurface can be computed 
for gamma energies within the November 1990 DOE Grand Junction, Colorado 
calibration limits of 350 keV to 2615 keV. The energy range for which the 
calibration measurements and calibrated detector efficiency are valid 
cannot be extended below 350 keV until additional studies are completed. 
The lower gamma-ray energy limit of 350 keV is imposed by at least three 
nonlinear and nontrivial phenomena. 

1. The calibration for man-made gamma-ray emitters depends on the 
determination of an efficiency function which relates a measured count 
rate in a gamma-ray peak to the corresponding gamma-ray intensity in 
the surrounding medium. Using calibration data for three gamma rays 
from the uranium decay chain, three gamma rays from the thorium decay 
chain, and the potassium-40 gamma ray, seven values for the efficiency 
function have been determined over a gamma-ray energy range from 351 
keV to 2615 keV. For gamma-ray energies of about 350 keV and higher, 
increases in gamma-ray energy are accompanied by a log-linear decrease 
in the efficiency function because the detector efficiency is 
dominated by Compton scattering. Because the efficiency function is 
well behaved above 350 keV, calibration factors for man-made 
radionuclides can be found by interpolation. However, as the gamma
ray energy 
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decreases below about 350 keV, the role of photoelectric absorption in 
the detector efficiency becomes more and more pronounced. The 
November 1990 calibration measurements were not designed to map the 
complex changes in detector efficiency that occur below 350 keV. 

2. Gamma-ray attenuation from borehole materials, such as casing, changes 
rapidly with gamma-ray energy at energies below 350 keV. 

3. The presence of high-atomic-number atoms, such as americium-241 (Z = 

95), in the formation selectively reduces the low-energy gamma-ray 
fluxes. If the high-Z elements exist in low concentrations, the 
nonlinear flux reduction is confined to energies below about 300 keV, 
but the nonlinear region approaches 1000 keV as the concentrations of 
high-Z elements increase toward levels that, although high, can still 
occur naturally. Some features of this so-called "Z-effect" were 
characterized by work for the DOE's National Uranium Resource 
Evaluation project. 

Computer interface with a depth encoder is required to control the detector 
position within the borehole. A problem has been identified in the depth 
measuring system and a solution is being investigated. The problem is that 
the logging cable diameter is not constant and infrequently exceeds the 
groove diameter machined into the depth encoding sheave wheel. This causes 
the cable to ride above the engineered position on the sheave wheel and 
permits the radius to the wheel center to increase. 

During the logging runs, the encoder conversion factor was 793.0 pulses per 
foot. 

SPECIFICATIONS 

Data acquisition required three days of logging. Many daily log 
specifications were common to the entire logging period while others were 
unique for each day. The specifications common to all three acquisition 
sessions are given below. 

Detector 
EG&G Ortec HPGe Pop-Top, 18% 

Logging mode 
move-stop-acquire 

Depth increment between measurements 
0.5 feet 

Depth reference 
ground level = 0.0 feet 

Count time per depth increment 
180- sec (live time) 
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Tool movement 
detector moving down hole, except last day when changed due to 
time restrictions 

File control 
spectra for each depth increment recorded under computer control, 
spectral files transferred to non-erasable optical disk (WORM) 
upon completion of daily logging activities 

File format 
EG&G Ortec PHA integer data files (.CHN) recorded in IBM-PC DOS 
compatible format, filename prefixes limited to 8 characters with 
last 3 positions reserved for sequence number 

Spectra format 
gamma-ray energy spectra subdivided into 4000 MCA channels, 
gamma-ray spectra recorded over energy range of about 50 to 2850 
keV 

Logging specifications unique to each day of field acquisition are given 
below. Possibly some entries may not be immediately obvious; their 
explanations follow. 

• 

• 

The filename prefix is the first four characters for all saved spectra 
files. The fifth character indicates which detector, either number 1 
for HPGe or number 2 for Nal was used . 

The file sequence number and data acquisition point represent a 
one-to-one correlation. Only the start and stop depth and file 
sequence number are presented below. 

■ The difference between encoder depth and tool position is measured 
when the tool is returned to the zero depth, generally at the end of 
the daily logging activities. 

Fi 1 e 
Date Depth Feet seq. no. 

6FE891 Filename prefix = A022 
Start 0.0 000 
Stop 2.5 005 

attempt to activate printer, skipped 2 
numbers 

Start 3.0 008 
Stop 47.0 096 

depth error 
tool O. 9 in. high at return to ref. depth 
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7FEB91 

13FEB91 

Start 
Stop 

Start 
Stop 

Start 
Stop 

DATA ANALYSIS 

45.0 001 
92.5 096 

90.0 000 
99.0 018 

124.0 019 
115.5 036 

DOE/RL-91-32 
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filename prefix 

depth error 
tool 3.5 in. low 

filename prefix 

time constraints 

depth error 

81232-91-021 

= A023 

at return to ref. depth 

= E334 

prevented continuous log 

tool 14. in. high at return to ref. depth 

Data analysis algorithms for high-resolution gamma-ray spectra are not 
complete at the time of this report. The borehole data have been preserved 
and can be reevaluated when the algorithms are implemented. At this time 
the analysis will be limited to reporting the potassium concentrations with 
two-sigma uncertainty (95% confidence interval) and the total gamma profile 
with two-sigma uncertainty. The tabular and plotted results are presented 
in table 1 and Figure 8 below, respectively. 

The only depth interval where man-made gamma-ray emitters were encountered 
was from 83.0 to 84.0 feet. The man-made elements were americium and 
plutonium. The spectral plots for these three depth intervals and the 
adjacent interval containing only natural radionuclides are presented in 
Figures 9 through 13. An expanded spectral plot of the 84.0-foot depth is 
shown in Figure 14. Note that the vertical scale of this plot is linear 
instead of logarithmic to demonstrate the net counting activity in the 
individual peaks. 

Analyses of the spectral gamma-ray log data accounted for the following 
borehole parameters: 

Hole diameter 
Casing thickness 
Water depth 
Grout 
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8-inch ID 
0.31 inch 
not applicable, hole air filled 
assumed no grout between casing 
and formation 
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The potassium concentrations and concentration uncertainties were 
calculated by the following steps. 

1. In each spectrum the peak corresponding to the 1460.75-keV gamma ray 
was identified. For each peak, the number of gamma-ray counts and the 
counting uncertainty was calculated. These calculations were 
performed by the EG&G Ortec MAESTRO II spectrum analysis program. 

Explanation of the term "peak" may be warranted. When a gamma ray 
enters the germanium crystal, the detector system generates a voltage 
pulse with amplitude proportional to the energy absorbed by the 
crystal. A count is then tallied in one of 4000 channels in a 
multichannel analyzer (MCA); the number of the channel that receives 
the count is proportional to the amplitude of the voltage pulse. 
Since the amplitude of the voltage puls� is proportional to the 
absorbed gamma-ray energy, the MCA channel number is also proportional 
to the absorbed energy. 

After many pulses are processed, a graph of counts in a channel versus 
channel number is a histogram as depicted in Figure 9. (The 
horizontal axis in Figure 9 has been converted from channel number to 
energy.) At energies near 1460 keV there is a group of channels that 
all contain numbers of counts that are significantly higher than 
background. This feature is a peak. It is, in fact, a measure of the 
number of 1460.75-keV gamma rays from potassium-40 that deposited 
their energies in the germanium crystal. 

MAESTRO II calculates the net count in a peak by adding the counts in 
all the MCA channels that span the peak, then subtracting the 
background. Background is determined from an average of the counts in 
several MCA channels that lie on either side of the group of channels 
that contains the peak. 

2. The number of counts in each peak was divided by the counting time 
(system live time) in seconds. This yielded a count rate, or peak 
area, for each peak. The counting uncertainty for each peak was also 
divided by the counting time, producing a count rate uncertainty. 
MAESTRO II performed these calculations. 

3. Each count rate and count rate uncertainty was multiplied by 1.61. 
This corrected the count rates and count rate uncertainties for 
attenuation by the 0.31-inch steel casing. 
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4. The potassium concentration and concentration uncertainty, both in 
picocuries per gram (pCi/g), were found using the following 
relationships: 

• K = A*P + B, 

where K is the concentration of K-40 in pCi/g, 
p is the casing-corrected net count rate of the 1460.75-keV 
gamma-ray peak, 
A= 11.03 ± 0.46, and 
B = -2.38 ± 1 . 24; 

• UncK = SQRT (0.215*P**2 + 121.66l*UncP**2 + 1. 538), 

where UncK is the uncertainty in K, and 
UncP is the uncertainty in P. 

CONCLUSIONS 

High resolution spectral gamma-ray borehole logging of well 299-Wl8-171 was 
conducted on three days in February 1991. The data acquisition time was 
180 seconds for each 0.5 foot increment. The logging depth interval was 
0.0 to 124.0 feet. The depth interval of 83.0 to 84.0 is the only location 
where man-made radionuclides were encountered. The man-made radionucl ides 
were americium and plutonium. This information was verbally transmitted to 
the Technical Leader for the purpose of excluding the contaminated zone 
from well perforation activities. The concentrations of potassium-40, a 
natural radionuclide, were calculated and are presented in tabular and 
graphic form in this report. The concentrations of the other natural 
radionuclides, uranium and thorium, are not presented. 

Equipment development is in progress and the additional capabilities will 
be forthcoming. 
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Figure 1. Gross Gamma Ray borehole log for 299-Wl8-87 
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Coane-line sand. silt, souse 

gra .. .i 

Coarw sand. CCI J oaor 

Coarse sana 

Verv c�rse sand. soarse 

gravet 

Very coarse sand. soarse 

gra•el 

Very coarse-line sane: 

Med1um-11ne sana. some silt. 

CCI J odor 

Medium sand. some sill 

Medium sana. some gravel. 

some coooies 

Med1um-11ne sana. some sill 

!Jlea1um-l1ne sana. some 

gravel. some coooies 
i=ine-•ery 1,ne sand. sill. CC! J 

odor 

Med1um-l1ne sana 

Med1um-l1ne sana 

i=ine••ery line sana. some silt. 

CCI J odor 

,1,1ed1um-llne sana 

Mea,um-1,ne sana. some sill 

Medium-line sand 

Very silty line sand 

Silty !ine sand 

Slignlly s1ily medium-line sand 

Medium-line sand: :>lacx 

Medium-line sand 

;> ea gr;>vet. san a 

Sand. gravel. small coootes. 

. CCI J odor 

Coarse sand. z·· gravel 

i. .. , 
I C7 el 

i " ! 
I • I ., 
I • ' 

t ,_•I 
I • • • 

J". -.: .: I--
I: :.: 
!:,, > I 1''- · ll 
: .. ,.,_, 

I > 

' °'"-• 
\ 0 o ?I 
1~ 
I i 
I· -1 

I I 

j~ ! 
I I 
! -1 
i-
j __ ,--..;:-' 

4 ,a ; 

• Q i 
<>1 

0 � t 
o • a I 
• •I 
Q •• , . -. -� 
- G. I 

: o �r 

CJ) 

C: 
'J.J 
>-
I.U 
:E 

--
>-
Cl. 
I.U 
C 

239.240 

nCi/g 

1 a ·2 10 0 

l 
9 
r. 

� 

10� 

b-� 

20 

JO 

/ 
I 

I 
I 

I 
I 

' 

I 

I 

I 

I 

CS-13 

Pu 

10 2 

FIELD 
SURVEY 

RESULTS• 

I 

I 

CJ) 

w 
>
w 
:E 

w 
::: 

241 
).m 

nC:/g 

1 a -2 1 a 0 

0 

10 

/ 

y 
I 

20 

30 

--- ---

1 a 2 

Coar 
Figure 6. Laboratory analysis of drill cuttings from borehole 299-Wl8-164 

?ro1 

bas• 



.. 

WELL 299-W18-171 D0E/RL-91-32 
Ora.ft A 

ELEVATION (METERS ABOVE MSL): 206.5 

DAILL LOG 
LITHOLOGIC 

LOG 

2:39.240 Pu 

nCi/g 

10 ° 10 2 

FIELD 
SURVEY 

RESULTS" 10 •2 

0 

241 Am 

nCi/g 

10° 102 

Very coarse sand. �ooles 

Wed1um•••ry coaru �nd. 

peooles 

Medium-coarse sand 

Medium sand 

Very coarse sand. ;,eooles. 

coo Oles 
Coarse••ery coarse sand. 

peOOles. COOOleS 

Fine-•ery coarse sand. gra•el 

Medium-coarse sand. some 
0eoo1es. some -:oooies 

!.4e<31um sana 
Fine••ery coarse sand. gra•el 
Medium sana 
'lery line-line sand 

Fine--me-01um sand 

,'.4ed1um-coarse sand 

Medium sand 

Very line-line sand 

Silly very line sand 

Fine-medium sand 

Fine-•coarse- sana 

1/ery l1ne-med1um sana 

;:ine-medium sand 

Silty very line-mea1um sand 

Medium sand 
Medium-coarse sand 

Very line-coarse sand 

.=ine-coarse sand. silt stringers. 

lew peootes. lew coooles 

.=ine• very coarse sand.peOOles 

Very line••ery coarse sand. 

peOOles. coOOles 

Medium-very coarse sand. 
peOOhts. caootn 

Coarse-•0tty coarse sand. so•·• 

peOOles 

Mea1um•••rv coarse sand. 

• 
Q 

a· o 
0-

" - 0 
•, ., 

o a 
. 0 
o·. c 

i'o�·oj 
,_,.. __ "':..'------.---------------------1------------- Pro1e< 

O
J 

:,t bas�, 

t�.;j 
i:2 ...,::i1 
c -:' <Jj 

~ 

--

' 

_i 
I 
I 

---i 
I 

-
-:--
c•• •-a 

·a c� t7 

� ,... .. ,.Q 
C" • 

.>I 
:: .::,.· 
- ,. . 
· oC 
O· • .;, 

�o 
".,., 

5::]·· CO , 

0 (" 
. • c- I 

(J) 

c:: 
w 
:
w 
:E 

:
a.. 
w 
a 

10 

20 

JO 

I 

CS-14 

:
a. 
w 
a 

10 

20 

JO 

Figure 7. Laboratory analysis of drill cuttings from borehole 299-Wl8-171 



• 

-

: ,, 

------·-

DOE/RL-91-32 
Draft A 

Table 1. Potassium concentration and gross gamma activity 
Well 

Depth Gross Uncer 
feet cps 2-sigma 
0.0 56.2 1. 12 
0.5 69.2 1. 24 
1.0 75.3 1. 29 
1.5 78.6 1.32 
2.0 78.2 1.32 
2.5 76.5 1. 30 
3.0 73.4 1. 28 
3.5 73.9 1. 28 
4.0 71.1 1. 26 
4.5 68.9 1. 24 
5.0 65.4 I. 21 
5.5 60.9 1.16 
6.0 60.6 1.16 
6.5 64.6 I. 20 
7.0 65.0 1. 20 
7.5 65.9 I. 21 
8.0 65.8 1. 21 
8.5 65.1 I. 20 
9.0 65.3 1. 20 
9.5 64.0 1.19 

10.0 64.6 1. 20 
10.5 62.7 1. 18 
11. 0 63.4 1. 19 
11.5 65.1 I. 20 
12.0 63.1 1.18 
12.5 63.3 1.19 
13.0 63.5 1.19 
13.5 63.6 1.19 
14.0 62.l 1.17 
14.5 60.9 1.16 
15.0 60.5 1. 16 
15. 5 59.5 1. 15 
16.0 59.7 1. 15 
16.5 61. 9 1.17 
17.0 65.9 I. 21 
17. 5 67.5 1. 22 
18.0 68.9 1. 24 
18.5 71.0 I. 26 
19.0 70.0 1. 25 
19.5 71. 2 1. 26 
20.0 70.4 1. 25 
20.5 70.7 1. 25 
21. 0 71. 2 1. 26 
21. 5 70.6 1. 25 
22.0 72.0 1. 26 
22.5 73.0 I. 27 
23.0 70.3 1. 25 
23.5 70.l 1. 25 
24.0 71. 4 1. 26 
24.5 72.1 1. 27 
25.0 77 .5 1. 31 
25.5 86.7 I. 39 
26.0 94.2 1. 45 
26.5 100.l I. 49 
27.0 100.5 1.49 
27.5 102.2 1.51 
28.0 102.3 1.51 

299-Wl8-171 

K-40 Uncer 
�Ci/g 2-sigrna 

.64 3.16 
9.53 3.48 

10.85 3.59 
9.56 3.48 
7.68 3.33 
8.21 3.37 
7.29 3.30 
7.48 3.30 
8.27 3.38 
8.69 3.39 
4.74 3.08 
3.83 3.01 
4.45 3.04 
5.04 3. 11 
5.74 3. 17 
5.46 3. 13 
5.54 3. 14 
5.54 3. 14 
4 .13 3.04 
7.94 3.34 
6.69 3.24 
5.93 3 .17 
6.22 3.20 
4.97 3 .10 
6.79 3.23 
4.57 3.08 
7 .16 3.25 
5.31 3. 13 
6 .13 3.20 
5.27 3 .13 
4.28 3.03 
4 .19 3.04 
2. 77 2.93 
6.18 3.20 
7. 15 3.25 
8.60 3.40 
7.88 3.34 

10.26 3.51 
10.99 3.59 
10.00 3.51 
10.03 3.51 
8.54 3.40 
8.67 3.40 
9.91 3.50 

11. 37 3.60 
10.57 3.55 
11. 13 3.60 
11.59 3.64 
9.57 3.49 
9.81 3.49 

12.04 3.67 
12.44 3. 71 
12.80 3. 73 
12.96 3.74 
14.73 3.91 
12.83 3.74 
12.83 3. 73 

February 1991 

Depth Gross Uncer 
feet cps 2-si

1
ma 

C5-15 

28. 5 102. 1 1. 5 
29.0 101.3 1. so 
29.5 101.4 1. so 
30.0 97.9 1. 47 
30.5 96.8 1. 47 
31. 0 95.7 1. 46 
31. 5 95.8 1.46 
32.0 97.2 1. 47 
32.5 94.9 1. 45 
33.0 94.2 1. 45 
33.5 91. 9 1. 43 
34.0 90.4 1. 42 
34.5 86.7 1.39 
35.0 80.6 1. 34 
35.5 76.7 1. 31 
36.0 75.0 I. 29 
36.5 74.6 1. 29 
37.0 73.4 I. 28 
37.5 74.4 I. 29 
38.0 73.5 I. 28 
38.5 72.0 1. 27 
39.0 72. 1 I. 27 
39.5 72.9 1. 27 
40.0 70.8 1. 25 
40.5 71. 9 1. 26 
41. 0 73.6 1. 28 
41. 5 72. 1 I. 27 
42.0 75.3 1. 29 
42.5 76.8 1. 31 
43.0 77. 3 1. 31 
43.5 76.6 1. 30 
44.0 75.4 1. 29 
44.5 78.4 1.32 
45.0 81.3 1. 34 
45.5 81. 4 1. 35 
46.0 81. 4 1. 34 
46.5 81. 4 I. 34 
47.0 80.4 1. 34 

45.0 81. 2 1. 34 
45.5 82.5 1. 35 
46.0 83.5 1. 36 
46.5 82.0 1. 35 
47.0 82. 1 1. 35 
47.5 81. 6 1. 35 
48.0 80.8 1. 34 
48.5 82.8 1. 36 
49.0 82.1 1.35 
49.5 86.3 1.38 
50.0 93.6 1. 44 
50.5 98.2 1. 48 
51.0 100.3 1. 49 
51. 5 97.5 1. 47 
52.0 95.3 1. 46 
52.5 92.8 1.44 
53.0 90.9 1. 42 
53. 5 91.8 1. 43 

K-40 Uncer 
pCi/g 2-sigma 

13.20 3.77 
13.61 3.82 
14.05 3.83 
11. 50 3.64 
13.49 3.80 
14.79 3.90 
16.98 4.10 
14. 78 3.89 
12.86 3.75 
14.47 3.89 
13.30 3. 77 
10.00 3. 54 
11.93 3 .67 
12. 12 3.69 
12. 26 3.70 
10.74 3.56 
10.21 3.53 
11.05 3.58 
11.06 3.60 
11. 35 3.52 
11. 61 3 .65 
8. 97 3.43 

9.43 3 .46 
9 .52 3.47 

10.35 3. 54 

8 .19 3.34 

9.83 3.49 
11.60 3.62 
10. 17 3.53 
9. 98 3.50 
9.97 3.50 

10.41 3. 56 
10. 77 3.57 
10.90 3. 58 

8.89 3.42 
10.11 3.52 
11. 34 3.63 
10.25 3.54 

12.69 3.75 
11.60 3. 67 
11. 81 3.64 
12.07 3. 69 
11.36 3. 62 
12.49 3.72 
10.52 3.55 
11.43 3.63 
13 .13 3. 77 
12.56 3.74 
13.31 3. 77 
13.54 3.83 
13.87 3.84 
13.07 3.79 
15.83 3.98 
12.26 3.70 
12.71 3.74 
14.32 3.87 
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Table 

Depth Gross Uncer 
feet cps 2-si�ma 
54. 0 90. 6 1. 4 
54.5 88.4 1.40 
55.0 92.5 1. 43 
55.5 97.6 1. 47 
56.0 100.0 1. 49 
56.5 98.6 1.48 
57.0 98.6 1. 48 
57.5 98.8 1.48 
58.0 96.6 1.47 
58.5 98.0 1. 48 
59.0 100.0 1. 49 
59.5 103.0 1.51 
60.0 104.2 1. 52 
60.5 104.8 1. 53 
61. 0 106. 3 1. 54 
61. 5 109. 8 1. 56 
62.0 113.1 1. 59 
62.5 113.l 1. 59 
63.0 113.8 1. 59 
63.5 114.0 1. 59 
64.0 113.8 I. 59 
64.5 114.0 1. 59 
65.0 109.4 1. 56 
65.5 102.2 1.51 
66.0 97.4 1. 47 
66.5 97.1 1. 47 
67.0 96.9 I. 47 
67.5 94.1 1. 45 
68.0 90.9 I. 42 
68.5 88.9 1. 41 
69.0 83.3 1. 36 
69.5 79.5 1.33 
70.0 74.6 1. 29 
70.5 73.7 I. 28 
71.0 74.9 I. 29 
71. 5 75.3 1. 29 
72.0 74.2 1. 28 
72.5 81. 3 1. 34 
73.0 89.5 l. 41 
73.5 96.4 1. 46 
74.0 99.8 1. 49 
74.5 101.3 1. 50 
75.0 101.1 I. 50 
75.5 98.9 1. 48 
76.0 96.1 I. 46 
76.5 96.4 1. 46 
77 .0 98.0 1. 48 

77 .5 99.6 1. 49 
78.0 99.7 1. 49 
78.5 100.3 1. 49 
79.0 98.4 1.48 
79.5 98.2 I. 48 
80.0 99.4 1. 49 
80.5 102.6 1.51 
81.0 108.1 1. 55 
81.5 108.0 1. 55 
82.0 108.3 1. 55 
82.5 108.4 I. 55 
83.0 128.5 1. 69 

1 continued . 

K-40 Uncer 
�Ci/g 2-sigma 

1 . 69 4. 00 
13.60 3.81 
15.50 3.95 
14.72 3.90 
16.99 4.08 
13.32 3.79 
13.46 3.79 
14 .15 3.88 
16.38 4.02 
14.80 3.91 
16.53 4.05 
16.74 4.08 
15.06 3.93 
17.69 4. 16 
15.51 3.96 
14.85 3.93 
14.21 3.85 
13.69 3.84 
15.88 4.00 
14.05 3.86 
13.49 3.79 
16.31 4.05 
14.04 3.86 
14 .15 3.88 
14.87 3.92 
17.20 4.12 
14.79 3.90 
14.08 3.86 
15.56 3.97 
14.61 3.88 
11.06 3.62 
12.83 3. 73 
9.73 3.50 

10.33 3.54 
11.80 3.66 
10.57 3.55 
10.86 3.58 
12.31 3.68 
12.86 3.76 
15.23 3.95 
13.08 3. 77 
15.62 3.99 
15.31 3.94 
13.63 3.81 
12.90 3.74 
14.29 3.86 
13.20 3. 77 
19.27 4.28 
15.68 3.99 
16.84 4.08 
13.45 3.81 
13.29 3.79 
13 .19 3.79 
13.23 3.80 
16. 92 4.07 
15.64 3.98 
15.65 4.00 
13. 71 3.84 
12.07 3.70 

DOE/RL-91-32 
Draft A 

Well 299-Wl8-171 February 1991 . 

K-10 Unce
f -

Depth Gross Uncer 
feet cps 2-sigma pC1/g 2-Sl<;, ..... 
83.5 149.4 1.82 14.59 3.89 
84.0 143.4 1. 79 13.43 3.72 
84.5 96.5 I. 46 12.37 3.69 
85.0 82.8 1.36 12.74 3.76 
85.5 79.2 1.33 13.15 3.78 
86.0 78.4 1.32 12.57 3.72 
86.5 78.2 1.32 11.86 3.66 
87.0 78.3 1.32 13. 60 · 3. 80 
87.5 76.8 I. 31 13.76 3.79 
88.0 75.1 I. 29 11.16 3.60 
88.5 76.7 1. 31 11. 71 3.66 
89.0 75.0 1. 29 12.28 3.69 
89.5 78.0 1.32 12.21 3.68 
90.0 80.8 1.34 12.89 3.75 
90.5 88.5 I. 40 14.07 3.85 
91.0 101.2 1.50 15.33 3.96 
91.5 109.2 1. 56 17.04 4.09 
92.0 112.5 1. 58 18.56 4.21 
92.5 113.3 1. 59 16.85 4.06 

90.0 93.5 1. 44 11.34 3.67 
90.5 106.2 1. 54 13.61 3.85 
91. 0 113.3 1. 59 13.84 3.83 
91. 5 114.6 1. 60 15.25 3.97 
92.0 113.3 1. 59 17.55 4 .16 
92.5 110.5 1.57 15.35 3.98 
93.0 104.7 1. 53 15.93 4.02 
93.5 93.6 1. 44 12.30 3. 71 
94.0 82.3 l. 35 11. 84 3.68 
94.5 78.0 1. 32 11. 18 3.63 
95.0 78.5 l. 32 10.80 3.57 
95.5 76.3 1. 30 9.70 3.52 
96.0 76.2 l. 30 9.37 3.49 
96.5 75.1 1. 29 11.18 3.62 
97.0 75.7 1. 30 11. 74 3.67 
97.5 76 .1 1. 30 IO.OS 3.55 
98.0 75.6 I. 30 10.55 3.58 
98.5 73.3 1. 28 8.95 3.43 
99.0 73.5 1. 28 10.66 3.57 

115.6 73.6 1. 28 9.63 3.49 
116. I 76.9 1. 31 10 .10 3.52 
116.6 84.6 1.37 12.57 3.74 
117. I 99.0 1. 48 13.48 3.81 
117.6 107.9 I. 5.; 15.29 3.95 
118 .1 115.1 1.60 17.25 4 .10 
118. 6 118.7 1. 62 16.89 4 .10 
119 .1 120.7 1. 64 12.23 3.73 
119.6 121. 1 1. 64 14.06 3.88 
120 .1 119.5 l. 63 15.54 3.96 
120.6 116.5 1. 61 13.23 3.78 
121.1 115.0 1.60 16 .19 4.02 
121. 6 120.l 1.63 17 .13 4 .14 
122 .1 126.2 l. 67 16.48 4.05 
122.6 130.3 l. 70 16.93 4 .10 
123 .1 134.8 I. 73 15.48 3.99 

123.6 140 .1 1. 76 16.12 4.01 
124 .1 133.9 I. 72 15.98 4.02 

CS-16 
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March 19, 1991 

Ms. V. H. Rohay 
Westinghouse Hanford Company 
P.O. Box 1970/H4-56 
Richland, WA 99352 

Dear Ms. Rohay: 

D0E/RL-91-32 
Draft A 

()Banene. 
P.icific Northwest L.ibor.itories 

Battelle Boulevard 
P.O. Rox 999 

Richland. Washington 99352 

T('l.-phon(' (509) 376-5056 

RESULTS FROM GROSS-GAMMA RAY LOGGING OF WELL 299-WlS-171 IN SUPPORT OF 200 
WEST AREA CARBON TETRACHLORIDE EXPEDITED RESPONSE ACTION - ED1397 

Enclosed are the results from the gross gamma ray geophysical logging 
activities performed on February 21, 1991. I hope you find this information 
useful, and will consider using our services in the future. If similar work 
is anticipated, $1000 should be budgeted per well. This additional funding 
will cover the cost of preparing the report. Please feel free to make any 
suggestions as to logging/plotting scales, or to the contents of the report. 

If you have any questions, please feel free to contact either Steven P. 
Airhart (376-0117) or me. 

Very truly yours, 

�«� 
Michael A. Neely, Manager 
Ground Water and Compliance Monitoring 
OFFICE OF ENVIRONMENTAL TECHNOLOGY 

MAN/AI-IP/dla 

Enclosure 

WHC w/enc 
cc: KR Fecht �4-6{p 

RL Jackson. 
AJ Knepp 
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RESULTS OF GROSS GAMMA RAY GEOPHYSICAL LOGGING OF WELL 299-WlB-171 

This work was performed on February 21, 1991 in accordance with the gross 

gamma logging procedure PNL-MA-567 GL-7A Rev. 0. The original analog copy of 

the log was given to Kent Reynolds at the site upon completion of the 

activity. Logs presented in this report were �ecorded digitally and later 

plotted. The "GAMMA DIRECT" log is a plot of the raw signal data which con

tains some statistical noise. The "GAMMA FILTERED" log is a plot of the same 

data after a seven point averaging filter has been applied. This filter 

suppresses the statistical noise, while preserving the character of the log. 

The accompanying lithologic column was compiled from the drill log 

enclosed in the SOW. This column shows major lithologic changes which is 

useful for interpreting the gross gamma log. 

In general, gross-gamma geophysical logging is used to correlate and 

interpret subsurface stratigraphy between boreholes. Specifically, the gross 

gamma log is useful for providing an indication of the clay content of the 

formation. In many cases, the fine-grained sedimentary layers produce a 

higher gamma activity than coarse-grained sediments. Another use is to iden

tify zones of suspected contamination by gamma-ray-emitting radionuclides. 

Additional factors which may influence gross-gamma ray data include 

casing, the presence of voids behind the casing, and annular seal material. 

Bentonite normally contains potassium, thus producing a higher count rate. 

Cement grout produces a lower count rate and tends to shield the borehole. 

The same is true for silica sand. In this case it is difficult to tell what 

effects these factors have on the log. It was noted in the drill log that 

108 gallons of cement grout was placed as a surface seal. This normally would 

be placed in the annulus between 20 feet of starter casing and the 8 inch 

permanent casing. The starter casing would have then been pulled out exposing 

the cement grout to the formation, thus forming a surface seal. If this was 
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March 19, 1991 

Ms. V. H. Rohay 
Westinghouse Hanford Company 
P.O. Box 1970/H4-56 
Richland, WA 99352 

Dear Ms. Rohay: 

OOE/RL-91-32 
Draft A 

()Banene 
P;icific Northwest Labor.itories 
Baircllc Boulevard 
P.O. Ro� 999 

Richland. Washington 99352 

TC'lrphonC' (509) 376-5056 

RESULTS FROM GROSS-GAMMA RAY LOGGING OF WELL 299-W18-171 IN SUPPORT OF 200 
WEST AREA CARBON TETRACHLORIDE EXPEDITED RESPONSE ACTION - ED1397 

Enclosed are the results from the gross gamma ray geophysical logging 
activities performed on February 21, 1991. I hope you find this information 
useful, and will consider using our services in the future. If similar work 
is anticipated, $1000 should be budgeted per well. This additional funding 
will cover the cost of preparing the report. Please feel free to make any 
suggestions as to logging/plotting scales, or to the contents of the report. 

If you have any questions, please feel free to contact either Steven P . 
Airhart (376-0117) or me. 

Very truly yours, 

�a� 
Michael A. Neely, Manager 
Ground Water and Compliance Monitoring 
OFFICE OF ENVIRONMENTAL TECHNOLOGY 

MAN/A\-/P/dla 

Enclosure 

cc: 
WHC w/enc 

KR Fecht �4-6{p 
RL Jackson 
AJ Knepp 
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RESULTS OF GROSS GAMMA RAY GEOPHYSICAL LOGGING OF WELL 299-W18-171 

This work was performed on February 21, 1991 in accordance with the gross 

gamma logging procedure PNL-MA-567 GL-7A Rev. 0. The original analog copy of 

the log was given to Kent Reynolds at the site upon completion of the 

activity. Logs presented in this report were recorded digitally and later 

plotted. The "GAMMA DIRECT" log is a plot of the raw signal data which con

tains some statistical noise. The "GAMMA FILTERED" log is a plot of the same 

data after a seven point averaging filter has been applied. This filter 

suppresses the statistical noise, while preserving the character of the log. 

The accompanying lithologic column was compiled from the drill log 

enclosed in the SOW. This column shows major lithologic changes which is 

useful for interpreting the gross gamma log. 

In general, gross-gamma geophysical logging is used to correlate and 

interpret subsurface stratigraphy between boreholes. Specifically, the gross 

gamma log is useful for providing an indication of the clay content of the 

formation. In many cases, the fine-grained sedimentary layers produce a 

higher gamma activity than coarse-grained sediments. Another use is to iden

tify zones of suspected c_ontami nation by gamma-ray-emitting rad i onuc 1 ides. 

Additional factors which may influence gross-gamma ray data include 

casing, the presence of voids behind the casing, and annular seal material. 

Bentonite normally contains potassium, thus producing a higher count rate. 

Cement grout produces a lower count rate and tends to shield the borehole. 

The same is true for silica sand. In this case it is difficult to tell what 

effects these factors have on the log. It was noted in the drill log that 

108 gallons of cement grout was placed as a surface seal. This normally would 

be placed in the annulus between 20 feet of starter casing and the 8 inch 

permanent casing. The starter casing would have then been pulled out exposing 

the cement grout to the formation, thus forming a surface seal. If this was 
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the case then the lower count rate exhibited in the top 25 feet of the log is 

a direct result. 

The spike at 86 ft appears to correspond to the 20,000 dpm contamination 

encountered at this depth while drilling. It is our experience that count 

rates as high as 150 cps can occur at some silt/clay lenses at the Hanford 

Site. However, when we have encountered radiological contamination in the 

past it has often exhibited this same well defined sharp spike characteristic. 

It is difficult to determine if contamination is still present. My recommen

dation would be to avoid perforating between 80 and 90 ft . 
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Stratigraphic Data for the 200 West Area (1 of 4) 

Coordinates 

IJe 11 

\Jest North 

75920 43783 IJl0-10 674 83 591 7 584 13 571 21 550 465 

75908 43771 IJl0-11 674 83 591 12 579 28 551 10 541 465 

75906 43755 IJl0-12 673 70 603 12 591 28 563 20 543 465 

78297 43137 IJl0-13 697 112 585 8 577 15 562 0 562 465 

78330 43143 IJl0-14 697 130 0 567 7 560 0 560 465 

75858 43791 IJl0-15 676 465 

75825 43130 IJl 0-16 673 465 

76183 43154 IJl 0-2 674 80 594 16 578 19 559 17 542 465 

75980 43348 IJl0-3 671 84 587 9 578 17 561 20 541 465 
0 

76489 42669 IJl0-5 671 95 576 10 566 10 556 15 541 466 0,.., 
--s ........._ 

n p,J ;o 

75600 43799 IJl0-8 680 83 597 10 587 34 553 16 537 465 -t-,, 

71500 43150 IJll-10 729 113 616 10 606 8 598 0 598 457 
rT I 

75340 43098 IJll-12 680 96 584 10 574 25 549 0 549 465 )>..--

73000 44000 IJll-14 715 125 590 10 580 15 565 5 560 461 
I 

w 

75416 43716 IJll-24 685 94 591 8 583 33 550 0 550 465 N 

74959 42986 IJll-26 694 90 604 16 588 24 564 11 553 271 282 17 265 74 191 

73525 42750 IJll-6 716 120 596 25 571 0 571 10 561 461 

74251 43350 IJll-7 709 105 604 27 577 13 564 20 544 463 

72542 43319 IJll-9 723 111 612 20 592 5 587 50 537 459 

70733 45083 IJl 2-1 726 452 

75262 42159 IJ14-1 666 460 

75002 40003 IJ14-7 677 113 564 15 549 2 547 0 547 294 253 51 211 53 158 

71795 40098 IJ14-8 695 164 531 14 517 6 511 0 511 226 285 8 269 81 188 

76920 41080 IJ15-10 676 466 

76095 42350 IJ15-12 671 467 

78089 39990 IJ15-14 698 140 558 17 541 12 529 11 518 278 240 48 192 58 134 

78103 40330 IJ15-15. 696 145 551 5 546 23 523 0 523 467 

77387 40269 IJ15-16 683 131 552 11 541 13 528 15 513 468 

77387 40221 \.115-17 683 54 7 34 513 5 508 467 

77383 39705 \.115-18 684 126 558 12 546 8 538 25 513 468 
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Stratigraphic Data for the 200 West Area (2 of 4) 

Coordinates 

Uel l 

\lest North 

77772 41041 \115-19 692 146 0 545 17 528 467 

78120 41028 U15·20 698 141 0 557 5 552 467 

75700 41200 \115·4 662 467 

75984 39537 U15·5 671 111 560 10 550 25 525 0 525 469 285 240 55 185 40 145 

75765 40005 \115·6 571 9 562 17 545 0 545 

77013 39388 U18·1 680 120 560 5 555 25 530 20 510 

77152 36990 Ul8· 15 661 121 540 20 520 25 495 0 495 469 

78109 37831 \118·22 666 118 548 20 528 7 521 0 521 467 

78120 38987 1./18-23 695 143 552 15 537 20 517 0 517 467 0 

77180 38998 Ul8·24 682 128 554 12 542 16 526 0 526 468 
Cl l"T1 

""1 ........_ 

78097 39477 W18·26 699 163 0 536 15 0 521 467 ll,I ;o 
....... 

75491 37613 1./19·1 674 126 548 25 523 10 513 0 513 470 C"T I 

75000 37201 U19·10 682 135 547 24 523 10 513 0 513 288 225 28 197 74 123 
)> ...... 

74240 37300 U19·14 693 464 I 

74285 37775 U19·15 693 465 
w 

N 

73000 36849 \119·2 694 158 536 27 509 18 491 37 454 460 

72252 37525 1./19·20 691 176 0 515 20 0 495 459 

75273 37462 \119·21 679 469 

72588 37613 1./19·24 697 182 0 515 25 0 490 460 

75072 37629 U19·27 684 468 

73184 37823 1./19·28 701 165 526 20 516 8 508 20 488 462 

72940 37849 U19·29 700 167 533 22 511 6 506 52 453 461 

71999 39000 1./19·4 715 460 

71382 35868 U21·1 699 456 

75082 35534 U22· 17 672 464 

73099 34508 U22· 19 681 155 526 38 488 2 486 0 486 458 
74600 34600 U22·21 670 460 

73098 36094 1./22-22 690 160 530 30 500 40 460 22 438 459 
74450 36100 1,122·26 680 463 

73770 36150 1./22·28 689 460 
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Stratigraphic Data for the 200 West Area (3 of 4) 

Coordinates 

\Jell 

Uest North 

73630 35337 IJ22-7 687 460 

76725 35560 U23-11 664 465 

76335 35861 IJ23-4 663 467 

75550 35010 IJ23-6 667 463 

74396 46090 IJ6-1 703 40 0 663 59 604 0 604 459 366 238 0 238 0 238 

75302 45571 IJ6-2 690 57 633 9 624 29 595 0 595 461 

78601 46551 IJ7-1 688 58 630 13 617 35 582 35 547 461 

77385 46519 IJ7-2 642 17 625 35 590 13 577 460 

77420 46520 \J7-3 673 27 646 10 636 38 598 22 576 459 375 201 0 201 0 201 
CJ 

77040 45435 IJ7-4 669 50 0 619 20 599 35 564 462 CJ IT'I 

n 
"'1'-. 
� ::0 

76816 46509 IJ7-5 673 24 649 11 638 41 597 0 597 460 --t,, 
I C"T I 

w 76219 46509 IJ7-6 679 19 660 58 602 0 602 459 

76519 46509 IJ7-7 675 38 637 622 460 )::,, ...... 

75880 46510 IJ7-8 687 54 633 594 458 
I 

w 

78889 46549 Y7-9 735 461 N 

79200 46551 1,J8-1 701 72 629 15 614 32 582 33 549 461 

79507 44508 IJ9-1 738 150 588 10 578 25 553 9 544 464 

77727 29379 6-29-72 647 165 0 0 482 62 420 213 207 55 152 95 57 

65357 30536 6-31-65 683 210 0 473 0 473 0 473 440 

83724 31265 6-31-84B 

61980 31974 6-32-62 707 224 0 483 0 483 0 483 429 180 303 

70338 32077 6-32-70B 667 185 0 482 0 482 0 482 452 

72039 32477 6-32-72 668 242 0 0 0 0 426 454 169 257 39 218 122 96 

88207 34404 6-34-88 0 543 0 543 28 515 

65758 34860 6-35-66 726 439 

69988 34523 6-35-70 694 452 

78190 35478 6-35-78B 661 107 554 55 499 0 499 0 499 467 258 241 72 169 90 79 

60704 36365 6-36-61B 748 309 0 439 0 439 0 439 408 90 349 104 245 41 204 

81988 37018 6-37-82A 637 126 0 511 0 511 0 511 467 

64978 37965 6-38-65 753 282 0 471 0 471 0 471 430 110 361 57 304 66 238 



Stratigraphic Data for the 200 West Area (4 of 4) 

Coordinates 

Uel l 

\.lest North 

70226 38142 6-38-70 711 453 

78751 39198 6-39·79 674 126 548 16 532 10 522 8 514 467 

61500 40300 6-40·62 748 313 0 435 0 435 0 435 406 

79978 39665 6-40-80 655 89 566 23 543 38 505 0 505 288 217 52 165 57 108 

84146 40345 6-40-84 550 12 538 18 520 291 229 196 33 0 33 

84341 43315 6-43-84 556 19 537 13 524 327 197 129 68 0 68 

88500 43200 6-43-89 467 

90776 43369 6·43·91AP 442 

63751 44053 6-44-64 720 260 0 460 0 460 0 460 407 103 357 12 345 25 320 

69428 45003 6·45-69A 448 c:, rr, 

n 78294 44575 6-45-78 599 10 589 20 569 25 544 296 248 44 204 22 182 
-s '--

en 
fl) ;:o 

I 
--., r 

... 60286 47137 6-4 7·60 650 225 425 0 425 0 425 0 425 403 58 367 0 367 0 367 
("T I 

70660 47838 6-48-71 688 90 0 0 0 598 446 )> ...... 

79122 48600 6-49·79 688 0 0 641 71 570 457 
I 

w 

84503 49919 6-50-85 739 65 0 674 55 619 85 534 456 267 267 48 219 66 153 N 

63060 51449 6-51-63 406 

75151 50667 6-51-75 641 0 429 450 376 5 371 105 266 
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TO: 

FROM: 

DATE: 

V.J. Rohay 

cc: M.C. Hogood 
R.G. McCain 

K.D. Reynolds 

3/7/91 

D0E/RL-91-32 
Draft A 

SUBJECT: 200-West Carbon Tetrachloride Plume: 
Gas Sampling in Existing Wells in the Z-1-A Tile Field 
and Z-18 Crib Arees 

SCOPE: 
Th1s field study was undertaken to determine the presence or absencs of 

carbon tetrachloride 11aoor in both vadose and ground ··."f'ater monitoring 
wells in the Z-1-A tile field and Z-18 crib areas of zoow. For this study 
field methods ··l'r'ere devised and 1.Jsed t.o first indicote �.he oresenca or 
�bsence of CC14 ·1opor, and secondly .o provide quolitati•-1e data as to 
relatiYe amounts of the i:ompound present in the sampled ··Mell bores. 

EQUIPMENT: 
The sampling was done with the use of hand held field portable 

instruments and a down hole sampling device designed by R. G. McCain of 
Environmental Engineering. Positive presence of carbon tetrachloride ·-1aoor 
-.,.,.as determined by the use of drager tubes in conjunction with an SIP 1000 
PIO type total orgonic vopor onolyzer. The SIP was fitted with an 11.7 eV 
lamp to allow for detection of compounds with energies of ionization in the 
carbon tetrachloride range( 11.25 eV), and was calibrated with 100 PPM 
isobutylene. The SIP 1000 was used because of it's relative accuracy ( 
reliable to the .5-1 PPM range for detectability), and ease of operation and 
reliaOility. The ctownhole sampling deYice consisted of a 4· stainless steel 
sphere with ball valves and fittings on opposite sides. and an explosion 
proof solenoid valve connected to electric cable. 

METHODOLOGY: 

Samp 1 i ng was conducted according to the f o 11 owing methodo 1 ogy. 

( 1) The cap of the selected well was removed and the E.F.S. personnel 
assigned would sample the well bore with an HNU total organic analyzer. 
If the readings were above allowable levels (5 PPM) the well cap was 
replaced and no down hole sampling was attempted. The HNU readings 
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were checked with the SIP 1000 and carbon tetrachloriae presence 
proven with the use of drager tubes. Overall the SIP proved to be more 
sensi ti Ye to CCL4 vapors, and gave consistently higher reodi ngs than the 
HNU. Prevoi1ing wind directions were taken into consideration for 
personnel safety when opening the well bores. If the surface readings 
were below safety leYels the down hole sampling deYice was used. Prior 
to use the SIP was calibrated each morning and after lunch break each 
afternoon. In addition the instrument was recalibrated whenever the 
readings on the instrument changed with out apparent reason. This drift 
was most evident when there were noticeable temperature changes. 

(2) The stainless steel sphere was flushed with air at least twice and a 
reoding with-the SIP token before eoch use. The sompling device wos 
evacuated by use of a smal1 hand driYe vacuum pump and opened to the 
air to flush it. This process was repeated until the sphere was clean and 
produced no readings on the SIP. The clean sphere was eYacuated again, 
attached to the electric cable and lowered into the well bore. 

(3) The device was lowered to the bottom of the hole, or in the case of a 
grounawater monitoring well to the -...,..ater table. The selenoid val Ye v1as 
then activoted by meons of a switch ,1t the surface, thus allowing the 
sphere to drow in a sample of the ·1apors present eit thot level in the 
bore hole. Sufficient time (one minute) ·-:'!'as allowed for the sphere to 
reach equilibrium and the deYice was brought beck to the surf ace. 

(4) The sphere was then remoYed from the electric cable and a sample was 
drawn from it using the vacuum pump on the SIP. The total response or" 
the SIP was observed and recorded. A second sample was then drawn 
from the sphere into a drager tube •:1,1ith the use of a hand pump to prove 
the presence of CCl 4. 

(5) In most coses o second sompling run 'l'l'as done to provide backup data for 
the first run. Second runs were not performed on well bores that 
produced radioactiYe contamination on the sample cable, and at t.hose 
times when the well was being sampled to check on data gathered on 
prior sampling days. 

PERSONNEL: 

Field support for this project were supplied by Environmental Field 
Ser-1ices, Health Physics ond Geosciences. The field teom wos composed of 
three people on any gi,,en day, one from each of the three supporting gr0uos. 
Personnel inYolYed in the project were as follows: 

Keith Shea Health Physics 
Pete Parrish E.F.S. 
Tim Hottell E.F.S. 
Randy Coffman E.F.S. 
Kent Reynolds Geosciences/Geology 
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E.F.S./Saf ety-Pre job site safety 
instructions and field supplies 
(drager tubes and HNU total organic 

Yopor monitor) 

DAT A GATHERED DUR I NG STUDY 
Z-18 CRIB AREA 

WELL• DEPTH 

W 18-98 80' 

W 18-99 

W 18-94 80' 

W 18-95 BO' 

W 18-82 146' 

W 18-11 208' 

W 18-93 140' 

DATE & TIME RESULTS REMARKS 
NOTE: Field days 2/7,B, I 1 & 12/91 

2/7 I 0:30: �tf No surf ace det PositiYe 
38 PPM w/ HNU drager tube 

2/12 9: 16 .:--"i"'f 1 S PPM at surf ace 

2/7 I I :00: c �a No surf. det. Positi11e 
50 PPM •,,v/HNU drager tube 

12:30,:,7- �Resample w/SIP *Relatively 
140 ?PM Single run low press. 

2/12 

2i7 

2/7 

2/7 

2/8 

2/11 

2/8 

9:30 :_ci :.,{ 64 PPM 

13:20 � �:.+: No surf. det. 
16 PPM l st run 
7 PPM 2nd run 

13:40,: 1+< No surf. det. 
1 S PPM 1st run 
13 PPM 2nd run 

14:202-7<1) No surf. det. 
No det. 1st run 
18 PPM 2nd nm 

14:0o-;..,'/ J No surf. det. 
. 6 PPM 1st run 
.7 PPM 2nd run 

10: 15 1,·P<-No surf. det. 

".'-- ? 

Positive 
drager tube 

Positive 
drager tube 

Positive 
drager tube 

*Relotively ) ">-
1 

. 

high barome-
tri c pressure 

"!t.../ 

.9 PPM single run *Rel. low 1 : • 
7 

pressure 

14:30 
.. 

No surf. det. *Rel. high 
Yl"z. " 

0-3 



W 18-96 80' 

Z-1-A Tile Field 

W 18-167 

W 18-8 I 

11'1 ! 8- I 66 

W 18-150 

W 18-6 

W 18-89 

W 18-66 

W 18-85 

1/tl 18-171 

W 18-7 

134' 

41" 

1-7• 
.) I 

128' 

200· 

150' 

150' 

150' 

204' 
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. 8 PPM 1 run 
2/ 11 i-1.11. �10:30 No surf. det. 

1.4 PPM 

press . 

PosHive 
droger tube 

2/ 11 1-1l-& t 10:40 51 PPM et surf. *Rel. low 
press. Pas 
ctrager tube 

211 1 2.-1 ;,� 13:00 

2/ 1 I ;.•:.. -� 13: 18 

2/11 ·> 13:24 

2il I :,,-;AJ�13:50 

211 2 z.-,;;k 1 0:20 

2112 V,;,(J 1 0:25 

2112 ;,i�(. 10:35 

2112 vPt I 0:36 

21 1 2 2,1},(, 1 1:00 

2112 /lY(, 1 f:15 

D-4 

2.8 PPM at surf. 
1.9 PPM 1st run 
2.2 PPM 2nd n.m 

+ 1 a PPM at surf. 

2.8 PPM at surf. 
7.8 PPM I st run 
- - -�M " d �-� I-�. 1 �n :':Jn 

.4 PPM at surf. 
16.2 PPM I st run 

170 PPM at surf. 
No sample run 

*Rel. low 
oress. 

Positive 
dr13ger t.ube 

No second 
run-Tow 
level rad. 
cont 

PosHiYe 
drager tube 

6-1 1 PPM at sun. No samples 

53 PPM at surf. No samples 

I 05 PPM at surf. No samples 

2.5 PPM at surf. Positive 
9.3 PPM 1st run drager tube 
3. 7 PPM 2nd run 

16 PPM at surf. No s�mples 

�� 

{ 
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W 1 B-86 150· Y:1"- 2112 11 :25 No surf. det. 
No det. 1st run 
1.7 PPM 2nd run 

* Note= Relative high and low pressure days determined as follows: 
HIGH 30.03 and rising LOW 30.03 end failing 
2/7 &8/91 relative high pressure days 
2/ 11 & 12/91 relati11e low pressure days 

WELLS NOT SAMPLED 
Five wells in the study areo were not sampled. W 18-80, W 18-77, and W 

18-79 were not sampled because the well caps were rusted on �nd could not 
be removed. W 18-76 and 1H 18-78 were not sampled because of known 
radiation contamination. In addition seYeral wells were not sampled because 
of obstructions in the well bore, i.e. pumps and tubing in place would not 
allow for the sampler to be lowered into the well bore. 

RESULTS: 
Data collected during the study indicate t.hat carbon tetrachloride is 

present in neorly ijll of the 'Mell bores in the vicinity of the Z cribs and tile 
field, and is present even in wells that have cement plugs in place. For these 
wells either the bottom plug does not form a complete seal, or the c3sing is 
no 1 anger intact for the entirety of the we 11 bore. 

The most consistent high readings were found on the west side of the Z 1-
A tile field, and on the north-northeast side and corner of the Z-1 B crib. 
These wells either were venting high levels of CCL4 on low pressure days or 
ga11e consistent high levels of detection with the down hole sampler. During 
the field study it become apparent that high barometric pressure coused 
Yery large effects 1n the Yenting of vapors from the well bore. On low 
pressure days (30.00 and falling) consistently htgher readings were 
recorded from surface, and from bottom hole. This phenomena is documented 
in regard to water level fluctuations in ground water monitoring wells, and 
in recorded yapor concentrations at the well heed during drilling processes. 
For the purpose of vapor extraction the most 11iable wells for consideration 

in the progrom would be: 
W 18-96 
W 18-98 
·w 18-99 
W 18-85 
'w 18-86 
W 18-6 

D-5 

5 1 PPM surf oce 
38 PPM surf ace 

140 PPM downho1e 
1 05 PPM surf ace 

53 PPM surf ace 
170 PPM surface 
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SUBJECT: 200-West Carbon Tetrachloride Plume: 
Gas Sampling in Existing Vadose Holes 

Date: February 3, 1991 

As of Feb 1, 1991, we have obtained gas samples from the bottom of four 
vadose holes in the vicinity of Z-Plant. Given below are the holes sampled to 
date and the CC1 4 level. 

I 
I 
I 

Hole No. Depth 

\./15-95 100:t ft 

1,./15-34 11 O:t ft 

Wl5-82 100:t ft 

1,.Jl8-87 150:t ft 

Date Sampled 

Jan 25, 1991 

i . , · ' -"7 1 C ' t o '-"""" \ . 

_., ., , 

Jan 25, 1991 

/0'1..10 

/

;.

,..,I 

Jan 25, 1991 
I it ') :.- ··. 7 

Jan 30, 1991 
IO ·. I O :,,1 l.;l

"' 

Results 

2.3 ppm 

106 ;Jpm 

6 ppm 

3.6-3.7 
ppm 

Remarks 

Scentex GC indicates 5-6 
ppm, but peaks are 
offscale. Retention time 
matched CCl 1 standard. 

SIP reads "HI II 

OVM 580-A reads 106 
Draeger tube gave 
positive indication 
CC1 4 on first pump 
comoression. 

SIP reads 6:t ppm 
OVM reads 5:t ppm 

SIP reads 2.8 ppm at 
of casinq, 

ppm 

of 

top 

The above data are interesting in that the first three holes are within 
150 ft of each other. Given the relatively close proximity of the holes, one 
would not expect to see such a large variation in CC1 4 content. All three 
appear to have been completed in more or less the same way, with 8-inch 
diameter casing installed to total depth, with no perforations. 

I 

i 

The relatively high concentrations of CC1 4 have led to a change in 
analytical strategy. Experience with the Scentex in ECO mode indicates a much 
greater sensitivity than is necessary. However, the GC is not set up for 
direct injection, and we have no way of performing reliable dilution in the 
field. Hence, only those samples with concentrations below a few ppm can be 
analyzed using the Scentex GC. Samples with higher concentrations will produce 
truncated peaks. 
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Both the SIP and the OVM are capable of detecting CC1
4 

in the low ppm 
range in the field. These are both photoionization devices. An 11.7 eV lamp is 
used to ionize the CC1

4
• (ionization potential is 11.28 eV). Therefore, in the 

future we will depend on the use of the SIP in the field to determine CC1
4 

concentrations. If the SIP indicates high concentrations, Draeger tubes can be 
used to confirm the identity. If necessary, a second sample can be obtained 
for GC analysis. 

I understand that several vadose holes in the vici�ity of the Z-lA tile 
field have indicated high ambient levels of CC1

4 
in the vicinity of the well 

casing at the surface. When high concentrations exist at the surface, it may 
not be advisable to obtain downhole samples, since the presence of significant 
levels of CC1

4 
at the surface can be taken as an indication of similar or 

greater concentrations at depth. There are also operational considerations 
associated with working in level "B" and in dealing with possible radiological 
contamination of the sampling equipment. 

I will be away from the office during the week of Feb 4-8 and Feb 11-15. 
During this period, Kent Reynolds will assist in collecting vadose zone 
samples. 

0-7 
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APPENDIX E 

GROUND WATER CHARACTERIZATION DATA 

This appendix summarizes: (1) new analytical data acquired for Task 6 
of the 200 West Area Carbon Tetrachloride Expedited Response Action Project 
Plan (WHC 1991) and (2) existing data, used with new data, to evaluate the 
nature and extent of volatile organic contaminants in ground water and to 
address related health and safety concerns. The primary focus is on data 
quality aspects of the analytical results. 

SAMPLING ANO ANALYSIS 

Sample Collection 

All ground water sampling activities for this study were conducted under 
full procedural controls required by the Westinghouse Hanford statement of 
work (SOW) for Resource Conservation and Recovery Act (RCRA) of 1976 ground 
water monitoring projects (WHC 1990; PNL 1989). These are the same procedures 
and the same organization used to collect samples in the past, thus contri
buting to the comparability between previous or existing data and the present. 

The general sampling procedure involved purging three bore volumes and 
stabilization of temperature, conductivity, and pH prior to sample collection 
(PNL 1989). Sample vials used for volatile organic analysis (VOA) were 40-ml 
amber glass vials with septum caps. Sample vials are carefully filled to 
eliminate air bubbles (i.e., "zero head space"). Field data and sampling con
ditions, including cross reference to sample chain of custody, were recorded 
on Pacific Northwest Laboratory (PN�) ground water sample field record sheets. 
Copies of all such records are maintained in the project files for this study 
as well as by PNL under the provisions of the aforementioned SOW (Task 16). 

Monitoring Well Conditions 

In accordance with the project plan (WHC 1991), only existing wells were 
sampled for this reconnaissance phase of ground water characterization. Moni
toring wells in the primary areas of interest (near the 216-Z-lA Tile Field, 
216-Z-18 Crib, and 216-Z-9 Trench), are primarily old wells of uncertain 
integrity. Following preliminary inspection, and initial attempts to obtain 
water samples, minimal remediation was requested on several of the wells. 
This consisted of attempting to install a pump and or removal of sand to 
deepen the well so that a pump could be installed. These efforts were largely 
unsuccessful and only a few wells met minimally acceptable conditions for 
acquiring representative ground water samples. A well status summary of these 
conditions is shown in Table E-1. Jn some cases, the limited water depth in a 
well allowed only a bailed sample to be obtained (i.e., no purging was possi
ble prior to sampling). Such samples were submitted for analysis, but were 
used only to screen for the presence of volatile organic constituents. 
Results from bailed samples were not used to constructthe near field distribu
tion map of carbon tetrachloride because they may not be representative of the 
aquifer. 

E-1 
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Well Purpose/Location 

299-W18-6 216-Z·lA Tile Field 

299·W18·7 216-Z·lA Tile Field 

299·W18·9 216-Z-18 Crib 

299·W18-10 216-Z-18 Crib 

299·W18-11 216-Z-18 Crib 

299-W18·12 216-Z-18 Crib 

299·W15·6a 216-Z-9 Trench 

299·W15·8 216-Z-9 Trench 

299·W15-9 216-Z-9 Trench 

299-W15· 16 MaxillUII observed concentrations 

699-39-79 Increasing concentrations near 
maxinun of plune 

699-38-70 Eastern perimeter of plune 

699-49-79 Northern perimeter of plune 

699-43-88 Western perimeter of plune 

299·W18·20 Southern perimeter of plune 

299·W18·17 Southern perimeter of plune 

299·W18·2 Near Z-18 Crib 

299·W10·17 Northern 200 W maxinun 

299·W10·18 Northern 200 W maxinun 

2'?9-W15·22 Northern 200 W maxinUTI 

299·W7·4 Northern boundary of 200 W 

299·W7·5 Northern boundary of 200 W 

, f 

Able to 
collect 
S811Dle 

No 

No 

Yes 

No 

No 

No 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Type Usable Canaent 

Nooe No CalVlOt deepen 

Nooe No CalVlOt deepen 

Balled Marginal May support a flll1'> 

Nooe Marginal 

Nooe No 

Nooe No 

Slbnerslble Yes Long perforated tntervalb 

No Marginal May support a Jlll1'> 

Bai led No Too shallow 

Hydros tar Yes 

p Yes 

p Yes 

p Yes 

p Yes 

p Conditional; Needs perforated Interval IIOdified 
needs work 

p Yes 

Hydros tar Yes 

Hydros tar Yes 

Hydros tar Yes 

Hydros tar Yes 

Hydros tar Yes 

Hydros tar Yes 

aSaq>led by bailer at top and bottom of perforated interval after removing Jlll1'>• Saq>led at bott011 with packer set 10 ft off the bottom. 
blong perforated interval; but needs to be saq>led at various depth Intervals before converting to 'standardized' saq:iling Interval and saq:ile 
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Another major uncertainty about the older wells involves the possibility 
of "preferential pathways" along the outside of the casing that could have 
allowed vapor and/or liquid phase solvent to migrate downward through the 
vadose zone to the water table and even deeper into the saturated zone. This 
possibility cannot be evaluated for any of the older wells with currently 
available data. The closer the well is to a potential source (216-Z-9 Trench, 
216-Z-lA Tile Field, or 216-Z-18 Crib), the more likely such a condition may 
have existed. Thus, the data from the older wells must be considered with 
this uncertainty in mind. The existence of such a source would be manifest as 
a random or anomalous occurrence. That is, if areal distribution of ground 
water concentrations occur in a somewhat regular manner, this may be 
circumstantial evidence that preferential pathways do not currently have a 
significant effect on observed ground water concentrations. Additionally, 
such contamination would tend to be more localized in the vicinity of the 
borehole. Extended (large volume withdrawals) pumping with time series 
sampling for VOAs may allow some inferences to be drawn in such cases. 
Widespread aquifer contamination would yield only slight changes in 
concentration with time or volume removed, whereas localized contamination 
would be expected to yield a declining contaminant concentration with volume 
removed. 

In addition to the above, a mix of submersible pumps and Hydrostar 
(tradename of Instrumentation Northwest, Redmond, Washington) (positive 
displacement piston pumps) sample pumps, as indicated in Table E-1, were 
installed in the monitoring wells sampled. While the Hydrostar sample pump is 
in principle superior to the submersible pump for obtaining volatile organic 
samples, some Hydrostar pumps have been observed to cause significant 
"aeration" in the discharge water line during well purging. This apparent 
aeration has not been observed with submersible pumps. This is a generic 
problem that has been noted in several audits and for which a site-wide 
corrective action is needed. (A schedule has been worked out to check all 
Hydrostar pumps for "leaks" during June 1991 and to replace any defective 
parts or units). 

A third uncertai�ty conc�rns the general practice of piacement of the 
pump intake for most Hanford monitoring wells at 1.5 m below the static water 
level. If a dense, settling vapor is the primary pathway for contaminating 
ground water, the expectation would be for the highest concentrations to occur 
near the surface of the aquifer. Depth distribution data are needed to 
resolve this potential uncertainty and or to devise an alternative sampling 
strategy to obtain both types of samples from existing wells. (NOTE: an 
initial attempt was made to sample at the very top of the water in well WIS-6 
after removal of the sample pump but with inconclusive results. A concerted 
effort is necessary to assess the need for adjustment or modification of the 
depth of withdrawal for VOA sampling at a site where vapor transport is the 
primary suspected mechanism of ground water contamioation). 

E-3 
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Sampling for Vertical Distribution 

Well Wl5-6 was sampled at three depths over its 52-m-long, perforated 
interval within the aquifer. The Wl5-6 well was originally equipped with a 
submersible pump set approximately 2.4 m below the water level. The well was 
sampled twice for this study with the pump in place. The pump was then 
removed, and a surface and bottom depth sample recovered with a flow-through 
bailer. A packer was then placed 3 m above the bottom of the perforated 
interval (52 m) below the water table to isolate the bottom section of the 
perforated interval. The packer was set on 5-cm riser pipe and a Hydrostar 
pump used for purging and sampling. The interval isolated by the packer was 
pumped at 4 l/min for 2 h. The calculated dead volume of the isolated 
interval was 57 L with 95 L in the 5-cm-diameter riser pipe above the packer. 
VOA samples were taken at the end of the pumping period after stabilization of 
standard indicator parameters and organic vapor monitor (OVM) (11.8-eV lamp) 
headspace readings that were made on 500 ml samples drawn at 15-min intervals. 

Sampling results are also available from two different depths in well 
Wl8-17. This well was originally sampled in 1990 with a pump set at 6 m below 
the water level, with an additional 15 m of perforated interval below the 
pump. (There were no well casing perforations above the pump intake 
position.) While the exact depth zone sampled is uncertain, it is likely 
representative of 6 to 9 m below the water table. The same well was 
remediated by filling with sand (to approximately 15 cm below the water level) 
and perforating the section of casing from 5 m below the water level to 1.5 m 
above the water level. The pump was then set 1.5 m below the water and a 
sample was taken. 

Analytical Laboratory Results 

Ground water samples in the vicinity of the study area are collected for 
RCRA, Operational Monitoring and Site-Wide Surveillance programs. Integration 
of ERA sampling with these activities minimized the number of new or additonal 
analyses. Laboratories, analytes, instrumentation, quality control data and 
results are discussed as follows. 

Laboratories and Analytes of Interest. The target compounds or primary 
constituents for this study were carbon tetrachloride and chloroform. Carbon 
tetrachloride was expected to be the most significant contaminant based on 
abundance and ground water quality standards (e.g., 0.3 and 7 p/b for carbon 
tetrachloride and chloroform, respectively). However, several other volatile 
organics have been identified in soils of the 200 West Area and associated 
with past solvent extraction operations and testing. Thus, it was deemed 
important to include the broad spectrum screen available by gas 
chromatography/mass spectrometry (GC-MS) as well as analysis by standard GC 
methods more commonly available. Three laboratories were used for this 
purpose: (1) the GC-MS laboratory in the 325 Building.in the 300 Area of 
Hanford Site operated by PNL, (2) an offsite Contract Laboratory Program (CLP) 
laboratory for Level IV analysis of laboratory splits (DATACHEM, Salt Lake 
City, Utah), and (3) the GC laboratory located in the Sigma 5 Building in the 
1100 Area of the Hanford Site, operated by PNL. 
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The constituent lists for which results were routinely reported are as 
shown in Tables E-2 and E-3 for the GC and GC-MS methods, respectively. Also 
included are the results for one set of blanks. The GC laboratory results 
consistently yielded lower levels of detection than either of the GC-MS 
laboratories. This was especially true when the GC-MS laboratory diluted the 
samples to avoid contamination of the instrument from the samples with high 
concentrations of carbon tetrachloride. In these case�, the detectiom limit 
is 10 to 100 times higher than the levels indicated in Table E-2. The GC 
laboratory reported and quantified any additional significant peaks in the 
chromatograph not accounted for by the standard list shown in Table E-3. (The 
standard list shown in Table E-3 is a close match to the list of known vola
tile organics identified with an asterisk in Table E-2). Of the 34 compounds 
listed, only seven were reported above detection limits in the samples 
analyzed during the period of this study: 

• carbon tetrachloride 

• ch 1 oroform 

• methylene chloride 

• trichloroethylene 

• tetrachlorotheylene ( or perchloroethylene) 

• methyl ethyl ketone, or 2-butanone 

• toluene . 

Only results for the above constituents are listed in the summary data 
table (Table E-4). All other constituents listed in Table E-2 or E-3 were 
below detection limits. 

In addition to the volatile organics, some results for inorganic anions 
were available that have been included. Additionally, not all results were 
received in time for inclusion in this report. They should eventually be 
available from the Hanford Environmental Information System (HEIS) data base. 
Other major co-contaminants in the carbon tetrachloride solvent waste included 
TBP, □BP, and DBBP. These constituents were not analyzed in the ground water 
samples collected for this study. However, TBP and □BP results for several 
wells within and adjacent to the study area are available from the Hanford 
Ground Water Data Base (HGWOB). These data are included in the existing data 
summary that follows. 

Quality Control Samples. Blanks, duplicates, and laboratory splits were 
used for quality control purposes. Blank results were as shown in Tables E-2 
and E-3. Duplicates and laboratory splits are indicated in Table E-4. It 
should also be noted that the three laboratory split results (one additional 
laboratory split result has not been received), as well as samples from two 
other wells, were processed as Level IV data and received Westinghouse 
Handford Level B validation (summary sheets attached). No problems were 
identified with any of the validation checks. 

Generally, there is good agreement for laboratory splits and duplicates 
for carbon tetrachloride and less so for chloroform. Other constituents are 
not consistently detected often enough to make any meaningful observation. 
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Table E-2. Constituent List and Blank Results for 
Gas Chromatography (GC) Method. 

Photo-ionization Electron capture 
Compound (ppb} detector detector 

Methylene Chloride <5 

trans-1,2-Dichloroethylene <0.5 <3 

1,1-0ichloroethane <3 

cis-1,2-Dichloroethylene <0.5 <2 

Chloroform <2 

1,1,1-Trichloroethane <2 

Carbon Tetrachloride <2 

1,2,-0ichloroethane <2 

Benzene <0.5 

Trichloroethylene <0.5 <2 

Toluene <0.5 

Tetrachloroethylene <0.5 <2 

Ethyl benzene <0.5 

M + P - Xylene <0.5 

0-Xylene <0.5 

Other species 
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Table E-3. Constituent List and Blank Levels for Gas 
Chromatography-Mass Spectrometry (GS-MS) Method. 

Concentration units (µg/L or 
Cas Nl.lli:>er c� µg/l(g) 

Data Chell PNL 325 

74-87·3 Chloroaethane 10 10 

74-83-9 Bromcmethane 10 10 

7'5·01-4 Vinyl Chloride 10 10 

7'5-00-3 Chloroethane 10 10 

7'5·09·2 Methylene Chloride8 5 5 

67-64·1 Acetone
8 10 10 

7'5·15-0 Carbon Disulfide 5 5 

7'5·35·4 1,1·Dichloroethene8 5 5 

7'5·35-3 1,1-Dichloroethane 5 5 

540-59-0 1,2-Dichloroethenea (total) 5 5 

67-66-3 Chlorofor111 5 5 

107-06-2 1,2·Dichloroethane8 5 5 

78-93-3 2-Butanonea,b 10 10 

71-55-6 1,1,1·Trichloroethane8 5 5 

56-23-5 Carbon Tetrachloridea 5 5 

108-05·4 Vinyl Acetate 10 10 

7'5-27-4 BrOl'IIOdichloromethane 5 5 

78-87-5 1,2-Dichloropropane 5 5 

10061-01·5 cis·l,3-Dichloropropene 5 5 

7'9·01-6 Trichloroethenea 5 5 

124-48·1 Oibromochloromethane 5 5 

7'9-00-5 1,1,2-Trichloroethane 5 5 

71-43-2 Benzene
a 5 5 

10061-02-6 Trans-1,3-Dichloropropene 5 5 

7'5-25-2 Bromoform 5 5 

108-10·1 4·Methyl·2·Pentanone 10 10 

591-78·6 2-Hexanone,•• c 10 10 

127-18·4 Tetrachloroethene8 5 5 

7'9·34·5 1,1,2,2-Tetrachloroethane 5 5 

108-88-3 Toluene8 5 5 

108-90-7 Chlorobenzenea 5 5 

100-41·4 Ethylbenzenea 5 5 

100-42-5 Styrene 5 5 

1330-20-7 Total Zylenes8 5 5 

llprevioualy reported in 200 West soils and/or known to have been used in processes associated with the 
Z Cr�be. 

Also known as methyl ethyl ketone. cAlso known as butylNthyl/ketone. 
E-7 
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A summary comparison between laboratory splits for this study and 
between results of this study and existing data is shown in Figure E-1. This 

data 
This 

plot indicates good agreement between CLP Level IV results and onsite GC 
(Sigma 5 laboratory) as well as reasonable agreement with existing data. 
provides confidence in the data necessary to combine all available carbon 
tetrachloride results for the far-field areal distribution maps. Thus, for 
the purposes of this study, there appears to be concordance between existing 
or nonvalidated data and current validated results. 

Existing Analytical Data 

All available 200 Area carbon tetrachloride results from the Hanford 
Ground Water Data Base (HGWOB) were combined with current results from 
Table E-4 to form an integrated data base for estimating far-field 
distribution patterns of carbon tetrachloride (Table E-5 and corresponding 
plots shown in Section 2.4.2)� Data for constituent code A61 in the vicinity 
of 200 West Area were extracted from the HGWOB using the Westinghouse Hanford 
Geosciences Group's Paradox software on 4/30/91. The data cover the period of 
1988 to the present. Where there were multiple results, the average was used 
for the entries shown in Table E-5. An "average" collection dateislisted in 
each case where multiple analytical results were averaged. The table also 
provides information about the well and sampling system used. In most cases, 
the plume appears to be moving slowly enough that combining the time periods 
of sample collection should not significantly distort the distribution pattern 
obtained. Otherwise, there is insufficient areal distribution data on a year
by-year basis. 

The time variability of existing carbon tetrachloride data is illus
trated in Figure E-2 at well WlS-16, the well with the highest ground water 
carbon tetrachloride concentrations. The plot also illustrates the effect of 
averaging multiple results from 1988 to present and that results from the 
previous analytical vendor are in reasonable agreement with present results. 

Existing data for TBP and DBP for the period 1/88 to 5/91 are provided 
in the HGWOB. All values from the HGWOB were listed as less than the 
detection Limits (10 µg/L for TBP and 10,000 µg/L for DBP. One value of 20 
µg/L appears for TBP in Table E-7 that was the apparent detection limit for 
that analysis (i.e., 1 isted as <20 µg/L in the HGWOB). 

E-8 
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HEIS Collection Temp. 

Well number Semple ID Date Time pH ·c 

2·W16·22 BOOJD2 4/18/91 1010 NA NA 

2•W18-20 H0007167 2/6/91 953 7.5 23.3 

2•W18-20-0 !El 2/6/91 953 7.5 23.3 

2-W18-20-1 (El 2/6/91 953 7.6 23.3 

2•W18-20 H0007305 3/20/91 NA NA NA 

LAB SPLIT H0007305 3/20/91 NA NA NA 

2•W18-9(bl E 2/6/91 1250 6.8 17.9 

2•W18-2 
' 

H0007302 3/20/91 NA NA NA 

LAB SPLIT H0007302 3/20/91 NA NA NA 

2•W18-17(P) 1/29/91 952 7.8 20.3 

2•W18-17 H0007303 3/20/91 
.. 

LAB SPLIT H0007303 3/20/91 

2-W18-17(DUP) H0007304 

W7•4 H0007326 

W7.5 H0007329 

699-43-88(P) 1/29/91 1226 7.7 17.2 

699-39-79(P) 1 /29/91 852 8 14.3 

699-49-79(P) 1/29/91 1130 7.8 17.8 

BLANK 

699-38-70 1/29/91 1040 7.2 19 

W16·16(HJ 1/30/91 910 7.6 17.7 

W16·16(DUP) 

16-9(81 1/31/91 845 6.5 14.5 

DUP(BI 1/31/91 845 6.5 14.5 

2•W10-17(H) BOOJF3 5/8/91 NA NA NA 

2-W10-1 B(Hl BOOJF4 5/8/91 NA NA NA 

Table E-4. Summary of Groundwater Analytical Results. (sheet 1 of 2) 

Conductivity Carbon Chiaro• Methylene Trichloro· Tetracloro• Methyl 

11S Tetrachloride form Chloride ethylene ethylene ethyl Fluoride Chloride 

ketone 

NA 1204 63 <6 7.9 1 NA 0.7 14.6 

205 193 14 <5 1 <0.5 7 NA NA 

205 181 13 <5 0.9 <0.5 6.5 NA NA 

205 179 14 <5 0.9 <0.5 6.6 NA NA 

NA 173 15 <5 0.9 <0.5 1.7 NA NA 

NA 150 21 <5 <5 <5 <10 NA NA 

263 61 5.5 <5 <0.5 <0.5 1347 NA NA 

NA 929 654 <5 1.7 1.1 NA NA NA 

NA 920 1100 <50 <50 <50 <100 NA NA 

246 NA NA NA NA NA NA NA NA 

1004 45 <5 9.4 0.7 NA NA 

1200 <50 <50 <50 <50 <100 NA NA 

NA NA 

230 <5 <5 <5 <5 <10 NA NA 

28 <5 <5 <5 <5 <10 NA NA 

291 <10 <10 <10 <10 <5 <20 NA NA 

280 340 <10 <20 <20 <20 <4-0 NA NA 

419 <5 <5 <5 <5 <5 <10 NA NA 

<5 <5 <5 <5 <5 <10 NA NA 

1083 38 <5 <5 <5 <5 <10 NA NA 

642 6200 <500 <500 <500 <500 <1000 NA NA 

5000 45 <5 8 <5 <10 

643 1600 1500 <500 <500 210J 700J NA NA 

643 1600 2400 <500 <500 <500 <1000 NA NA 

NA 1162 37 <5 15 1 NA 2.2 25.5 

NA 705 18 <5 5.9 <0.5 NA 1.3 27.1 

Phosphate Sulfate Nitrate 

<0.2 33.1 63.4 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

<0.2 65.4 121 

<0.2 62.2 54.1 

Lab 

A 

B(A) 

A 

A 

A 

C 

A 

A 

C 

B(Al 

A 

C 

C 

C 

C 

B 

AIBJ 

A(B) 

B 

A(BI 

B 

B 

B 

B 

A 

A 
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Chain 

of 

Custody 

38207 

38044 (22815) 

38044 

38044 

38075 

38072 

38037 

38074 

38067 

38041 (228141 

38100 

38072 

NO RECORD 

38127 

38128 

38047 

22817 (38046) 

22818 (38048) 

NA 

2281 6 (38045) 

38035 

38035 

38034 

38034 

3B210 

38211 

E-9 
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HEIS 

Well number Sample ID 

2·W15·6(H) BOOJF5 

2•W1 5-6-0(P) E 

2-Wl 5-6-1 (OUP) E 

2•W1 5-6(8-top) BOOJOO 

2-Wl 5-6(8-bott) BOOJD1 

Collection 

Date Time 

5/8/91 NA 

2/6/91 1105 

2/6/91 1105 

4/9/91 

4/9/91 

2•W15-16(H) H0007165 1 /30/91 910 

2•W15-6(P) 

2•W15·6(SPLIT COL) 

A ,. PNL SIGMA 5 LAB 

8 • PNL 325 LAB 

C "' OATACHEM, INC 

E ,. EXCEEDED HOLDING TIME 

E-10 

1/30/91 1020 

4/9/91 

P = SUBMERSIBLE PUMP 

H = HYDROSTAR 

B = BAILED 

OUP = DU PUCA TE 

pH 

NA 

7.4 

7.4 

6.5 

7.6 

7.6 

Table E-4. Summary of Groundwater Analytical Results. (sheet 2 of 2) 

Temp. Conductivity Carbon Chloro• Methylene Trichloro• Tetracloro• Methyl 

•c µS Tetrachloride form Chloride ethylene ethylene ethyl Fluoride 

ketone 

NA NA 2651 64 <5 1.3 1 .2 NA 0.8 

17.4 326 4851 23 <5 1.5 1.8 NA NA 

17.4 326 4638 23 <5 1.5 1.8 NA NA 

17.5 375 5770 43 <5 2.1 3 NA NA 

3784 22 <5 1.6 1.4 NA NA 

17.7 642 7429 38 <5 7.8 1.7 NA NA 

16.4 322 NA NA NA NA NA NA NA 

<5 NA 

Chloride Phosphate Sulfate Nitrate 

19.4 <0.2 33 4.7 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

Chain 
,. 

Lab of 

Custody 

A 38212 

A 38049 

A 38049 

A 38205A 

A 38205A 

B(AI 38035 (22813) 

NA 38032 

NA 38204 

.,. 

I • 

;,,I 

... 1 

·1 

I· 

I • 



II) 

I'll 

E 
Cl 

m 
0 
� 

(1) 

I'll 

.!!l 
I'll 

0 

� 

� 

... 

l
.., 

C) 
"C 

) 

-=::! 
Cl 

D0E/RL-91-32 
Draft A 

Figure E-1. Comparison of Interlaboratory Results for Carbon 
Tetrachloride in 200 West Area �round Water. 
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Table E-5. Summary of 

IJELL EIJ NS DIAM 
------------

IJ10·13 78297 43137 4 

IJ10·14 78330 43143 4 

IJ10·4 75977 43033 8 

IJ10·9 75930 43760 6 

IJ11·14 73000 44000 8 

IJ11·7 74251 43350 8 

IJ14·10 71905 40810 8 

IJ14·2 75330 42255 8 

IJ14·5 75440 41160 6 

IJ14·6 75440 41360 6 

IJ15·10 76920 41080 8 

IJ15·11 77040 41145 8 

IJ15·12 76095 42350 6 

IJ15·15 78103 40330 4 

� IJ15·16 m87 40269 4 

IJ15·18 m83 39705 4 

IJ15· 19 77772 41041 4 

IJ15·20 78120 41028 4 
-

IJ15·24 78096 39851 4 

IJ15·4 75700 41200 8 

IJ15·6 75765 40005 6 

IJ15-7 76180 40880 8 

IJ18·15 77152 36990 8 

IJ18· 17 76091 39256 8 

IJ18·2 77150 39120 8 

IJ18·20 76477 38103 8 

IJ18·21 78080 37794 4 

IJ18·23 78120 38987 4 

IJ18·24 77180 38998 4 

IJ18·26 78097 39477 4 

IJ18·4 m75 39150 8 

IJ18·5 m50 39350 8 

IJ18·9 76846 38852 6 

IJ19· 1 75491 37613 8 

IJ19· 11 74210 37860 6 

IJ19· 12 75456 38052 6 

IJ19·13 74180 37510 6 

IJ19·15 74285 37775 6 

IJ19·16 74230 37950 6 

IJ19· 18 73936 37895 6 

IJ19· 19 n4o6 37569 5 

IJ19·2 73000 36849 8 

IJ19·20 n252 37525 6 

IJ19·21 75273 37462 6 

IJ19·23 n587 37499 5 

O0E/RL-91-32 
Draft A 

200 West Area Carbon 
(1/88 to 5/91). 

DEPTH PERF MIN 
----- --------

247 

447 

236 190 

220 0 

310 250 

306 245 

330 260 

220 181 

238 190 

236 195 

298 183 

300 183 

220 195 

253 

238 

238 

235 214 

240 220 

241 220 

212 170 

410 175 

325 182 

243 170 

265 220 

280 200 

250 220 

226 

251 

235 

243 222 

246 200 

272 195 

217 180 

208 178 

250 

250 

250 

283 

285 

356 

249 

240 235 

248 

223 

252 

E-12 

PERF MAX 
--------

245 

0 

313 

290 

275 

222 

225 

225 

297 

297 

215 

235 

240 

241 

216 

408 

350 

243 

250 

278 

249 

243 

278 

274 

218 

299 

295 

Tetrachloride Data 

DRILL DATE SAMPLER RESULT 
---------- ----------

9/25/87 P•Hydstr 11.8 

11/18/87 P·Hydstr 5.0 

11/30/52 P·Submrsbl 2663.0 

10/31/73 P·Submrsbl 2000.0 

12/31/62 Bailer 767.0 

9/30/51 Beiler 2290.0 

7/31/81 5.0 

5/31/55 P·Submrsbl 983.0 

10/31/74 P·Submrsbl 630.0 

12/31/74 P·Submrsbl 301.0 

1/31/68 P·Submrsbl 3893.0 

3/31/68 P·Submrsbl 4900.0 

10/31/73 Bailer 1580.0 

9/02/87 P·Hydstr 471.0 

9/02/87 P·Hydstr 7867.0 

8/04/87 P·Hydstr 1897.0 

P·Hydstr 1105.0 

P•Hydstr 192.5 

P·Hydstr 380.0 

1/31/56 P·Submrsbl 1960.0 

1/03/59 P·Submrsbl 4744.0 

3/31/66 P·Submrsbl 2350.0 

4/30/80 P•Submrsbl 106.0 

9/30/81 P·Submrsbl 1004.0 

1/11/58 929.0 

8/31/82 183.0 

7/29/87 P·Hydstr 139.0 

7/01/87 P·Hydstr 749.0 

8/11/87 P•Hydstr 816.0 

P·Hydstr 229.0 

2/28/59 Bailer 137.0 

11/30/58 P·Submrsbl 3517.0 

12/31/68 Bailer 165.0 

5/31/59 Bailer 7.0 

4/30/83 115.0 

1/31/83 P·Submrsbl 20.0 

6/30/84 P·Submrsbl 36.0 

6/30/85 P•Submrsbl 84.2 

6/30/85 P·Submrsbl 162.0 

11/30/85 P·Submrsbl 44.5 

1/31/87 P·Submrsbl 15.0 

8/31/57 P·Submrsbl 22.0 

6/30/86 P·Submrsbl 33.4 

7/31/86 P·Submrsbl 5.0 

3/31/87 P·Submrsbl 28.5 

) 
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Table E-5. (Continued). 

WELL EW HS DIAM !>EPTH PERF MIN PERF MAX DRILL DATE SAMPLER RESULT 
----------- -------- -------- ---------- ----------

W19-24 72588 37613 5 249 4/30/87 P·Submrsbl 19.0 

W19·25 72250 37575 5 246 4/30/87 P·Submrsbl 26.0 

W19·26 72345 37504 5 248 4/30/87 P·Submrsbl 30.0 

W19-27 75072 37629 5 230 4/30/87 P-Submrsbl 10.0 

W19·28 73184 37823 4 256 236 256 P·Hydstr 50.0 

W19·3 74098 37819 8 244 230 280 9/30/57 P·Submrsbl 87.7 

W19·5 74685 36850 6 230 205 230 11/30/68 P-P� 4.0 

W19·9 74225 37895 6 284 263 302 8/31/44 P·Submrsbl 110.0 

W22-1 75208 35455 8 285 190 280 6/30/56 P·Sut:mrsbl 5.0 

W22-12 74499 35180 8 310 200 319 1/31/56 P·Submrsbl 5.0 

W22-20 73182 34175 8 238 205 299 6/30/57 P·Submrsbl 10.8 

W22-22 73098 36094 8 297 225 300 7/31/60 P·Submrsbl 5.0 

W22-26 74450 36100 8 282 200 298 12/31/63 P-Sut:mrsbl 5.0 

W23-10 76535 35420 6 224 165 230 10/31/72 P·Submrsbl 5.0 

W27-1 73242 33752 6 250 6/30/84 P·Submrsbl 5.0 

W6-2 75302 45571 4 245 11/13/87 P·Hydstr 105.7 

W7-1 78601 46551 4 244 7/30/87 P·Hydstr 5.0 

W7·2 mas 46519 4 222 9/30/87 P·Hydstr 5.0 

W7·4 no4o 45435 4 233 11/19/87 P·Hydstr 212.4 

W7·5 76816 46509 4 228 11/19/87 P·Hydstr 29.5 

W7·6 76219 46509 4 229 11/02/87 P·Hydstr 5.0 

W7-7 76519 46509 4 228 207 228 P-Hydstr 5.0 
.1 

W7·8 75880 46510 4 241 220 241 P·Hydstr 5.0 
� 

W7·9 78889 46549 4 241 220 241 P·Hydstr 5.0 

W8·1 79200 46551 4 256 7/23/87 P-Hydstr 5.0 

W9-1 79507 44508 4 286 10/22/87 P·Hydstr 5.0 

38-70 70226 38142 8 295 255 380 6/30/57 P·Submrsbl 39.0 

39-79 78751 39198 8 240 195 295 9/30/48 P·Submrsbl 768.0 

_) 
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Figure E-2. Carbon Tetrachloride History in Well WlS-16. 
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Water levels or elevations used to prepare the water table map for the 
216-Z cribs area are listed in Table E-6. Water table elevations were 
extracted from the HGWDB using Westinghouse Hanford Geosciences Group's 
Paradox software. Most of the data were for December 1990 to January 1991. 
However, some earlier dates were used to obtain the coverage needed (e.g., 
June and July 1990). Major shifts in the water table are not likely over this 
interval of time. In addition it should be noted that it was necessary to 
estimate ground surface elevation from a topographic map to obtain water table 
elevations for wells 2-Wl8-17 and 2-Wl8-20. In addition it should be noted 
that the number of significant figures do not indicate accuracy. While steel 
tape readings can be made to +/-0.01 ft, the greatest uncertainty is in the 
elevation of the well casing for which an uncertainty of +/-1 ft is likely. 
More accurate survey results are needed to improve this source of possible 
error. 

Table E-6. Water Table Data for Wells 
Near 216-Z Cribs. 

WELL EW NS DATE HEAD 
------- ------ ------ -------- --------

Wl5-15 78103 40330 12/11/90 467 .13 
Wl5-16 77387 40269 2/21/91 469.71 
Wl5-17 77387 40221 12/11/90 467.38 
Wl5-18 77383 39705 · 12/11/90 468.10 
Wl5-24 78096 39851 12/11/90 467.33 
Wl5-5 75984 39537 12/12/90 469.21 
Wl5-6 75765 40005 1/30/91 468.82 
Wl5-8 75910 39740 5/07/90 470.77 
Wl5-9 75890 39930 1/31/91 470.10 
Wl8-10 76803 38847 6/20/90 470.85 
WlS-17 76091 39256 1/29/91 468.92 
WlS-20 76477 38103 2/06/91 469.71 
Wl8-21 78080 37794 12/11/90 467.38 
Wl8-22 78109 37831 12/11/90 466.63 
Wl8-23 78120 38987 12/11/90 467.40 
Wl8-24 77180 38998· 12/11/90 468.35 
Wl8-26 78097 39477 12/11/90 467 .39. 
Wl8-3 77700 39600 12/17/90 463.06 
Wl8-4 77375 39150 12/17/90 466.62 
Wl8-5 77250 39350 12/14/90 467.22 
Wl8-9 76846 38852 5/03/90 470.02 

E-15 
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The need for a number of improvements was evident from this reconnais
sance ground water characterization effort. Some conclusions or observations 
of a more general nature are also provided. 

1. There is a very limited number of reliable monitoring wells in the 
vicinity of the 216-Z-lA Tile Field, the 216-Z-9 Trench, and the 
216-Z-18 Crib to monitor the potential response of ground water to 
remediation of the vadose zone. These wells include: 2-Wl8-2, 
2-18-17, and possibly 2-Wl5-6. The last two of this group are old 
(ca 1982 and 1957) for which preferential pathways around the 
casing may be a possibility. Either some new wells need to be 
installed, or alternative sampling systems used such as perched 
water zone sampling using the Hydropunch [trade name, need company 
name and locale]. 

2. Improved ground water sampling procedures are needed, especially 
for assessing the depth distribution near the surface of the 
aquifer. This can be accomplished by discrete depth sampling at 
0.5-m intervals after slowly purging the well. Elimination of 
aeration from the Hydrostar sampling system is needed for sampling 
in the standard configuration. 

3. Dedicated analytical instrumentation is needed for ground water as 
well �s soil gas analyses. The turnaround time for laboratory 
work is becoming a major obstacle to timely decisions. Field 
located GC equipment can be cross referenced (comparative 
sampling) to other ongoing RCRA and CERCLA water sampling 
activities for which CLP Level IV results are required. Results 
of this investigation show that only a few volatile constituents 
are present in ground water. A GC is adequate instrumentation in 
this situation. 

4. Low range as well as high range analytical capability is needed to 
assess the extent of the low concentration boundary (<0.3 p/b) of 
the carbon tetrachloride plume. These two types of of samples 
need to be segregated so that ultrasensitive instrumentation is 
not overloaded by a high range sample. 

5. Results of this study indicate that past carbon tetrachloride 
data, and perhaps other volatil€ constituent data as well, are 
reliable even though rigorous validation checks of the data cannot 
be performed post facto. 
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June 5, 1991 

Mr. Grover Buhr 
A.T. Kearney, Inc. 
1 Lagoon Drive 
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Christine Eddy & Associates, Inc. 
16408 N.E. 170th Place 
Woodinville, WA 98072 

(206) 485-5860 

Redwood City, CA 9�065 

Dear Grover: 

Christine Eddy & Associates, Inc. (CEA) was requested by Michael Hagood of 
Westinghouse Hanford Company (WHC) on May 29, 1991, to provide a review of the 
216-Z-1A Tile Field Soil Venting Characterization Report prepared by Hart 
Crowser for Ebasco Services and dated May 23, 1991. This review was performed 
in cooperation with Hart Crowser. The purpose of this review was to evaluate 
the model to determine: 

the appropriateness of the model to simulate the 216-Z-1A Tile 
Field vapor extraction test; 

the appropriateness of the input parameters; and 

the validity of the model calibration process. 

This work was performed on .an expedited basis in order to meet the publishing 
requirements of WHC. 

The computer code (HODFLOW) chosen by Hart Crowser to model the withdrawal 
scenarios appears to be appropriate to the problem. Many of the input 
parameters were modified by Hart Crowser to simulate the flow of air through 
the vadose zone. The modifications were checked and the conversions of most 
parameters appears to be correct. 

The solutions provided by the final calibrated model were. however. based on 
several assumptions that CEA believes should be revised. The permeability 
chosen for the final model was more than 2 orders of magnitude higher than the 
permeability predicted from the field testing. After discussions with Kearney 
and WHC, CEA determined that a lower permeability would be more appropriate 
given the site conditions �nd the data from the on-site wells. The boundary 
conditions used in the model calibration were influencing the model results 
slightly along the east and west sides of the model area. In addition, as 
Hart Crowser agreed, the vertical conductivity parameters (referred to as 
VCONT) were incorrectly computed and input in the model. VCONT was calculated 
by Hart Crowser as the thickness of an element divided by the vertical 
hydraulic conductivity. VCONT should be calculated as a series which takes 
into account the thickness and vertical hydraulic conductivity of each layer 
and the layer below it (VCONT = 2/(T1/K1 + T2/K2}. where T and Kare the 
thickness and vertical hydraulic conductivity of each layer). This change in 
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VCONT was minor and only had a slight effect on the model results. Based on 
the items outline above, CEA believed it was necessary to rerun the model to 
obtain a more realistic solution. 

Model Recalibration 

CEA calibrated the revised model to data from the venting well (W18-171). 
This was done because the observation well did not appear to have data 
representative of the system. especial Jy when compared to the venting well 
data. This Jack of representativeness may be the result of barometric 
pressure effects. the well not performing adequately (due to perforations in a 
lower permeability interval. inadequate perforations. etc.). or other reasons. 
Therefore. the venting well data appear to be a more reliable representation 
of the hydraulic parameters in the area. 

The larger model grid (�1 X 26). used in the Hart Crowser scenario modeling. 
was used in the CEA model calibration to reduce the effects of the boundary 
conditions. The vertical conductivity values were corrected, and all other 
input parameters were the same as those used in the Hart Crowser modeling. 
The time of simulation was increased to 80 hours to match the actual time of 
the venting test. Steady state in the model was reached between 10 and 20 
hours after the start of the venting test. The venting rate at well W18-171 
was 305 cfm. between the average rate of 300 to 310 cfm as reported for the 
80-hr vent test. The permeability of the layers was adjusted until the 
drawdown in the venting well was within the observed range of 35 to �O in. 
water gauge (w.g.}. The final calibrated model predicted a drawdoln of 35.9 
in. w.g. (Figure 1) using a permeability of 7.5 darcies (8.25 x 10· cm 2) in 
the upper layers and a permeability of 15 darcies (1.65 x 10·7 cm 2) in the 
lower layer. These values match fairly well with the permeabilitY. calculated 
from the Phase 2 venting test of about 3.76 darcies (3.8 x 1o·B cm 2 ). 

Venting Scenarios 

Using the recalibrated model, venting scenarios were run to determine the 
venting rates necessary to obtain a drawdown of 0.2 in. w.g. and 1.0 in. w.g. 
at the edge of the crib using either one well or three wells. 

Figures 2 and 3 show the drawdown for the one well scenarios. To obtain a 
model predicted drawdown of 0.2 in. w.g. at the edge of the crib, it was 
necessary to pump at a rate of 160 cfm from the center of the tile field. A 
drawdown of 1.0 in. w.g. was observed at the edge of the crib using a pumping 
rate of 813 cfm. 

Figures� and 5 show the drawdown for the three well scenarios. A drawdown of 
0.2 in. w.g. at the edge of the crib was obtained using a pumping rate of 21.6 
cfm from each well. A pumping rate of 108 cfm at each well was required to 
obtain a predicted drawdown of 1.0 in. w.g. at the edge of the crib. 
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Conclusions 
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The assumptions of boundary conditions and model size as well as the vertical 
condutivity (VCONT) input values in the original calibrated model were changed 
and the model recalibrated. The model was recalibrated to the venting well 
which is expected to be more representative of the site conditions. The 
recalibrated model predicts significant differences in the area of influence 
of the venting well in the 216-Z-1A tile field from those predicted by the 
orig i na 1 mode 1 . 

Sincerely. 
Christine Eddy & Associates, Inc. 

Christine Eddy 
President 

cc: Michael Hagood. WHC 

Fl-3 

.. 

• 



0.00 

1050.00 

900.00 

750.00 

600.00 

450.00 

300.00 

150.00 

0.00 
0.00 

150.00 300.00 450.00 

Scale 1" = 180' 
Contour Interval = 2 in. 
Drawdown at Well = 35.9 in. 

, ___ __ 

150.00 300.00 450.00 

600.00 

' 1050.00 

900.00 

750.00 

600.00 

450.00 

300.00 

150.00 

0.00 
600.00 

Figure 1. Drawdown Predicted in Well W18-171 for Final Model Calibration Run 

Fl-4 

_) 

• 



0.00 

1050.00 

900.00 

750.00 

600.00 

450.00 

300.00 

150.00 

150.00 300.00 450.00 

Scale 1" = 180' 

Contour Interval = 1 in. 
Drawdown at Well = 19 in. 

0. 

600.00 

1050.00 

900.00 

750.00 

600.00 

450.00 

300.00 

150.00 

0. 00 �_.____.__.....__.___.. _ _._____.__.......__.____,, _ _._____.__..___.___, 0. 0 0 
0.00 150.00 300.00 450.00 600.00 

Figure 2. Drawdown of 0.2 in. w.g. at the Edge of the Crib Using One Well 

Fl-5 



0.00 

1050.00 

900.00 

750.00 

600.00 

450.00 

300.00 

150.00 

0.00 
0.00 

150.00 300.00 450.00 

Sea 1 e 1" = 180 · 

Contour Interval = 5 in. 

Drawdown at Well = 95.8 in. 

150.00 300.00 450.00 

600.00 

1050.00 

900.00 

750.00 

600.00 

450.00 

300.00 

150.00 

0.00 
600.00 

Figure 3. Drawdown of 1.0 in. w.g. at the Edge of the Crib Using One Well 

Fl-6 

. . , . 



. -

� . 

0.00 

1050.00 

900.00 

750.00 

600.00 

450.00 

300.00 

150.00 

150.00 300.00 

Sea I e 1 " = 180 · 

450.00 

Contour Interval = 0.2 in. 

Drawdown at Wells = 2.8 in. 

600.00 

' 

T 
1050.00 

900.00 

750.00 

600.00 

450.00 

300.00 

150.00 

0. 00 ....__.....___.__..__......____.__..__......____.__...__......____.,_....__.....,___.___, 0. 0 0 
0.00 150.00 300.00 450.00 600.00 

Figure �- Drawdown of 0.2 in. w.g. at the Edge of the Crib Using Three Wells 

Fl-7 



0.00 

1050.00 

900.00 

750.00 

600.00 

450.00 

300.00 

150.00 

150.00 300.00 450.00 

Sea I e 1 " = 180 · 
Contour Interval = 1 in. 

Drawdown at Wells = 13.8 in. 

600.00 

1050.00 

900.00 

750.00 

600.00 

450.00 

300.00 

150.00 

0. 00 .___....._____.__...__.____.__..___.____.__..___.____.,_..._____.____,__, 0. 0 0 
0.00 150.00 300.00 450.00 600.00 

Figure 5. Drawdown of 1.0 in. w.g. at the Edge of the Crib Using Three Wells 

Fl-8 

' 
' 

\ 



_j 

... 

) 

OOE/Rl-91-32 
Draft A 

APPENDIX F2 

FINAL TEST REPORT 

REVISION 1 

• 



THIS PAG I Tl N LV 

LEFT LA K 

) 

.. :� 
• . .  



r· 

• 

j 
., 

. J  

DOE/RL-91-32 
Draft .A 

FINAL TEST REPORT 
REVISION 1 

216-Z-lA TILE FIELD 
SOIL VENTING CHARACTERIZATION 

(TASK 7 OF 200 WF.sT AREA 
CARBON TETRACHLORIDE 

EXPEDITED RESPONSE ACTION) 

June 14, 1991 

Submitted to 
WF.sTINGHOUSE HANFORD COMPANY 

Task Order E-91-13 of Order No. :MLW-SVV-037106 

Prepared for 
EBASCO SERVICES INCORPORATED 

by 

Hart Crowser, Incorporated 

r 

F2-l 



,, 

EBASCO SERVICES INCORPORATED 

OOE/RL-91-32 
Draft � 

1201 Jadwin Ave., Suite 202. Richland. WA 99352-3429 

Mr. L.C. Swanson 
Westinghouse Hanford Company 
P.O. Box 1970 
Richland, WA 99352 

June 14, 1991 
ERL-WHC/91-13-L-91-145 

SUBJECT: WHC ORDER NO. MLW-SVV-037106 

TASK ORDER NO. E-91-13 

VAPOR VACUUM EXTRACTION TE.ST 

FINAL REPORT 

Dear Mr. Swanson: 

E:EtB:O 

Ebasco is pleased to submit its revised final report under Task Order E-91-13, "Final Test 
Report, 216-A-lA Tile Field Soil Venting Characterization." This report contains resolution 
of comments provided by WHC on the previous submittal and addresses the results of Task 7 
of the Expedited Response Action dealing with carbon tetrachloride contamination of vadose 
zone sediments in the 200-West Area of the Hanford Site. The submittal of this revised final 
report completes the Ebasco scope of work under this task order. 

Please contact Jim Wilder at (206) 324-9530 or Rick Cameron at 943-0550 if you have any 
questions on this final submittal. 

RHB:mfj 
enclosure 

cc: R. Treat, w/o enclosure 
J. Wilder, w/o enclosure 
R. Cameron, w/o enclosure 
File: 2.2/14.2 

Very truly yours, 

��,;:16� 
Russell H. Boyd, P .E. 
Project Manager 
Ebasco Services Incorporated 
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DISCLATh1ER 

This report was prepared as an account of work sponsored by the United States government. 
Neither the United States nor the Department of Energy, nor any of their employees, makes 
any warranty, expressed or implied, nor assumes any legal liability or responsibility for the 
accuracy, completeness, or usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately owned rights. Reference 
herein to any specific commercial product, process, or service by trade name, mark, 
manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government, any agency thereof, or any 
contractor or subcontractor. The views and opinions of authors expressed herein do not 
necessarily state or reflect those of the United States Government, any agency thereof, or any 
contractor or subcontractor. 
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EXECUTIVE SUMMARY 

Westinghouse Hanford Company (WHC) performed a soil venting characterization 
study at the 216-Z-lA Tile Field during April 1991 to assess the feasibility of using a soil 
vapor extraction system (VES) to remove carbon tetrachloride (CC4) vapors and other 
volatile organic compounds from the unsaturated soil beneath the tile field. The study was 
completed as Task 7 of the Expedited Response Action Project Plan that was drafted by 
WHC in response to the joint agreement between The U.S. Environmental Protection 
Agency, the Washington State Department of Ecology, and the U.S. Department of Energy -
Richland Operations Office. 

The 216-Z-lA Tile Field was selected as the study site for several reasons. First, 
historical operations resulted in the disposal of about 5,200,000 liters of wastewater 
containing about 245 metric tons of CC14 to the tile field between 1964 and 1969. Second, 
many test casings had already been installed to about 150 feet below ground at the 216-Z-lA 
Tile Field. Third, some of the casings were outside the fenced zone at the tile field, which 
allowed easy access for the venting tests. 

The VES apparatus, which was purchased from a contractor, was designed to vent 
500 cubic feet per minute of soil gas and treat it using high efficiency particulate air (HEPA) 
filters and canisters filled with _granular activated carbon to remove radiological and organic 
components, respectively, before the treated air was discharged to the atmosphere. In-line 
monitors were installed to measure the process stream concentrations continuously. The data 
acquisition system was programmed to automatically shut down the venting system if the 
measured concentrations in the process piping exceeded allowable limits. 

The VES apparatus was equipped with sampling ports to allow sampling of the 
extracted soil vapor for chemical analysis by the WHC laboratory. Sampling was performed 
for the following constituents: volatile organic compounds {primarily CC4); particulate 
radionuclides; butyl alcohol and other possible breakdown products of the disposed process 
chemical; and water vapor, which is not toxic but which could affect the performance of a 
full-scale venting system. 

Four existing wells at the tile field were used for the study. They were configured in 
a nearly linear relationship from north to south. Two of the wells were inside the fenced 
area and penetrated the tile field itself, and two wells were outside the fence. The 
northernmost and southernmost wells were about 250 feet apart, with well spacings of 30 
feet, 95 feet, and 250 feet. Based on inspection of historical boring logs, each of the four 
casings were perforated at strategic vertical intervals to provide access to the soil strata. that 
were considered most likely to have accumulated volatile compounds. The perforated 
intervals in each were isolated using straddle packers, allowing the different strata. under the 
tile field to be tested independently. 
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Phase One of the study was devoted to assessing the laterar and vertical distributions 
of CCLi under the tile field. "Puff tests" were used, where low flowrates of soil gas were 
vented for ;a short duration from many of the perforated intervals while gas samples were 
taken. The Phase One tests showed that the CC4 vapor was mainly concentrated in the 
lower soil zones under the tile field, but that significant CC14 vapor concentrations were 
found in subsurface soils outside the tile field boundary. 

Phase Two of the study was devoted to assessing the air permeability of the soil 
within two strata at the edge of the tile field. The measured permeability of a sandy soil 
layer about 60 feet below ground surface ranged from about 2 to 7 darcies. The second 
hydraulic venting test, of the fine sand layer about 120 feet below ground surface, did not 
produce usable data. After the test was completed it was determined that the vacuum data 
measured during that second test were adversely affected by variations caused by barometric 
pressure swings. 

Phase Three of the study involved long-term venting tests at two of the wells, at 
perforated intervals near where the highest CC� concentrations were found during Phase 
One. The first test was done by venting a well near the center of the tile field at about 55 
cubic feet per minute (cfm) for 24 hours. The CCLi vapor concentration quickly stabilized at 
about 200 part per million volume (ppITly), and about 8 pounds of CCLi were removed during 
the 24-hour test. The second test was performed by venting a well at the outer edge of the 
tile field at about 330 cfm for about 80 hours. The CCLi vapor concentration increased 
steadily to about 900 parts per million (ppm), indicating that a surge of CCli was being 
drawn to the venting well from the interior of the tile field. · About 300 pounds of CC� was 
removed during the 80-hour test. 

Low concentrations of particulate alpha and gamma activity were measured at the 
VES inlet, upstream of the particulate prefilters and HEPA filters. The particulate activity 
was not detected consistently at all time intervals, and it is not certain whether the 
radionuclides actually appeared and disappeared during the course of the test or· whether the 
detected radionuclides were in fact sampling artifacts. 

Spectral gamma logging of the exterior of the GAC canisters after completion of all 
tests indicated that what appears to be radon and radon daughter products were captured by 
the GAC. Radon is a naturally occurring compound in soil, and it is believed that most of 
the accumulated radon originated from natural sources. 

Based on the results of the venting tests, a design description for a full-scale VES is 
provided in this Test Report. The design is based on constructing a VES capable of venting 
1,400 cfm of soil gas and treating it to satisfy upcoming air toxics regufations. The full
scale VES is designed to remove and treat about 580 pounds per day of CCLi during the 
initial startup period; after that time the CC4 removal rate is expected to decrease as the 
CC14 in the soil is depleted. 

11 
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The recommended full-scale VES consists of trailer-mounted equipment that can be 
moved as needed to vent the 216-Z-lA, 216-2-18, and 216-Z-9 tile fields. The use of a 
mobile VES is recommended over the use of a stationary -system that would be connected to 
the various tile fields by long piping networks. The key components of the recommended 
VES are as follows: 

► Several venting wells should be used at each of the tile fields to be vented. 
This will provide flexibility to allow more aggressive venting at the portions of 
the tile fields that display the highest concentrations of CCJ.i vapor. 

► The venting wells at each tile field should be connected to the mobile VES 
using above-ground flexible hose, which should be heated to minimize 
uncontrolled moisture condensation in the hoses. Flexible hose will be much 
easier to implement at Hanford than would buried solid piping that is more 
commonly used at industrial sites. 

► It is recommended that 220-volt line electrical power be permanently installed 
at each of the tile fields so that the mobile VES can be used without the need 
for diesel electrical generators. 

► The vacuum pump modules should be designed to provide a maximum venting 
flowrate of 1,400 cfm at a vacuum of about 100 inches water at the well 
heads. 

► Efficient water vapor removal, by either efficient water vapor knockouts or by 
electric chillers, should be installed at the YES inlet to prevent moisture 
condensation inside the ducting and process equipment. 

► Particulate prefilters and dual HEPA filters should be installed on the vacuum 
side of the system to remove low concentrations of particulate radionuclides 
that might be entrained in the vented air. 

► The presence of radon at concentrations near or slightly above natural levels 
should be considered in the design and licensing of the VES. The VES should 
be equipped with continuous radiation monitoring to ensure that the 
concentrations of radon, radon daughter products, and/or particulate 
radionuclides in the emitted gas are within acceptable limits. 

► The system should be designed to permanently destroy an assumed 750 ppm of 
CCI. in the vented air stream, and to reduce the stack concentrations of all 
contaminants to meet upcoming air toxics limits at the property line. A 
commercially available catalytic oxidizer is recommended, although a high 
efficiency thermal oxidizer would also work well. 

lll 
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► Monitoring equipment should be designed more specifically for the expected 
operating conditions, e.g., the equipment will not degrade in the presence of 
CCL4 ; will provide reliable information on system operation under varying 
flow characteristics; and will withstand expected relative humidity conditions. 

► Based on the observation that the electronic and manual sensors measuring the 
vacuum pressures at the wells did not correspond closely at times, it is 
recommended that the vacuum gauges used for the full-scale VES be of a 
different type than those used for the vent test. 

► Hydrochloric acid (HCI) emissions that would be formed by the combustion of 
the CCI.. are a major concern. The estimated property line concentrations of 
HCl that would result from the recommended VES are less than the allowable 
air toxics limit. Although Ecology might normally require the use of an HCl 
scrubber on a VES as large as the one described herein, it is recommended 
that WHC negotiate with Ecology to allow the system to operate without a 
scrubber. This recommendation is based on the difficulty, expense, and 
secondary waste that would result from the use of a wet HCl scrubber at 
Hanford 
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1.0 INTRODUCTION 

On December 20, 1990, a letter to the U. S. Department of Energy - Richland Operations 
Office requesting an Expedited Response Action (ERA) Plan to address the 200 West Area 
carbon tetrachloride contamination was issued jointly by the U.S. Environmental Protection 
Agency (EPA) and the Washington State Department of Ecology (Ecology). In response to 
that request, an ERA Project Plan (WHC-SD-EN-AP-046) was drafted on January 9, 1991, 
by Westinghouse Hanford Company (WHC). Seven initial work tasks were identified in the 
ERA Project Plan, the goal of which was to minimize or stabilize the spread of carbon 
tetrachloride vapors from the unsaturated soils (vadose zone) beneath the Z Plant disposal 
sites by intercepting much of that material before it enters the groundwater. 

This Test Report describes the soil venting demonstration test performed under Task 7, 
"Vacuum Extraction Test", of the ERA Project Plan. The venting tests were performed at 
the 216-Z-lA Tile Field in the 200 West Area (Figure 1-1). 

The procedures that were originally specified for this venting test were described in the 
WHC document entitled "Test Plan: 216-Z-lA Tile Field Soil Venting Characterization, 
WHC-SD-EN-TP-003, February 25, 1991. During the course of the field testing a limited 
number of changes to the Test Plan were required based on unforseen conditions. Those 
deviations from the original Test Plan are described in this Test Report as well as in 
Engineering Change Notices. 

This report is organized as follows: 

• 1.0 INfRODUCTION 

• 2.0 TE.5T OBJECTIVES AND TE.5T SCOPE 

• 3.0 TE.5T PROCEDURES 

• 4.0 TE.5T RESULTS 

• 5.0 DESIGN DESCRIPTION FOR FULL-SCALE VES 

• 6.0 SUMMARY AND RECOMMENDATIONS 

• 7.0 REFERENCES 

• APPENDIX A 

• APPENDIXB 

• APPENDIX C 

IOilvcnLfrl • 

CALCULATION PROCEDURES FOR NET SOIL 
VACUUM DETERMINATION 

SOIL VENTING TE.5T ANALYSIS AND VENTING 
SYSTEM DESIGN EVALUATION 

CHRONOLOGICAL FIELD LOG 
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Figure 1-1 

Z Plant Liquid Waste Sites 
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2.0 TEST OBJECTIVES AND TEST SCOPE 

The objectives of the Task 7 vapor extraction test were to obtain the following information: 

(1) Approximate vertical and lateral distribution of volatile organic compounds (VOCs) 
in soil strata under and near the tile field to confirm whether VOCs have accumulated 
in the strata. 

(2) Soil permeability and venting radius of influence in strata for aiding in the design of 
a full-scale VES. 

(3) Trends in concentration, volumes, and types of components that are vented under 
conditions likely to be used in operating a full-scale VES. 

(4) Concentrations of particulate radionuclides that might be entrained by the vented soil 
gas during operation of a full-scale VES. 

(5) Other data for designing and permitting a full-scale VES for installation by September 
7, 1991. 

This information is likely to have applicability to vapor extraction at other CC14 disposal 
cribs in the 200 West Area if the soil stratigraphy is shown to be consistent across the area 
and if the nature of the wastes disposed into the different cribs is similar. 

2.1 NATURE OF CONTAMINANTS IN THE V ADOSE ZONE 

Field activities for Task 7 were concerned with the vadose zone under the 216-Z-lA 
Tile Field, where elevated concentrations of contaminants and their breakdown products were 
likely to occur. The following historical information in this tile field is based on the ERA 
Project Plan (WHC-SD-EN-AD-046) dated January 9, 1991. 

2.1.1 Contaminant Sourc� 

The cited historical information indicates that the predominant use of the tile field 
was for disposal of process wastewater from Z Plant operations. A plume of contaminants, 
probably associated with these discharges, has been identified in the groundwater below the 
site. In addition, the vadose (unsaturated) zone above the groundwater table is known as a 
result of vapors encountered during drilling to contain elevated concentrations of 
contaminants. 

The 216-Z- lA Tile Field received overflow process wastewater from 1949 to 1959. 
That wastewater did not contain carbon tetrachloride. During that period, the tile field 

'\ 

received about one million liters of wastewater which had_a pH of between 8 and 10. ) 
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In 1964, the 216-Z-lA Tile Field was reactivated for receipt of aqueous and organic 
wastes from the Plutonium Reclamation Facility in the 236-Z Building and the 242-Z Waste 
Treatment and Americium Recovery Building. The high-salt aqueous waste discharged to the 
tile field was primarily a concentrated (5M to 6M), acidic (pH - 1.0), sodium nitrate 
solution. In addition to the aqueous phase, organic liquids consisting of carbon tetrachloride 
(CC14), tributylphosphate (TBP), and dibutylbutylphosphonate (DBBP) occurred in saturation 
amounts in the aqueous phase and were also discharged separately in relatively pure batches. 
Less than 5 % of the volume of high-salt aqueous waste consisted of organic components. 
The tile field received approximately 5.2 x 106 liters of liquid waste between June 1964 and 
June 1969. The varying amounts of organic material discharged to the tile field in 1967 
were estimated to be 80 vol% CCl/20 vol% TBP at a rate of 4,400 gallons per year (gal/yr), 
and 70 vol% CC�/30 vol% DBBP at a rate of 6,600 gal/yr. If the rate of waste discharges 
remained constant over the 5-year operating period (1964-1969), the tile field would have 
received about 245 to 265 metric tons of CC�. The use of the 216-Z-lA Tile Field was 
terminated in 1969, and the waste stream was subsequently rerouted to the 216-2-18 tile 
field. 

Based on the organic compounds that were known to be discharged to the tile field, it 
is possible that the following breakdown products may exist in the vadose zone in significant 
concentrations; chloroform, methylene chloride, and butyl alcohol. All of these breakdown 
products are regulated toxic air pollutant compounds, . 

The chemical processes used to purify plutonium resulted in the production of 
actinide-bearing waste liquid. The primary radionuclides discharged to the disposal site in 
these liquids were plutonium-239/240 and plutonium decay products, including americium-
241. The 216-Z-lA Tile Field received an estimated 57 kg of plutonium . 

Another waste stream disposed in the tile field was fabrication cutting oil (fab oil), 
which is a low-volatility animal fat blended with CC 14 • Fab oil was not included in these 
estimates because it was intermittently processed with relatively small volumes involved. In 
1967, about 6,000 gallons of fab oil remained in storage to be processed; it was subsequently 
routed to 216-Z-lA for disposal. It is unlikely that the fab oil contained significant 
concentrations of volatile compounds other than CC 14 that would be stripped by a soil vapor 
extraction system. However, it is possible that the compounds in the fab oil could be 
biologically degraded, resulting in significant concentrations of methane gas, which is 
explosive when present in sufficient concentrations in the presence of air. 

2.1.2 Soil Contamination 

In 1979, the highest measured concentrations of plutonium-239/240 (4 x 1C1 nCi/g) 
and americium-241 (2.5 x 103 nCi/g) at the 216-Z-lA Tile Field occurred in sediments 
located immediately beneath the tile field. The concentration of actinides in sediments 
generally decreased with depth beneath the tile field, with the exception of silt-enriched 
horizons and boundary areas between major sedimentary units. The maximum vertical 
penetration of actinide contamination (defined by the 1 x 10·2 nCi/g isopleth) was located 
approximately 100 feet below the bottom of the tile field. The estimated lateral extent of 
contamination is located within about a 30-foot-wide zone around the tile field. 

IOilvcnt.frl Pa_ge 4 
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Carbon tetrachloride vapors have been detected during drilling at numerous locations 
in the 200 West Area. For example, anecdotal -reports-indicate that CC� vapors were 
encountered above the Plio-Pleistocene layer ("caliche layer") during drilling of the 216-Z-
lA Tile Field after its retirement in 1969; below the caliche layer during remediation of 
wells at the 216-Z-9 Tile Field in 1987; and below the caliche layer during drilling of 
Resource Conservation and Recovery Act (RCRA) wells near U and T Tank Farms in 1990. 

2.2 CO1\1POUNDS OF CONCERN 

The soil vapor testing was designed to assess the quantities of gaseous and particulate 
components in the vadose zone near the 216-Z-lA Tile Field, and to obtain engineering data 
for use in designing a full-scale venting system to remove those components. Based on the 
historical data presented in the previous section, the compounds of concern are as follows: 

• Gaseous carbon tetrachloride and its breakdown products, chloroform and 
methylene chloride. 

• Gaseous butyl alcohol, which is a breakdown product of TBP and DBBP. 

• 

• 

Particulate radionuclides, including plutonium and americium, which would be 
transported on soil particles that may be entrained by the vented gas stream 
extracted from the ground during the full-scale soil venting process. 
Particulate radionuclides were not expected to be present in vented air during 
these tests, because Spectral Gamma Logging tests that were done in the 
proposed high-flow venting well 299-W18-171 showed that man-made 
radionuclides are restricted to a thin strata located 83 to 86 feet below ground. 
The venting well was not perforated at that interval, so particulate 
radionuclides were not expected in the vented air. 

Radon gas, which occurs naturally in Hanford soil . 

• Methane gas, which is not toxic but is explosive if present at high 
concentrations. 

• Water vapor, which poses no health risks but would affect the design of the 
vented air control systems. 

Tritium; iodine;..129; technetium-99; and carbon-14 were of lower concern in the 
vadose zone soil because their concentrations in groundwater below the site were below 
detection limits (source: Hanford Groundwater Data Base) and/or they were not disposed in 
the tile ·field (source: Distribution of Plutonium and Americium Beneath the 216-Z-lA Crib: 
A Status Report, RHO-ST-17, 1979). 
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Vapor extraction testing was done at the 216-2-lA Tile Field using existing well 
casings (Refer to Figures 3-1 and 3-2 in Chapter 3.0 of this Test Report). Based on our 
understanding of the soil stratigraphy under the tile field, four of the existing well casings 
were perforated at strategic vertical intervals to provide access to the soil strata that were 
most likely to have accumulated volatile compounds. Contaminants may be distributed 
unevenly in underlying strata (i.e., higher contaminant concentrations may be present at the 
interface of higher permeability soils overlying lower permeability soils). 

The VES demonstration test was divided into three general phases with the following 
objectives: 

• 

• 

• 

/ 

soilvent.frl 

Phase One: Soil Vapor Characterization. Assess the lateral and vertical 
distribution of soil vapors in selected soil strata under the tile field. Use the 
data to assess which of the soil strata contain the highest concentrations of 
ventable components. 

Phase Two: Hydraulic Assessment. Collect soil permeability data that can 
be used to design the extraction well (and associated air injection) wells, if 
required, for a full-scale VES. 

Phase Three: Long-Tenn Soil Venting Test. Conduct a multi-day venting 
test to assess the types of VOCs present, the achievable removal rates, the 
venting radius of influence, and long-term soil hydraulic data that will be used 
in the future to design the vapor control system for the full-scale VES. 

( . ., � I ._ .,,. 
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3.0 TEST PROCEDURES 

This chapter describes the procedures that were used during the venting tests. The deviations 
from the original Test Plan are described in the appropriate subsections. 

3.1 216-Z-lA TILE FIELD WELI.S 

The soil venting tests were performed at existing wells within and adjacent to the 
216-Z-lA Tile Field (Figure 3-1). Four existing wells were used: 299-W18-87 (\V-87); 
299-W18-150 (\V-150); 299-Wl8-167 (\V-167) and 299-Wl8-171 (W-171). The vertical 
intervals in each of the wells from which vapor was extracted are shown on Figure 3-2 and 
are listed in Table 3-1. All of the wells were installed in the early to mid-1970s using cable 
tool methods. The casings at W-87 and W-150 were constructed of 6-inch-diameter steel 
pipe and two casings at W-167 and W-171 of 8-inch diameter). 

None of the well casings were perforated until the start of this test program. The 
slots perforated for this test were made in accordance with the Test Plan using an air 
actuated star perforator. The Test Plan originally specified perforation of two intervals in 
W-159 near the center of the tile field. However, the well casing could not be perforated 
because the soil zone outside the steel casing was surrounded by what appeared to be cement 
grout. Therefore, W-167 was substituted for W-159. Only the lowermost portion of W-167 
was perforated. 

The perforated intervals in each well are listed in Table 3-1. The star perforator cuts 
a series of small holes in a vertical row as the perforator was moved up the casing using 
hydraulic pumps. Each pass of the perforator provided about 1.1 square inches of opening 
per linear foot. The 15- and 20-foot-long vertical intervals at W-171 (where the high volume 

: venting was planned) were perforated with four passes each. Four passes created an open 
area equivalent to a 4-inch-diameter 10-slot PVC screen. The perforation was limited to four 
passes because it was believed that additional passes would affect the structural strength of 
the casing. The vertical intervals in each of the remaining wells were perforated using two 
passes of the perforator. 

During the venting tests, the perforated intervals to be studied were isolated using 
commercially available straddle well packers provided by Aardvark, Incorporated (Aardvark 
is a registered trademark). The straddle packers were constructed of butyl rubber clad with 
Viton to protect the rubber from carbon tetrachloride degradation. Each of the packer 
sections was inflated using bottled nitrogen gas. 

The straddle packed sections were vented using 2.5-inch-diameter black steel riser 
pipe. Each of the well heads were connected to the VES by a flexible vacuum hose with 
cam-lock fittings. The vacuum at each well was monitored during the tests using one 

\ 

transmitting low-range magnetic gauge for induced vacuum between O - 1.0 inch of water; _) and one high-range pressure transmitter for measuring vacuums up to 150 inches, water 
gauge (in. w.g.). 
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Table 3-1 - Well Casing Perforations 

Well Depth Perforated 

in Feet in Feet Number of 

Well from Depth from Perforation 

Number Top of Casing Top of Casing Passess 

W18-87 151.6 33 to 38 2 

65 to 70 2 

125 to 130 2 

· W18-150 118.9 65 to 70 2 

85 to 90 2 

113 to 118 2 

W18-167 120.0 114 to 119 2 

W18-171 131.8 20to 25 2 

57 to77 4 

115 to 130 4 

C- Soil Vapor Characterization Sample (Phase One Test) 

HI- Hydraulic Test No. I (Phase Two) 

H2- Hydraulic Test No. 2 (Phase Two) 

LT24- Long-Term Vent Test, 24-hr (Phase Three) 

LT80- Long-Term Vent Test, 80-hr (Phase Three) 

Page 10 
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fine SAND C 

silty SAND Hl 
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silty SAND Hl 
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course SAND C 
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3.2 TEST PHASES 

The testing consisted of three phases: 

• Phase One (known as the "puffer tests") was designed to assess the vertical 
and horizontal distributions of soil vapor concentration. The YES was 
operated at its lowest sustainable flowrate (about 50 cfm) and the gas samples 
were taken from the inlet piping as quickly as possible, minimizing the 
potential "smearing" of the soil vapor that might be caused by excessive 
pumping. 

• Phase Two (Hydraulic Tests) was designed to assess the permeability of two 
strata that were considered likely to have accumulated soil vapor. The well 
packers were set at two intervals of W-171 to isolate each of those two strata, 
and the packers in the remaining wells were set at the same elevation as the 
venting interval in W-171. The VES was operated at about 320 cfm, and the 
induced vacuum in the observation wells was recorded. The data reduction 
methods that were used to calculate the permeability from the measured data 
are presented in Appendix B. 

• Phase Three (Long-Term Vent Tests) consisted of a 24-hour vent test at the 
lowest interval of W-167 and an 80-hour vent test at the lowest interval of W-
171. Gas samples were collected from the inlet piping at prescribed time 
intervals. During the long-term test at W-171 the packers in the adjacent 
observation wells (W-87 and W-150) were moved to various vertical intervals, 
to measure the vertical profiles of induced vacuum near the venting well. 

3.3 VAPOR EXTRACTION SYSTEM 

The flow diagram for the VES is shown on Figure 3-3. The YES was fabricated and 
installed at the test site by Terra Vac, Incorporated (Terra Vac is a registered trademark). 
The VES was designed to vent a maximum of 500 cubic feet per minute (cfm) of soil vapor 
at a venting vacuum of 150 in. w .g. Key elements of the VES were as follows: 

• Materials of Construction - The VES was constructed of carbon steel vessels 
and piping. The piping between the components was 4-inch-diameter steel 
pipe. All components of the system were specified to withstand vacuums up to 
150 in. w.g. and temperatures up to 15D°F. However, during the test, one of 
the GAC canisters partially buckled when the vacuum temporarily reached 150 
in. w.g. (No leaks were detected after the incident and the test continued 
without interruption). 

• 
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Inlet Gas Samplin� - As later described in Section 3.3, gas sampling ports 
were installed at the system inlet to allow for collection of gas samples for off� 
site chemical analysis. 
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Figure 3-3 

Flow Diagram - Soll Vapor Extraction System 
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• Water Droplet Semu:ator - A centrifugal water droplet separator was used to 
remove entrained water droplets that would damage the vacuum pumps. 

• Particulate Pre-Filter - A paper cartridge prefilter was used to remove 
entrained soil particles (which might contain radioactive components) before 
they could enter the offgas control devices and for vacuum pump protection. 
The filter medium was rated at 99 % removal of particles larger than 10 
microns. 

• Granular Activated Carbon Canisters - Carbon tetrachloride vapors were 
removed by passing the vented air through two GAC canisters in series. Each 
canister held 1,000 pounds (lbs) of GAC. It was estimated that each GAC 
canister could remove about 250 to 400 lbs of carbon tetrachloride. 
Continuous VOC monitors between the two canisters were used to indicate 
breakthrough of carbon tetrachloride from the first canister. At the end of 
testing, the PID readings taken between the canisters read about 17 to 40 part 
per million weight (ppm.,), which indicated that the first canister was 
approaching breakthrough. 

• Vacuum Pump Module - A single 15-horsepower (hp) positive displacement 
vacuum pump was used for all phases of testing. The pump speed and 
capacity were adjusted by changing pulley sheaves between the electric motor 
and the vacuum pump. The pump flowrate was fine-tuned by adjusting a 
recirculation bypass valve. The pump was originally specified to operated 
over a range of 10 to 500 cfm. However, the actual long-term lower flowrate 
limit achieved by the pump was about 50 cfm. 

• Hi�h Efficiency Particle Filter - A HEP A filter was used to remove particulate 
radionuclides that penetrated the prefilter and GAC canisters. The HEP A 
filter was manufactured by Flanders Filters, Incorporated (Flanders Filters is a 
registered trademark). The filter medium was installed by WHC technicians. 

• Electronic Flow Meter - An electronic mass flowmeter, manufactured by 
Omega, was used to continuously monitor the vapor flowrate (Omega is a 
registered trademark). The flowmeter had a lower flow detection limit of 
about 20 cfm. 

• 

IOilvCDLfrl , 

Lower Explosive Limit-Monitor - A combustible sensor type lower explosive 
limit (LEL) monitor was installed at the system inlet to monitor for presence 
of potentially explosive concentrations of methane gas, which was originally 
expected as a component of the soil vapor. Based on sample data, no methane 
was encountered during the testing. The LEL monitor was originally specified 
to operate with inlet carbon tetrachloride concentrations up to 10,000 ppm. 
However, the LEL sensor eventually malfunctioned after several days of 
testing, reportedly because it was not designed for use with chlorinated voe 

concentrations exceeding about 200 ppm. The malfunction did not affect the 
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safety of the test because before the malfunction occurred it was determined 
that methane gas concentrations were not significant. 

Continuous VOC Monitors - Two types of continuous VOC monitors were 
used: flame ionization detector (FID); and photoionization detector (Pill). The 
VES was initially constructed using Fills (Foxboro Model OVA-88; Foxboro 
is a registered trademark), with one Fill continuously monitoring the system 
outlet and a second FID manually switched between the system inlet and 
between the two GAC canisters. A single Pill (manufactured by SIP, 
Incorporated; SIP is a registered trademark) with an 11. 7 electronic volt (eV) 
lamp was used to supplement the Fills. The single Pill was manifolded and 
manually switched between three sampling points; the system inlet, between 
the two GAC canisters, and at the stack outlet. The Fills were never able to 
reliably measure carbon tetrachloride in the gas stream and the data collected 
by them have not been used in this report. The Pill was able to continuously 
monitor carbon tetrachloride. However, the PID experienced two recurrent 
problems: first, the unit did not function when the system vacuum exceeded 
about 90 in. w.g. in the process piping; and second, the unit experienced 
significant drift (drifting by about a factor of two during a 12-hour period) 
which required it to be re-calibrated frequently. The Pill also appeared to be 
affected by condensed moisture in the sampling lines, which commonly 
occurred during nighttime operation. 

Particulate Radiation Monitoring - Four continuous air monitors (CAMs) for 
particulate ra.dionuclides were used. Alpha-CAMs were set up to monitor the 
process stream at three points: downstream of the particle prefilter; between 
the two GAC canisters; and at the stack. A Beta-CAM was set up to monitor 
the stack. In addition, a continuous compliance filter with inlet nozzle was 
installed at the stack to provide a final record of the emission rate for 
particulate ra.dionuclides. 

Electronic Data Acguisition System - Two separate data acquisition systems 
(DASs) were used during the testing. Terra-Vac originally installed a 32-
channel Omega "Smart Chart" strip chart recorder. That recorder was used 
during Phase One. It was damaged during installation of some additional 
electronic sensors and was discontinued. It was replaced for Phase Two and 
Phase Three by a 32-channel Strawberry Tree, Incorporated electronic DAS 
(Strawberry Tree is a registered trademark). The DAS was programmed to 
automatically download to a portable computer every five minutes and store 
the data for future processing. The electronic data were also recorded onto a 
line printer. 

3.4 GAS SAMPLING AND ANALYSIS METHODS 

Figure 3-4 shows a schematic flow diagram for the gas sampling system. The 
measurement methods used for each sample train are descfibed below. 
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3.4.1 VOC Sampling Using Steel Sampling Bulb 

voes were sampled directly from the process piping into a 40-milliliter (ml) stainless 
steel bulb. E.ach bulb was preconditioned by the laboratory by filling it with helium and 
delivered to the job site. The bulbs were filled with sample gas by pumping at about 10 
liters/minute for about 5 minutes. The exact flowrate and sample volume were not critical, 
because the residual helium that remained in the bulb after sampling was measured along 
with the voes to assess the bulb flushing efficiency during sampling. 

The voes in the gas stream were analyzed by the WHe 222S laboratory using the 
following method: 

• 150 to 1,000 microliters (ul) of gas was taken from the bulb through a sample 
septum using a sampling syringe. 

• The 100 ul air sample was purged into 5 ml of distilled and boiled water. 

• The voes in the water were analyzed using gas chromatography. The liquid 
voe concentration was then normalized to the air concentration. 

3.4.2 Particulate Sampling 

Filter samples were taken at the system inlet and analyzed for particulate 
radionuclides. The following sampling steps were performed: 

• 

• 

Gas· samples were taken from the process piping using a sampling nozzle 
pointed into the flow stream. The sample flowrate was about 30-50 
liters/minute and was measured by a rotameter. 
The particles were collected on a 47-millimeter (mm) Nuclepore filter. The 
spent filter.- was analyzed by the 222S laboratory for the following components: 

Total alpha energy by Method LA-508-051; 
Total beta energy by Method LA-508-101; and 
Total gamma energy by Method LA-548-121. 

3.4.3 Water Vapor Concentration 

As shown on Figure 3-4, the water vapor concentration was measured by gravimetric 
analysis of silica gel desiccant. The silica gel tube was sampled in line with the 47-mm 
particle filter described in the previous section. The silica gel sorbent tubes were constructed 
of 3/4-inch glass tubing and contained about 5 grams of silica gel. The sorbent tubes were 
run at a flowrate of about 10 liters/minute for about 60 minutes. 
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3.4.4 Semivolatile Organic Compound by GAC 

As shown on Figure 3-4, GAC sorbent tubes were used to collect gas samples for 
semivolatile organic samples. The sorbent tubes were constructed .of 3/4-inch glass tubing 
and contained about 8 grams of GAC. The tubes were sampled at a flowrate of about 5 
liters/minute for about 60 minutes. The sample volume was designed to provide a large 
sample without risking GAC breakthrough caused by high concentrations of CC}.. 

3.5 Test Schedule 

The test schedule that was followed for the vent testing is shown on Figure 3-5. The 
actual field testing (first test run of Phase One) began on April 1, 1991. Field testing was 
completed on April 20, 1991. 
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Figure 3-5 
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4.0 TEST RESULTS 

This chapter of the report summarizes the results of the venting tests. The limitations of the 
data are also discussed, and the significance of the findings relative to the design of a full 
scale system is described. 

4.1 PHASE ONE- SOIL VAPOR CHARACTERIZATION 

The Phase One investigation ("puff tests") was designed to assess the vertical and 
lateral distribution of ventable components under and around the tile field. As described in 
Section 3.2, the Phase One tests were designed to collect gas samples as quickly as possible 
and at the lowest sustainable flowrate (about 50 cfm) to prevent shifting the distributions of 
soil gas concentrations in the subsurface. Detailed test procedures are described in the Test 
Plan. 

Table 4-1 lists the results of the soil vapor analyses. Figure 4-1 shows the CCLi 
vapor concentrations at the perforated intervals that were sampled. 

Based on inspection of Phase One data, the following conclusions are drawn 
regarding the spatial distribution of the contaminants: 

• The CC14 vapor concentration generally increased with ·depth below ground 
surface. There are two possible explanations for this. First, it is likely that 
the CCLi that was discharged through the tile field has migrated downward 
during the past 20 years through the relatively coarse upper sediments until it 
reached the less permeable zone of the lower sediments and caliche. The 
lower sediments are generally siltier than the upper sediments, and probably 
contain a higher concentration of natural ·organic carbon. The CC14 would . 
accumulate in those lower sediments because chlorinated solvents are 
preferentially sorbed onto the organic carbon. Second, it is likely that CC14 

that accumulated in the shallow sediments would have dissipated during the 
past 20 years by volatilization and migration to the ground surface. 

• Significant concentrations of CCLi vapors were detected outside the lateral 
limit of the tile field. The W-87, which was about 80 feet outside the tile field 
discharge piping, exhibited a CCLi vapor concentration of 19 pp111y in an upper 
soil layer. Soil CC14 has potentially migrated laterally as well as vertically, 
and it is possible that the CC14 concentrations in the deeper sediments outside 
the tile field are higher than the value measured at the shallow intervals at W-
87. 

• 

toilvcat.frl ' 

No vapor concentration measurements were attempted at vertical intervals 
below the caliche layer underlying the tile field. There are no data available 
regarding the integrity of the caliche layer. Although the caliche is expected 
to provide a temporary barrier to·vertical migration, it is probably . 0• 

- - � - . � 
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Table 4-1-

Well No. 

Field Blanks 

W18-87 

Wl8-171 

W18-150 

W18-167 

DOE/RL-91-32 
t>raft A 

Summary of Phase One Vapor Concentrations 

VOCBulb 

Perforated Carbon Total 

Interval Tetrachloride Alpha 

(ft) (ppmv) (uCi/m3) 

N.D. N.D. 

33-38 19 N.D. 

20-25 8 1.7E-06 

57-77 79 3.4E-06 

65-70 6 N.D. 

85-90 100 N.D. 

113-118 89 N.D. 

114-119 23 N.D. 

Particulate Filter 

Total 

Beta 

(uCi/m3) 

3.4E-08 

N.D. 

N.D. 

7.9E-06 

N.D. 

N.D. 

N.D. 

N.D. 

Approximate Detection Limits: CC14 = S ppmv; Total Alpha= Se-7 uCi/m3; 

Total Beta= 6e-6 uCi/m3; Gamma-Cs = 36 pCi/m3; Gamma-Pa= 36 pCi/m3 

211n111841.W1t1 
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Gamma 

Cs-137 

(pCi/m3) 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 
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Figure 4-1 
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discontinuous because of erosion channels, fractures, roots (it was a paleosol), 
and its non-massive nature. If erosion windows or solution channels exist in 
the caliche, then it is possible that either liquid or gaseous CC14 could have 
migrated through it into the underlying soil layers. 

• No methane gas was detected during the Phase One tests at any sample 
location, as observed on the continuous readings from the FID and the LEL 
monitor. 

• As shown in Table 4-1 low concentrations of particulate total alpha and total 
beta activity were measured at the 20- to 25- and 57- to 77-foot-depth intervals 
of W-171. The concentrations were measured at the inlet of the VES, 
upstream of the particulate prefilter and the HEP A filter. As described in 
Section 4.2.1, no particulate activity was measured during the long-term vent 
tests that were performed at the 115- to 130-foot-depth interval of W-171. No 
gamma activity was detected during the Phase One tests. 

The VOC bulb sample concentrations measured during Phase One are lower than 
expected based on comparison with the Phase Three results. It was expected that the Phase 
One concentrations would represent the maximum achievable values for the soil vapor at the 
well because the CCLi should have equilibrated between the liquid and vapor phases long 
before the start of the testing. However, the initial Phase Three concentrations measured 
during the long-term vent tests were always higher than the Phase One results at the same 
well. It is therefore concluded that either the Phase One results are incorrectly low or the 
Phase Three results are incorrectly high. It is more likely that the Phase One results are in 
error. The Phase One VOC bulbs were held by the laboratory for 4 days before they were 
analyzed, as compared to only a one-day holding time for the Phase Three bulbs. A 24- to 
48-hour holding time limit is typically used in private industry for bulk gas samples. It is 
possible that some degradation of the CCLi in the sample bulbs could have occurred during 
the longer Phase One holding time. 

4.2 PHASE TWO - HYDRAULIC TEST RESULTS 

This section describes the methodology and estimates for permeability of the 
underlying soils at the tile field. Soil venting test data, venting drawdown plots, and 
mathematical formulations are presented in Appendix B. 

4.2.1 Middle Interval Hydraulic Test 

The first test run was performed by venting the middle interval of W-171, which was 
perforated in slightly silty, fine to medium SAND (Figure 3-2). The vacuum drawdown data 
collected at W-87 during that test run were well behaved, and allowed the use of published 
data analysis methods to assess the air permeability. However, the vacuum response at W-
150 during the first test run was inadequate to allow an estimate of ·the permeability. 
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The middle interval vent test at W-171 was conducted for approximately 4 hours, 
venting at predetermined step flowrates between 55 and 374 cfm at 60 to 88 in. w.g .. The 
soil permeability of the middle interval is estimated to range between 2.0 and 5. 7 darcies (2 
x 10.s 

to 5.6 x lo-8 cm2). The estimated .conductivity is 1.3 x 10-4 to 3.7 x 10-4 cm/sec. 
These estimates of soil permeability and conductivity are in agreement with published 
permeability data for comparable soils (Freeze and Cherry, 1979). 

Soil permeabilities were estimated using the procedure outlined by Johnson et al. 
(1990). Input parameters for the method described are the vacuum flow rate at the venting 
well and the transient pressure distribution data in an adjoining observation well(s). The 
procedure requires plotting the vacuum "gauge" pressure observed in an observation well 
against the log of time (ln(t)). The resulting semi-log plot should exhibit a characteristic 
straight-line segment upon reaching a "pseudo" steady-state condition. The slope of the 
straight-line segment on the semi-log plot is used to estimate the soil permeability. 

4.2.2 Deep Interval Hydraulic Test 

The second Phase Two test run was performed by venting W-171 at its deepest 
interval, which spanned the interface between medium to coarse SAND and sandy SILT. No 
significant vacuum respon� was measured in either W-87 or W-150 during the second test 
run, so no estimates of the permeability of the deepest interval could be made based on the 
Phase Two results. It appears that the Phase Two vent test at the deepest interval was 
adversely affected by the diurnal barometric pressure effect that was later quantified during 
the Phase Three tests. During the Phase Two test it was noted that CCL. vapors were 
flowing out of the W-171 casing and were presumably originating from the middle perforated 
interval that was open to the soil and atmosphere. The diurnal barometric pressure change 
apparently caused an increase in the soil pressure that offset the induced vacuum caused by 
the vent test. As described in Section 4.3.1, similar effects were later noted in all of the 
observation wells during the Phase Three testing. 

4.3 PHASE THREE- LONG-TERM VENT TEST 

The Phase Three testing was designed to assess the "steady state" flowrates, induced 
vacuums, and soil vapor concentrations that would occur under conditions that are likely to 
exist during operation of a full-scale venting system. The Test Plan specified running one 
long-term test for about a 5-day duration at W-171. However, PID readings taken at the 
VES inlet during Phase One appeared to indicate that significant CCL. concentrations existed 
in the lower soil strata at locations both under the tile field (W-150 and W-167) and outside 
the tile field (W-171). Therefore, the Test Plan was modified to include two long-term 
venting tests: a 24-hour test at W-167; and an 80-hour test at the lowest interval of W-171. 

Figure 3-5 shows the test schedule for the Phase Three testing. Appendix C gives 
the operating log for the testing. The Phase Three tests began with the 24-hour test at W-
167 and then continued with the 80-hour test at W-171. ) 
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The 80-hour vent test at W-171 was performed in the lowermost perforated interval, 
which was 15 feet long at a depth of 115 to 130 feet below ground surface. The perforated 
interval spanned the interface between overlying coarse-grained -sands and the underlying silt 
zone. The total test duration at W-171 was 80 hours. Figure 3-5 shows the test schedule. 
The vent test began at 20:33 hours on Thursday, April 16, 1991. For the first 36 hours of 
the test the well packers at each of the observation wells (W-87, W-150, and W-167) were 
set at their lowermost perforated intervals (shown on Figure 3-2). After about 36 hours of 
venting, the well packer on W-150 was moved to the intermediate perforated interval to test 
the soil's vertical conductivity. The packer at W-87 was damaged as it was moved to the 
middle interval, so no vacuum data were taken at W-87 for the time period between 36 to 63 
hours duration. During that period W-87 was sealed. During the last part of the test (about 
63 to 80 elapsed hours) the well packer on W-87 was repaired and inflated at the middle 
interval and the well packer at W-150 was moved to its uppermost interval. As shown on 
Figure 3-2 the elevations of those intervals at W-87 and W-150 were similar. 

Table 4-2 summarizes the results of the chemical analyses performed on vented air 
samples taken during the Phase Three vent testing. The measurements taken during the 
testing are displayed on Figure 4-2 through Figure 4-12. Observations and conclusions based 
on inspection of the test data are described below. 

Quality of Data from Electronic vs. Manual Gauges - The electronic vacuum gauge readings 
and the periodic manual gauge readings for observation wells W-87, W-150, and W-167 are 
shown on Figures 4-2, 4-3, and 4-4, respectively. The electronic and manual data for W-87 
match closely until about hour 36 of the test run, at which time the electronic sensor failed. 
The electronic and manual data for W-150 compare favorably. The electronic gauges on W-
167 indicated significantly lower values than the manual gauges for those readings below 
about 0.1 in. w.g. The electronic sensor stopped working at W-167 at about 58 hours into 
the test. Based on these findings, it is recommended that the vacuum gauges to be used for 
the full-scale VES be of a different type than the ones used for the vent test. 

Flowrate and Ventin� Well Vacuum vs. Time - Figure 4-5 shows the flowrate and well 
vacuum at W-171 during the test. The flowrate during the test was fairly constant at about 
300 to 310 cfm, and the well vacuum was fairly steady at about 35 to 40 in. w.g. The Test 
Plan originally specified that the long-term venting flow should be about 500 cfm. However, 
the well vacuum in the venting well (and hence the venting flowrate) had to be limited 
because the PID became unstable at pipeline vacuums exceeding about 40 in. w .g., which 
corresponded to a system flowrate of about 400 cfm. 

Gauge Vacuums at Observation Wells - Figure 4-6 shows the diurnal fluctuations in 
barometric pressure (taken from the DAS) and the vacuum gauge readings measured at the 
observation wells. Note that the gauges on the well heads read the differential vacuum 
between the soil and the atmosphere, so the gauge readings must be adjusted to account for 
routine fluctuations in the barometric pressure. Inspection of the gauge vacuums 
demonstrates the following: 
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Table 4-2 Vented Air Concentrations During Long-Term Vent Tests 

VOC.Bulb Particulate Filter 

Elapsed Carbon Total Total Gamma 

Venting Time Tetrachloride Alpha Beta Cs-137 

Well No. (Hours) (ppmv) (uCi/m3) (uCi/m3) (pCi/m3) 

WlS-167 0:00 (Blank) N.D. N.D. N.D. N.D. 

1:00 117 

3:45 238 

8:30 231 

12:45 256 

23:00 (Dupl) 135/180 7.2E-07 N.D. N.D. 

Wl8-171 0:00 (Blank) N.D. N.D. N.D. N.D. 

0.44 195 

5:00 420 

8:30 375 

12:30 525 

18:40 489 

24:00 711 N.D. N.D. N.D. 

30:00 570 

34:00 (Dupl) 485no1 N.D. N.D. N.D. 

43:20 701 

49:30 495 

55:00 645 

63:00 630 

67:00 915 

71:30 735 

79:00 585 N.D. N.D. N.D. 

Gamma 

Pa-233 

(pCi/m3) 

N.D. 

990 

N.D. 

N.D. 

630 

N.D. 

Approximate Dctcction Limits: CC14 = 5 ppmv; Tot.al Alpha= Sc-7 uCi/m3; Tot.al Beta= 6e-6 uCi/m3 

Gamma-Ca = 36 pCi/m3; Gamma-Pa= 36 pCi/m3 

29781643.wkl 
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Water 

Vapor 

(percent) 

0.23 

0.20 

0.17 

0.07 

0.20 

0.22 

0.40 

0.30 

0.20 

0.17 

0.32 

0.11 

0.15 

0.24 

0.45 

0.37 

0.12 

0.25 

0.11 
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FIG 4-2 W-8 7 MANUAL/ELECTRONIC GAUGES 
80 HOUR TEST 
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FIG 4-3 W-150 MANUAL/ELECTRONIC GAUGES 
i 80 HOUR TEST 
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FIG 4-4 W-16:7 MANUAL/ELECTRONIC GAUGES 
80 HOUR TEST 
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FIGURE 4-5 FLOWRATE AND VACUUM 
W-171, LONG-TERM TEST 
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FIG. 4-6 VACUUM & BAROMETRIC EFFECT 
W-1 7.1, LONG-TERM TEST 
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FIG 4-7 ABSOLUTE PRESSURE VARIATIONS 
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FIG 4-7 a ABSOLUTE PRESSURE VARIATIONS 

ST ART OF 80-HOUR VENT TEST 
· 2.5 �-----------------------

0 
N 
I 

z 

.. w 
0:: 
:::> 
(/) 
(/) ��w �N 

D 

2 ···············:.············ .. ······················································································:······································································· .. ··--·--···········--········--·······--····--·--······················ W-8 7 

1 .5 ................................................................................................................................................................................................................................................................... . 

1 

--- -- -
--- -

- -

-

+ 

W-150 
* 

W-167 

c:,,.., 
"1 ......... O'Q I rv n _,. i.i. 

ww(L 
N Barometric S� 

� 0.5 
<( 
r-

(/) 

I 0 
(/) 
(/) 

8= -0.5 

-1 -+----,,----,---,----r--�--.---y------,----.-----i 

0 

.. 

1 · 2 3 4 5 6 7 
ELAPSED TIME, HOURS 

8 9 10 

,,. .... 
I 

w 
N 



/'"""'I. 

0 

.._ 

0 
.._ 

w 

.._ 

�..,,·w 
Sl>N� 

(1Q I 
� .... 
w .... w w � 

(/) 

_J 

0 
(/) 

I J 
. ') 

FIG 4-8a PRESSURE CORRELATION, W-8 7 
HOURS 16 -. 36 OF LONG TERM TEST 

3-,------------------------, 

2.5 

2 

1 .5 

1 

0.5 

-0 

W-87, 125-ft Interval 

Y-lnt = ·0.175 

Slope= 0.980 

r2 = 0.709 

.._ 

� -0.5 

-1 ---�--�--�---�------

0 0.5 1 1.5 2 2.5 3 

"--· 
BARO PRESS RELA Tl\ TO T(O ), IN. H2 0 

·-· 
.. 

* 

W-87 

• 

W-150 

D 

W-167 



I I · ... , . 0 
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• The diurnal barometric pressure swing during the vent test was about 1.5 in. 
w.g. The barometric pressure increased sharply for about 10 hours before the 
start of the test, and continued to increase until about 20 hours into the test. 

• The wellhead gauge readings exhibited a diurnal cycle and fluctuated by at 
least 1.0 in. w.g. The wellhead fluctuation was roughly synchronized with the 
barometric fluctuations, with the maximum barometric pressure roughly 
correlated with the minimum wellhead gauge vacuum. However. there was a 
lag time of about 2 hours between the peak barometric pressure and the 
minimum gauge vacuum. 

• It appears that the diurnal soil gas pressure fluctuation, coupled with the 
atmospheric/ soil lag time, was strong enough to cause the soil pressure to 
exceed the barometric pressure for a few hours per day. At those times soil 
gas that contained CCI.i vapor would flow out of the observation wells. 

• The wellhead vacuum gauges were calibrated to zero values several hours 
before the start of the 80-hour test. Apparent natural diurnal variations in soil 
pressure caused the gauge vacuum at W-87 and W-150 to increase significantly 
even before the venting pumps were started. 

Adjusted Absolute Soil Pressure - The wellhead vacuum gauges were differential gauges 
referenced to the atmosphere, so the gauge vacuum readings recorded during the vent test 
must be adjusted to account for barometric pressure to assess the true influence of the 
venting. Note that the absolute pressure at any one well at any point in time is not 
significant with regards to soil venting: what is important is the relative pressure between 
different wells, which governs the flow of air through the soil. Figure 4-7 shows the 
fluctuations in the adjusted absolute soil pressure measured at the observation wells during 
the test. Figure 4-7a shows the absolute pressure trends for the first 10 hours of the test, 
during which time the overall effect caused by the mechanical venting reached stable 
conditions. The absolute pressure in all of the wells was governed mainly by fluctuations in 
the barometric pressure. However, Figure 4-7a shows that the venting quickly reduced the 
absolute pressure in W-150 to values that were consistently lower than they were in either 
W-87 or W-167. The stronger response in W-150 compared to W-87 was not anticipated, 
because W-150 is farther from the venting well than was W-87 (60 feet vs 30 feet, 
respectively). The stronger response at W-150 probably occurred because W-150 was 
perforated in the fine SAND horizon while W-87 was perforated in the sandy SILT horizon. 

Estimation of Overall Induced Vacuums - The fact that the diurnal soil pressure fluctuation 
was nearly equal to the response caused by the mechanical venting necessitated the use of 
statistical analysis to· assess the overall induced vacuum at each observation well. Appendix 
A describes the statistical analysis and provides sample calculations to demonstrate the 
method. Briefly. the overall induced vacuum caused by the mechanical venting is separated 
from the barometric effect by plotting the net variation in the absolute soil pressure vs. the 
net variation in the barometric pressure, for the time period after the mechanical influence 
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has stabilized. Figures 4-8a, 4-8b, and 4-8c show such plots for W-87, W-150, and W-167, ( respectively. As described in Appendix A the net induced vacuum is represented by the Y
intercept of the linear regression line through the data, and the barometric efficiency of the 
observation well is represented by the slope of the linear regression line. Inspection of the 
figures shows the following estimates for the overall induced vacuum and the barometric well 
efficiency at each well: 

Average Barometric 
Induced Vacuum Efficiency 

Well (in. W.�.) in Percent 
W-87 0.175 98 
W-150 0.905 134 
W-167 -0.04 88 

Based on this statistical analysis it appears that W-167, which was about 220 feet from the 
venting W-171, was not affected by the venting. The radius of influence during venting W-
171 at the 320 cfm flowrate appeared to be between 70 feet and 220 feet. 

Use of W-167 as a Reference Well - Considering that W-167 was apparently not influenced 
by the mechanical venting, the vent test data were adjusted to use W-167 as a "reference 
well" to separate the diurnal barometric effect from the mechanical venting effect. The 
adjusted relative vacuums at W-87 and W-150 were calculated by subtracting the measured 
response at W-167. The result is shown on Figure 4-9. The relative vacuum shown on that 
figure should ideally represent the induced vacuum caused only by the mechanical venting. 
In actuality, W-167 was constructed differently than W-87 and W-150, and W-167 displayed 
a different lag time than the other wells. Therefore, the use of W-167 as a reference well is 
useful more for estimating trends rather than for detailed analysis. It is concluded from 
Figure 4-9 that the net induced vacuums at W-87 and W-150 were about 0.1 to 0.2 and about 
0.6 to 0.7 in. w.g., respectively. Those estimated values for the induced vacuum are similar 
to the values that were calculated based on the statistical analysis described in the previous 
section. The limited response at W-87 compared to W-150 was probably caused by W-87 
being perforated in a less permeable soil horizon than was W-150. 
Vertical Influence of Induced Vacuum - The induced vacuums in the observation wells were 
found to change based on the elevation of the observation well interval relative to the venting 
well interval. The measured data are shown on Figure 4-10 and in Table 4-3. Figure 4-10 
shows the response at W-87 and W-150 relative to the "reference well" W-167. The induced 
vacuums at both observation wells decreased when the packers at those wells were moved to 
perforated intervals at higher elevations than the venting interval at W-171. This indicates 
that a full-scale YES that relied on wells perforated in the deepest intervals would be only 
marginally effective for venting the middle and upper elevations of the tile field. For 
example, as shown on Figure 3-2 there is a fine sandy SILT layer, which might accumulate 
CCI., at about elevation 590 in the center of the tile field and about 40 to 50 feet higher than 
the lowermost SILT layer where W-171 was perforated. Based on the data for W-150 shown (__ in Table 4-3 the induced vacuum at the top of the lowermost SILT layer was about 0.7 in. 
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Summary of Vertical Induced Vacuum Measurements 

Well 171 Long-Term Vent Test 

Well 

Number 

W-87 

W-150 

211781 ec.. 'M 1 

Elapsed 

Hours 

0-36 

63-80 

0-36 

36- 61 

61 -80 

Observation 

Perforated 

lntervaJ 

Lower 

Middle 

Lower 

Middle 

Upper 

Observation 

Elev above 

Well 17 1 

in Feet 

0 

60 

0 

25 

55 
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w.g., but the induced vacuum in the medium SAND 55 feet above the venting interval was ( only about 0.15 in. w.g. 

Carbon Tetrachloride in Vented Soil Gas - Figure 4-11 shows the concentrations of carbon 
tetrachloride that were measured during the 80-hour vent test at W-03171. Table 4-2 lists 
the concentrations that were measured at each sampling interval. Inspection of the data 
indicates the following: 

• Comparisons of quality control samples (one field blank and one duplicate) 
taken during the testing showed that the sampling and analysis for VOCs was 
acceptable for engineering design purposes. As shown in Table 4-2, no carbon 
tetrachloride was detected in the field blank VOC bulb. The duplicate VOC 
bulb samples taken after 34 hours of venting showed CCI. concentrations of 
485 ppm, and 701 ppm,, which corresponds to a precision of about 18 % 
deviation from the mean of those duplicate values or a 36 % bound. 

• As shown on Figure 4-11, the concentration of CC14 in the vented air was 
about 200 ppm at the start of test, and gradually increased to about 600 to 700 
ppm after 30 hours of venting. The concentration appeared to stabilize at 600 
to 700 ppm for the remainder of the test, although a concentration of 915 ppm, 
was measured at 67 hours duration. The temporary concentration increase at 
that time may have been the result of normal variation in the measurements. 

• Although no formal laboratory results were received in time for this report, 
verbal reports from the laboratory indicate that the concentration of CC� was 
much higher than any other compounds that were tentatively identified in the 
gas samples from W-171. Verbal reports from the laboratory indicated that 
trace quantities of 2-Butanone and Chloroform may have been present in the 
soil gas. 

Carbon Tetrachloride Removal during W-171 Vent Test - As shown on Figure 4-12 an 
estimated 300 lbs of CC14 was removed during the 80-hour test. The removal rate was 
estimated by numerically integrating between the electronic flowrate data that was 
continuously recorded and the periodic VOC bulb sample results. 

Performance of PID - As shown on Figure 4-11 the PID did not always reliably indicate the 
concentration of CC14 during the test. The PID experienced unacceptable drift during the 
periods of time between the daily span gas calibrations. The instability of the PID was 
probably caused by water vapor condensation inside the PID sampling head. The PID 
showed some limited reliability at night. If a PID is used for continuous monitoring for the 
full-scale YES, then it must be located at a spot where the gas stream is warm and dry. 

Radionuclides Concentrations - As shown in Table 4-2, low concentrations of particulate 
radionuclides (total alpha and K-40) were detected during venting of W-171. The 
radionuclide samples were taken at the YES inlet upstream of the particulate prefilter and 
HEPA filter. Total alpha and gamma activity identified as K-40 was detected in a single 
sample after 34 hours of venting. However, no activity was detected either before that time 
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(24 hours elapsed time) or at the end of the test (79 hours elapsed time). It is not known 
whether the indicated activity was a sampling artifact or whether detectable concentrations 
did indeed temporarily occur in the vented air stream. 

Accumulation of Radon Gas in GAC Canisters - Spectral gamma energy logging of the 
outside walls of the GAC canisters showed that the GAC had collected radon gas, and that 
the radon was decaying to form gamma-emitting decay products. The data report is given in 
WHC Internal Memo 81232-91-020 dated April 29, 1991. The conclusions of the 
measurements are as follows: 

► Bismuth-214 (Bi-214) and Lead-214 (Pb-214), both of which have short half 
lives, were detected. It was concluded that the GAC had collected Radon-222 
(Rn-222) gas, which decayed to Bi-214 and Pb-214. 

► 

► 

Rn-222 gas can be generated by either naturally occurring Uranium (U-238) or 
from uranium waste. The measurements described here could not distinguish 
which was the source of the Rn-222. 

No man-made gamma emitters were detected in the GAC, which implies that 
no uranium or thorium was present. 

The downstream GAC canister was found to emit higher gamma counts than did the 
upstream canister (2,500 counts per minute vs. 3,800 counts per minute), which implied that 
the downstream canister contained more radon. This result makes sense according to 
common GAC chemistry. The radon that was initially captured by the first GAC column 
would have been gradually displaced by the CC14 vapors, which have a greater affinity for 
GAC adsorption than does radon gas. The displaced radon would migrate from the upstream 
canister and then be re-captured by the downstream canister. 

Water Vapor Concentrations - As shown in Table 4-2 the water vapor concentration during· 
venting of W-171 was in the range of 0.11 to 0.45 % by volume. That value was lower than 
was expected. A water vapor concentration of about one percent was anticipated based on 
the assumption of saturated equilibrium between the pore water and pore air at an assumed 
50 °F soil temperature. In general the highest concentrations were measured during the 
afternoon and the lowest values were measured at night (however, there were deviations from 
this trend). Significant water vapor condensation in the venting hoses and the gas sample 
lines was observed during the cool nighttime hours. The condensed water evaporated during 
the warm daytime periods. Based on these results, it is recommended. that the full-scale VES 
be equipped with efficient water vapor removal systems. 

4.3.2 24-Hour Test at W-167 

The 24-hour vent test at W-167 started on April 15, 1991, at 17:22 hours. W-167 
was perforated at only one interval, between depths of 114 and 119 feet below ground 
surface. The perforated interval spanned the interface between overlying fine sand and 
underlying silt. The well packers in the observation wells were set at the lowest intervals 
during the venting at W-167. 

ooilvea&.frl Page 44 

F,2-55 



_._ . 

DOE/RL-91-32 
Draft A 

Table 4-2 summarizes the results of the chemical analyses performed on vented air ( samples taken during the vent testing. The measurements taken during the testing are 
displayed on Figure 4-13 through Figure 4-20. Observations and conclusions based on 
inspection of the test data are described below. 
Quality of Electronic/Manual Vacuum Gauie Readinis - The readings from the manual and 
electronic vacuum gauges are compared on Figure 4-13 through Figure 4-15. The 
conclusions based on comparing the readings. are as follows: 

• The vacuum gauge readings at W-87 were inconsistent, and the vacuum data 
from that well have not been used in the data analysis. The electronic data 
displayed a strong bias. Toe manual readings were inconclusive. 

• The manual and electronic readings from W-150 compared favorably. 
• The manual and electronic readings from W-167 compared favorably. 

Flowrate and Well Vacuum vs. Time - Figure 4-16 shows the flowrate and well vacuum at 
W-167 during the test, as measured by the electronic DAS. The flowrate during the test was 
fairly constant at about 50 to 60 cfm and the well vacuum was fairly steady at about 90 in. 
w.g. The venting vacuum at W-167 was higher than it was at W-171, because W-167 was 
perforated in a less permeable soil and because it used a shorter perforated interval. 
Gauge Vacuum at Observation Wells - Figure 4-17 shows the gauge vacuums measured at 
the observation wells during the venting at W-167. Note that the gauge vacuums are 
differential pressures between the soil and the atmosphere, and that the barometric pressure 
must be accounted for when interpreting the data (see the next section for the barometric 
pressure adjustments). Inspection of the gauge vacuums demonstrates the following: 

• Both observation wells displayed a strong diurnal variation that corresponded 
to the fluctuation in barometric pressure. The gauge vacuum decreased to 
below detection for two periods during the test, and it is possible that during 
those periods the soil pressure was actually higher than the barometric 
pressure. 

• Venting at W-167 produced a stronger response at W-171 than at W-150, even 
though W-150 was considerably closer to the venting well (about 150 ft for W-
150 vs. 220 ft for W-171). This result conflicts with the results of the 80-hour 
vent test at W-171, during which there was no significant response at W-167. 

Adjusted Absolute Soil Pressure - It appears that the venting at W-167 had only a minor 
effect on the soil pressure at the observation wells W-150 and W-171. The trends in the 
absolute soil pressure (barometric pressure minus differential gauge vacuum) are shown on 
Figure 4-18. The venting at W-167 caused a slight pressure reduction (about 0.2 to 0.3 in. 
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w.g.) in w-i11 during the. time from about 8 to- 14 hours duration. , After 14 hours the 
increase in barometric pressure overcame the net effect at W-171. There was no significant 
response at W-150 during any part of the test, and all pressure fluctuations in that well were 
caused by the barometric effect. The better response at W-171 compared to W-150 
probably occurred because W-171 was perforated partly in a permeable sand,. while W-150 
was perforated mainly in relatively impermeable silt. The vacuum response during venting 
of W-167 differ from the responses observed during the venting: at W-171: venting of W-171 
at a vacuum of about 35 in. w .g. produced no response at W-167 � but venting of W-167 at 
about 90 in. w.g. produced a slight response. at W-171. The slightly different results during 
the two tests are probably caused by the higher venting vacuum that was used when venting 
W-167. Venting W-167 at a strong vacuum but low flowrate produced a wider radius of 
influence that did venting of W-171 at a low vacuum but high flowrate. 

Carbon Tetrachloride in Vented Soil Gas - Figure 4-19 shows the concentrations of carbon 
tetrachloride that were measured during the 24-hour vent test at W-167. Table 4-2 lists the 
concentrations that were measured at each time interval. Irispection of the data demonstrates 
the following: 

• 

• 

Comparison of field blank and duplicate quality control sample data taken 
during the testing showed that the sampling and analysis for VOCs were 
acceptable for engineering design purposes. As shown in Table 4-2, no carbon 
tetrachloride was detected in the field blank VOC bulb. The duplicate VOC 
bulb samples taken after 23 hours of venting showed CC4 concentrations of 
180 ppm., and 135 ppm.,, which corresponds to a precision of about 14% 
deviation from the mean. 

As shown on Figure 4-19 the concentrations of CC14 in the vented air, as 
measured by direct sampling using the voe Bulbs, remained fairly constant at 
about 150 ppm., to 200 ppmv during most of the test. The concentration 
decreased to about 130 ppm., during the last sample at 23 .5 hours duration, but 
it is not clear if that decrease was the result of a downward trend or whether it 
simply reflects routine variation in the data. 

• Although the official laboratory data were not received in time for this report, 
verbal reports from the laboratory indicate that carbon tetrachloride was the 
only VOC measured in significant concentrations during venting of W-167. 
Verbal reports from the laboratory indicated that trace quantities of 2-Butanone 
and Chloroform may have been present in the soil gas. 

Performance of PID - As shown on Figure 4-19 the PID did not consistently indicate the 
concentration of CC14 during the test. The PID operated relatively well during evening 
hours (shown on Figure 4-19 as being test durations of O to 5 hours and 15 to 24 hours), 
during which period it indicated a constant ratio of about 50 % the measured CC4 
concentration. However, during. early morning hours the PID experienced difficulties, 
possibly because of problems with water vapor condensation inside the PID sampling lines. 
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Carbon Tetrachloride Removal durin& W-167 Vent Test - As shown on Figure 4-20 an c· 
estimated. 8 lbs of CCI. was removed during the 24-hour test. The removal rate was 
calculated by numerically integrating between the electronically measured flowrate and the 
periodically collected voe bulb samples. 

Radionuclide Concentrations - As shown in Table 4-2 detectable concentrations of particulate 
total alpha activity and gamma activity were measured after about 23 hours of venting. The 
samples were taken at the VES inlet, upstream of any particulate filters and the HEP A filter. 
The gamma activity was identified as K-40. As described in Section 4.3.1 of this report, 
spectral gamma logging of the outside wall of the GAC canisters indicated that the GAC had 
collected radon gas during the. combined testing. It is not known how much of the radon in 
the GAC was contributed by the venting at W-167 as compared to the venting at W-171. 

Water Vapor Concentrations - As shown in Table 4-2 the water vapor concentration at the 
VES inlet ranged from 0.07 to 0.23% by volume. This range was lower than expected. It 
was anticipated that the water vapor concentration would be about one percent based on the 
assumption that the soil gas vented from the subsurface would be saturated with water vapor 
at a 50°F temperature. The lowest water vapor concentration was observed at dawn and the 
highest concentrations were observed in the afternoon, so it is concluded that the water vapor 
concentrations measured at the VES inlet were affected by moisture condensation in the 200-
foot-long above-ground flexible hose leading to the W-167 venting well. 
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· 5.0· D�IGN D�CRIYI'ION FOR FULL-SCALE 
VES FOR TILE FIELD AT Z PLANT 

A design description of a system to extract carbon tetrachloride vapor from the tile fields 
near the Z Plant is recommended based on the results of the testing of the Vapor Extraction 
System pilot unit. This chapter compares several design alternatives, their advantages and 
disadvantages, and their relative costs. Additionally, the recommended design alternative is 
discussed in terms of expected performance, components, and other considerations. 

5.1 SCOPE OF D�IGN DESCRIPTION 

The following design description applies to the vadose zone underlying the 216-Z-lA 
Tile Field near the Z Plant. By assuming a similar stratigraphic sequence, the design 
description may also apply to the other associated cribs such as 216-Z-9 and 216-Z-18. The 
recommended alternative is based on several factors including state and federal air release 
limits, readily available technology and equipment, and the performance parameters 
established by the pilot testing. The discussion is limited to a description of the system, a 
mass flow diagram, a piping and instrumentation diagram, the expected effectiveness of the 
system, and a presentation of some of the specific system components and other 
considerations. 

The intent of the design description is not to provide a detailed design with selected 
components, but rather it is to aid in the selection of a general system from which more 
specific design features can be established . 

5.2 REGULATIONS AFFECTING D�IGN 

The design of the emission control system used for the YES is -governed mainly by air 
quality regulations under Ecology jurisdiction. It is understood that the YES will be licensed 
under the status of the federal Comprehesive Environmental Response, Compensation and 
Liability Act (CERCLA) and the Washington Model Toxics Control Act (1,ITCA) rather than 
under the federal Resource Conservation and Recovery Act (RCRA). RCRA mandates its 
own strict performance standards for emission control systems based on Best Available 
Technology, while MTCA and CERCLA defer to state environmental regulations that set 
emission limits based on satisfying ambient concentration limits. Under either MTCA or 
CERCLA the YES must satisfy the following air quality regulations: 

toilw&frl 

• Chapter 402-80 of the Washington Administrative Code (WAC), "Monitoring 
and Enforcement of Emission Standards for Radionuclides". 

• National Emission Standards for Hazardous Air Pollutants (NESHAP), 40 
CFR Part 61 Subpart H, "Emission Standards of Radionuclide Emissions from 
DOE Facilities". 
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Chapter 173-460. WAC, "Controls for New Sources of Toxic Air Pollutants" . 
This regulation sets property line limits for toxic air pollutants: 0.067 
micrograms per cubic meter for CC14; and 23.3 micrograms per cubic meter 
for HCl. It also requires the installation of a negotiable "Best Available 
Control Technology" for each pollutant. 

Note that under MTCA and CERCLA it is not necessary to obtain the formal permits 
described under these regulations, but that the YES must be designed to satisfy all of the 
numerical limits associated with the regulations. 

S.3 DESIGN ALTERNATIVES FOR SUBSURFACE VENTING SYSTEM 

It is recommended that a multi-well venting system be used at each of the tile fields using the 
existing steel casings perforated at the top of the silt layer about 120 feet below ground 
surface. Use of multiple wells will provide flexibility during the venting by allowing any of 
the wells to be either throttled down or shut off, depending on the VOC concentrations in 
that well relative to the others. 

The effectiveness of alternative venting configuarations were assessed by using the 
MODFLOW computer model (McDonald and Harbaugh, 1988) to predict the venting 
flowrate that would be required to produce a predetermined induced vacuum within the tile 
field. Appendix B presents the methods and results. 

Three venting configuration alternatives were compared for the full scale system: 

• 3 Wells: 1.0 in, w.g Vacuum - As shown on Figure 5-1, three wells would be 
perforated for a 20-foot interval and used to produce an induced vacuum of at 
least 1.0 in. w.g. within the lower soil layer at all points within the tile field. 
The minimum induced vacuum of 1.0 in. w.g. is based on discussions with 
soil venting vendors, who indicate that such a minimum value is often used at 
routine sites such as service stations. An estimated 1,120 cfm per well (3,360 
cfm total) would be required. Based on the computer modeling, one pore 
volume would be vented every 4.5 hours. 

• 3 Wells: 0.2 in. w.g. Vacuum - As shown on Figure 5-2, three wells would 
be used to produce at least 0.2 in. w.g vacuum at all points withing the lower 
soil layer. The estimated total flowrate is 320 cfm per well (960 cfm total). 
The 0.2 inch vacuum would vent one pore volume every 16 hours. 

•· 1 Well: 0.2 in. w.� Vacuum - As shown on Figure 5-3, a single well placed 
near the center of the tile field would be used to produce at least 0.2 in. w.g 
vacuum at all points within the lower soil layer. The modeled flowrate is 640 
cfm, and one pore volume of air would be vented every 32 hours. 

It is recommended that three wells be used, and vented to produce at least 0.2 in. w.g. of 
vacuum at the outer edge of the tile field. The 0.2 in. w.g vacuum is expected to produce a 
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net venting flow throughout the lower soil lay�rs and is expected to be strong enough to 
counteract the diurnal barometric pressure effect. 

The modeled total flowrate that would be required to achieve the induced vacuum is 960 
cfm. It is recommended that a 50 % safety factor be incorporated in the design flowrate. 
Hence, it is recommended that the VES be designed to vent and treat a total flowrate of 1.46 
x 960 cfm or about 1,400 cfm. 

5.4 DESIGN ALTERNATIVES FOR VAPOR CONTROL SYSTEM 

This section presents five alternatives for the design. The alternatives are based on 
the findings of the pilot testing, information on readily available technology and equipment, 
and the present understanding of the regulations affecting the design. The assumptions 
affecting the design are shown in Table 5-1. 

The first two design alternatives discussed utilize different methodologies for 
removing the carbon tetrachloride from the soil gas. The first alternative uses GAC to 
remove the carbon tetrachloride. The second alternative uses Catalytic Oxidation (CATOX) 
to remove the carbon tetrachloride. The third design alternative presents the same CA TOX 
alternative with the addition of acid scrubbing. The fourth alternative presents a small-scale, 
less complex system that uses GAC for treatment. The final design alternative addresses 
mobility of the system and how the system connects to the wells. Table 5-2 lists some of the 
relative advantages and disadvantages of the alternatives. 

An order-of-magnitude estimate of costs of the equipment and the first year operation 
of the system for the first two design alternatives is presented in Table 5-3. The cost 
estimate does not include labor costs or non-operational costs such as sampling and analysis. 

5.4.1 System Utilizing GAC for Off-Gas Treatment 

The first design alternative is similar in concept and design of the system employed 
in the pilot test. As was demonstrated during pilot testing, using GAC to adsorb the carbon 
tetrachloride from the soil gas worked well. This design alternative utilizes all essential parts 
of the pilot system and incorporates changes which enhance the operation of the system under 
the parameters established during the testing (see Figure 5-4). 

Three significant design changes were made for this alternative relative to the test 
unit. These are (1) the addition of a roughing filter at the inlet to the system, (2) the 
addition of a chiller/condenser, and (3) the placement of the HEPA filters on the vacuum 
side of the system. 

The roughing filter is placed as the first component downstream of the wells to 
remove the gross particulate contamination entrained by the soil gas flow. This helps 
prevent an accumulation of solids in the condenser collection tank which is more difficult to 
clean or dispose than is the roughing filter. 
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TABLE 5-1 

ASSUI\1PTIONS AFFECTING DESIGN DESCRIPTION 

Assumptions Common to the Design Alternatives 

• The zone of influence of the venting system includes all subsurface areas subjected to 
0.2-in. w.g. water vacuum or higher. 

• A flowrate of 1,400 cfrn of soil gas will be maintained. 

• The soil gas temperature is about 50°F 

• The soil gas is atmospheric air in composition, but contains a maximum of about 750 
ppm, carbon tetrachloride. No other significant concentrations of VOCs are present. 

• The daily removal rate of carbon tetrachloride from the subsurface is about 580 lbs. 

• Potentially explosive gases, such as methane, will not be encountered at 
concentrations exceeding 10% of the Lower Explosive Limit (LEL). 

• No tritium will be encountered. 

• All of the radon extracted from the subsurface in the soil gas may be emitted from 
the system without treatment. 

• A system vacuum of not greater than 150 in. w.g. will be required. 

• Condensed water collected by the system will be removed on a routine basis and 
disposed of at Tank Farms or other appropriate locations. 

• Continuous operation of the system is not required. However, it is assumed for 
costing purposes that the unit will operate 24 hours per day for 360 days the first 
year. 

• The thermal efficiencies of both the heater and the chiller are 25 % . 

• The cost of electricity is $0.06/kWh. 

• The soil gas contains 0.45% water vapor, which yields about 50 gallons per day if 
the system is 100 % efficient in removing water from the soil gas. 
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TABLE 5-1 (continued) 

ASSUMPTIONS AFFECTING DESIGN DESCRIPTION 

• The effluent stack is 30 feet tall. 

• The chiller will lower the soil gas temperature from 50°F to 40°F. 

• The heater will raise the soil gas flow temperature from 40°F to 50° F. 

Assumptions Specific to the GAC Unit 

• Adsorption of carbon tetrachloride on the GAC is 40% by weight. 

• 

• 

Four 8-foot-diameter by 8-foot-tall carbon canister capable of withstanding 150 in . 
w.g. vacuum as possibly required by the system . 

The cost for carbon to be delivered and taken offsite for regeneration is $1.50 per 
pound. 

Assumptions Specific to the CA TOX Unit 

• 

• 

All of the chlorine molecules from the carbon tetrachloride are converted to 
hydrochloric acid during the oxidation process. 

At a concentration of 750 ppm., of carbon tetrachloride in the soil gas, about 2,500 
ppm., HCl will be produced as a byproduct of the catalytic oxidation. (One pound of 
carbon tetrachloride entering the system produces about one pound of hydrochloric 
acid.) 

• Use of CATOX with no HCl scrubbing will be negotiated as Best Available Control 
Technology. 

• The effluent temperature from the CATOX unit is 350° F. 

• The thermal efficiency of the heat exchanger is 50 % . 

• The CATOX unit has rated heat input of 371,000 Btu/hr. 

• The cost of Liquid Propane Gas is $0.85 per gallon. 

• The life of a catalyst is three years; replacement costs $36,000. 
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TABLE 5-1 (continued) 

ASSUMPTIONS AFFECTING DF.SIGN DF.SCRIPITON 

Assumptions Specific to the CA TOX Unit with Acid Scrubbine 
• A spray dryer dewaters the sodium chloride solution to 50 % by weight. 
• The 50% sodium chloride solution may be disposed without further treatment. 
• The efficiency of the specialty carbon is 10% by weight for the adsorption of hydrochloric acid. 

• The bulk density of the specialty carbon is 36 lbs per cubic foot. 
• The cost of the specialty carbon is $2.25 per pound. 

toimae.frl 
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TABLE S-2 

ADVANTAGES & DISADVANTAGES OF DESIGN ALTERNATIVES 

ADVANTAGES I DISADVANTAGES 

GAC 

GAC treatment proven effective in pilot testina and - Requires transportation of hazardous waste and 

industry. pncration of hazardous watte manifests. 

GAC supplies are readily available. - Poteoti.al off-site liability at carbon reaenerator's 
facility. 

Hip-efficiency system as lonr as caniston are not 
near brcalahrouafi. - Expensive in compamon wirh CATOX. 

Relatively simple desi,n and implementation. - Frequent samplina of GAC offiuent; non-real time 
monitorina creates potential for unknown 
brealahrouah. 

- Frequent chanaina of GAC canisters 

- Radiation readinp on GAC canisters may require 
boldinr zone to allow levels to decay. Would require 
additional monitorinr and bandlinJ. 

� 

No rencration of secondary waste to be shipped - Generation of HCI u byproduct of catalytic 
offsito or treated; Carbon tet is destroyed at time of oxidation. 
removal from subsurface. 

- Safety issues concerning high temperawre and LPG. 
Less expensive than GAC 

Confirmation record of carbon let destruction is 
temperawre of catalyst and orher carbon tet 
monitorinJ is not required. 

Real time monitorinJ via catalyst temperawre .. . 

monitorinJ allows instantaneous shutdown of system 
if temperawre decreases. 

Small-Scale System 

-

-

-

30ilvent.frl 

Small-Scale System 
Less.complicates design and operation than larger 
systems. -

Lower expense system and less labor intensive. 
-

Units may be placed with no limitation on georraphic 
separation. 
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Small volume flowrato and small vacuum result in 
small area of influence. 

Low extraction rates result in low volumes of carbon 
tet removed. 
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: TABLE 5-3 
FSI'IMATED cosrs 

This table provides an order-of-magnitude cost comparison of design alternatives utilizing GAC and 
CA TOX for removal of carbon tetrachloride from the soil gas for one year assuming static operating 
conditions. Costs do not include licensing and approvals, piping to the tile fields, installation, labor 
costs, nor non-operational costs such as sampling. 

Items Common to Both Systems 

Components 

Trailers; Roughing Filter; Chiller; 
Demister & Knockout; Heater; Prefilter 
with Dual HEPA Filters; Blower; Stack; 
Instrumentation & Sampling Equipment 

Annual Electrical Usage 

15 hp Blower 
20 kW Chiller 
20 kW Heater 

Total of Items Common to Both Systems 

GAC System 

Four 8-foot-tall by 8-foot-diameter carbon 
canisters to withstand 150 in. w .g. vacuum 

Carbon usage @ S 1.50/lb 

GAC Component Total 

GAC System Total (including common items) 

CATOX System 

Catalytic Oxidation Unit 
Catalyst depreciation (Avg. life 3 years) 
Cost of liquid propane gas (LPG) 
Electrical usage for 5 hp blower on CA TOX 

CA TOX Component Total 

CATOX System Total (including common items) 
I 

IClilveat.frl Page 66 
FZ-78 

$262,000 

$6,000 
$10,000 
$10,000 

Sl 10,000 

$812,000 

$150,000 
$12,000 
$34,000 
$2,000 

$288,000 

$922,000 

$1,210,000 

$198,000 

$486,000 

l 
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The fu;ction of the chiller is t� lower the temperature of the soil gas to below the dewpoint. 
( This significantly improves the efficiency of the water knockout and demister in reducing the moisture ·. 

of the soil gas. The removal of the moisture is important for the proper functioning of the HEPA 
filters, GAC canisters, and instrumentation, and for preventing damage to the blower in the event 
excessive water is encountered. (The excessive water could be a source of large drops of water 
which could impact the impeller on the blower, damaging the bearings.) 

The placement of the HEPA filters immediately downstream of the moisture removal and drying 
components is helpful for two reasons. First, the HEPA filters are in the flowpath to the GAC 
canisters, which should aid in the removing the particulate radionuclide contamination so that it does 
contaminate the GAC canisters with particulate radioactivity. Second, if a leak develops at the HEP A 
filters, it would be a suction leak and would be less likely to spread contamination. 

As shown in Table 5-3, the estimated cost of the base extraction unit and electricity to operate 
for one year is in the range of $288,000. The cost for four canisters to hold the carbon is in the 
range of $110,000. The cost of carbon for one year is in the range of $812,000. The total cost of 
the system for purchase and operation for one year, not including labor or sampling, is in the range 
of $1,210,000. 
5.4.2 System Utilizing CATOX for Off-Gas Treatment 

The second design alternative utilizes CATOX instead of GAC to remove the carbon 
tetrachloride from the soil gas (see Figure 5-5). 

This alternative employs only the essential elements of the test unit. The significant design 
changes between this system and the test unit are the GAC canisters are replaced by a CATOX unit. 
The CA TOX unit is located downstream of the vacuum pump because of the need to push the soil gas 
through the unit rather than pulling it through under vacuum. 

Catalytic oxidation is a technology that is used throughout industry to combust volatile organic 
compounds. The CATOX functions by employing a bed of active material (catalyst) that facilitates 
the overall combustion reaction. The catalyst increases the reaction rate and requires a lower 
temperature for conversion than is possible in a strictly thermal oxidation unit. However, it is still 
necessary to heat the soil gas as it enters the CATOX unit. Liquid propane gas (LPG) is normally 
used as fuel to preheat the soil gas. This preheated soil gas passes over the catalyst bed and the 
resulting chemical reaction takes place at the catalyst surface. 

The products of the combustion of soil gas containing carbon tetrachloride are water, nitrogen, 
oxygen, carbon dioxide, and HCI. The mass of HCl produced is roughly equivalent to the mass of 
carbon tetrachloride entering the CA TOX. For the operational parameters of the system, the 580 
pounds per day of carbon tetrachloride pulled from the 
subsurface in the soil gases is produces about 580- pounds per day of HCI. 
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FIGURE 5-5 CA TOX SYSTEM 
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It is assumed that Ecology will designate the CATOX unit without an HCl scrubber as Best ( Available Control Technology because of the difficulty with operating a wet scrubber at 
Hanford. The uncontrolled HCl emissions will not cause exceedences of any existing or 
proposed ambient air quality limits for toxic air pollutants. The CA TOX unit proposed in 
this alternative uses LPG to produce the temperature necessary for combustion of the carbon 
tetrachloride. Table 5-2 lists several advantages and disadvantages of this alternative relative 
to the GAC alternative. 

As shown in Table 5-3, the estimated cost of the base extraction unit and electricity to 
operate for one year is in the range of $290,000. The cost of the CATOX unit and the one
year depreciation on the catalyst is in the range of $162,000. The cost of liquid propane gas 
(LPG) for one year of operation is in the range of $34,000. The total cost of the CATOX 
system for purchase and operation for one year is $486,000. 
5.4.3 System Utilizing CATOX with Acid Scrubbing 

The third design alternative incorporates the CATOX system from the previous 
alternative with acid scrubbing to remove HCl from the effluent. This system would be 
utilized only if Ecology rules that HCl scrubbing is required to satisfy BACT. Two types of 
scrubbing are considered for this alternative and these are discussed along with generalized 
estimates of the secondary wastes produced as a result of the scrubbing operation. 

The most common alternative for acid scrubbing is placing a packed column 
downstream of the CA TOX unit and flushing a dilute sodium carbonate solution 
countercurrent to the vapor flow. The hydrochloric acid in the vapor flow is stripped and 
neutralized by the sodium carbonate solution to form dilute sodium chloride (salt). The 
vapor-phase continues through the packed column to the stack where it is discharged. In 
most industrial applications, the dilute sodium chloride wastewater is simply disposed of to a 
sanitary sewer. However, there is no sanitary sewer at the ti.le fields, so the wastewater 
would have to be processed on site. Therefore, for this alternative, the slurry-phase passes 
through to a containment vessel where it is stored for later dewatering to 50 % by weight by 
a spray dryer and subsequent burial. Based on an assumption that 580 lbs per day of HCl 
coming out of the CATOX unit is converted by the sodium carbonate solution to sodium 
chloride and water, 1,860 lbs per day of 50% by weight salt cake is produced. 

Another alternative for acid scrubbing is the use of a specially treated granular activated 
carbon designed for the removal of acids from airstreams. Such a carbon is placed in a 
canister downstream of the CATOX unit. The effluent from the CA TOX unit passes through 
the carbon and then to the stack where it is discharged. Based on the assumption that 580 
lbs per day of hydrochloric acid coming out of the CATOX unit is adsorbed by the carbon 
and .the carbon has a bulk density of 36 lbs per cubic foot and an efficiency of 10 % by 
weight, 5,800 lbs per day of spent carbon is produced. This specialty carbon may not be 
regenerated and so must be disposed when spent. 
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A small-scale system is presented as a contrast to the previously discussed alternatives. 
This system is less complicated in design and operation than is either of the two large 
systems (see Figure 5-6). 

The small-scale system employs a different approach to the removal of carbon 
tetrachloride from the soil plume. Whereas the large systems operate at relatively high 
flowrates and affect areas as far as several hundred feet away, the small-scale system utilizes 
natural venting of the wells to affect the area immediately adjacent to each well. 

The difference in approach addresses the goal in removing carbon tetrachloride. The 
large systems discussed are expected to operate on several wells simultaneously and to 
remove several tons per year of carbon tetrachloride from the soil. In contrast, the small
scale system is expected to remove considerably less than that for each well where a system 
is placed, but at a smaller capital investment per system. 

The small-scale systen:i is individually sized and designed for placement at each well 
where carbon tetrachloride is encountered, allowing easy set-up, short response time, and 
avoiding piping runs from the well to the system. Though the system is expected to remove 
the carbon tetrachloride adequately from immediately around a well over time, the rate and 
area of influence are very limiting factors. 

The advantages and disadvantages of the small-scale system are discussed further in 
Table 5-2. Costing for the system is not provided because pilot testing has not been 
performed to establish operational parameters. 

S.4.5 System Mobility 

The final design alternative addresses the mobility of the system and the means by 
which the system connects to the wells. 

Due to the potential need to operate the system in different location over time, the 
mobility of the system should be considered. The required mobility of the system can be 
satisfied through at least two approaches. One approach uses a fully transportable system 
with all components trailer-mounted. Disconnection and reconnection is easily made so that 
movement of the system from one tile field to the next is readily achievable. However, this 
system may require radiation releases, safety clearances, and possibly new air discharge 
permits each time it is moved. The other approach uses a fixed system with the soil gas 
transported through longer pipelines to the system. Such an approach could possibly be used 
to operate the system from one location while extracting soil gas from the three tile fields. 

Either option requires that the system be connected by piping to the wells. The 
recommended option for this connection is the use of flexible hose laid on the ground 
between the well to the system. The pilot test employed this approach, which is easy and 
inexpensive. This option eliminates the need to excavate piping trenches into potentially 
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contaminated soil. However, it has the major disadvantage that water vapor condenses in the 
lines and accumulates at low spots. Therefore, the flexible hose should be heated to 
minimize condensation in the lines. 

S.S RECOMMENDED ALTERNATIVE 

Based on projected system performance, relative costs, and inherent advantages, the 
recommended alternative for the overall system is the CATOX alternative using a three-well 
configuration. The system is designed to be trailer-mounted and transportable for future use 
in other areas. The recommended piping connections between the wells and the vacuum
removal system is above-ground flexible hose, which should be heated to minimize moisture 
condensation. 

A Piping and Instrumentation Diagram (P&ID) of the recommended vapor removal 
system is shown on Figure 5-7. The projected system performance and specific components 
are described in the following sections. 

S.6 PROJECTED SYSTEM PERFORMANCE 

Based on the results of the pilot testing, the characteristics of the selected CATOX 
vapor removal system, the selected well configuration and the extraction flowrate, several 
projected system performance parameters have been derived (see Figure 5-8). These 
parameters are as follows: 

• The system has a zone of influence encompassing the entire Z-1-A Tile Field with 
at least 0.2 in. w.g. of vacuum; 

• The system will operate at a flow of 1,400 cfm of soil gas. This flow incorporates 
a 1.46 safety factor of the design flow of 960 cfm; 

• The system is expected to collect about 50 gallons of water per day ( -18,000 
gal/yr.); 

• The system effluent will have a flow of 2,300 actual cubic feet per minute (acfm) 
at 350°F with 5 ppm, carbon tetrachloride and 2,500 PPTI\. HCl; and, 

• Assuming a similar stratigraphic sequence, the system is expected to perform 
comparably at the other associated cribs such as 216-Z-9 and 216-Z-18. 

Emissions from the CA TOX unit will satisfy the upcoming Ecology ambient air quality 
limits for toxic air pollutants. The EPA-approved SCREEN computer model (EPA, 1988) 
was used to assess the worst-case ambient impacts at the nearest property line (assumed to be 
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FIGURE 5-7 PIPING AND INSTRUMENTATION DIAGRAM 
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FIGURE 5-8 MASS FLOW DIAGRAM 
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6.5 miles away). As shown below, the calculated worst-case impacts are well below the c· 
allowable limits: 

POLLUTANT AVERAGING PROPERTY ALLOWABLE 

TIME LINE LIMIT (µg/m3) 

IMPACTS 

(µglm3) 

Carbon Annual 0.028 0.067 
Tetrachloride 

Hydrochloric 24-hour 13.5 23.3 
Acid 

5.7 SPECIFIC COMPONENTS OF RECOMMEi�ED ALTERNATIVE 

This system discusses specific components of the recommended alternative and provides 
some items to be considered in subsequent ·design tasks of the system. 

5.7.1 Piping Connection to Wells 

Above-ground flexible hose is recommended rather than rigid underground piping. For most 
industrial applications rigid piping would be installed in trenches, and sloped toward 
condensate tanks to control moisture that condenses between the wells and the VES. 
However, excavation of piping trenches at Hanford is not practical because of concerns with 
potentially contaminated soil. Therefore, flexible above-ground hose is recommended. 

The flexible hose should be double-contained using a commercially available flexible 
containment system, to ensure that no leakage of potentially contaminated condensate 
occurred in the event of a hose breakage. 

Moisture condensation in the flexible hoses is of concern, because the condensation would 
accumulate in uncontollable low spots in the flexible lines. Therefore, it is recommended 
that the hoses be heated to above the dewpoint temperature to prevent moisture condensation. 
Commercially available heated flexible hose should be used for the full scale system, rather 
than the unheated hose that was used for the venting tests. 

5.7.2 Filtration 

The roughing filter at the inlet to the system provides initial filtration to keep sediment 
from building up in the catch tanks of the chiller and the water knockout. The roughing 
filter media is constructed of fiberglass to resist degradation by the moisture-laden soil gas. 

The prefilter immediately preceding the HEPA filters is rated at 99% efficient for 10-
micron particles, which helps keep the HEPA filters from loading too quickly. The two 
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HEP A filters are configured in series and function to remove particulate radioactive 
contamination. 

5. 7 .3 Catalytic
_ 
Oxidation (CATO X) 

· ·� 

The catalytic oxidation unit is a vendor-supplied unit designed. to operate at 1,400 cfm 
flowrate and effectively reduce the carbon tetrachloride in the soil gas from 750 PPillv to 5 

PPillv by operating at 99. 3 % efficiency. The unit achieves oxidation of carbon tetrachloride 
at the surface of the noble· metal bed catalyst specially designed to oxidize chlorinated 
organics. The operating life of the bed is. expected to be three years at which time the bed is 
replaced. The unit achieves the required oxidation at 600°F to 840°F. The heat is supplied 
to the unit at 371,000 Btu/hr 

1

through combustion of LPG. Air heating requirements are 
reduced by employing a shell and tube heat exchanger with a 50% heat recovery efficiency. 

The compliance parameter of the soil gas effluent is temperature measured in the 
CA TOX unit. Temperature is an accepted compliance parameter in industry because the 
burner temperature is the critical factor controlling high-efficiency destruction of the carbon 
tetrachloride. 

5.7.4 Extraction System Blower 

The 30 hp blower is capable of continuous duty at 1,400 cfm and 60 in. w.g. vacuum at 
the well heads. Automatic system shutdown is achieved with the data acquisition system 
which can turn the blower off. The flowrate and vacuum created by the blower are 
monitored by manual gauges and also by transmitting gauges connecting to the data 
acquisition system. 

S. 7 .S Instrumentation, Sampling, and Data Acquisition System 

The instrumentation and analysis of samples provide information on operational 
parameters. The data acquisition system uses transmitting devices to store operational 
information and operates certain components of the system based on that information. 

The instrumentation and sampling is quite different from that employed in the pilot 
testing unit, both in specific instruments and in approach. The pilot testing unit requires 
extensive data acquisition to establish operational parameters whereas the recommended 
alternative vapor extraction system requires mostly confirmation that conformance to key 
operating ranges and limits is achieved. 

The instruments included on the pilot testing unit which are not included on the 
recommended alternative vapor extraction system include the LEL meter, the Fills, the PID, 
and the inlet continuous air monitor (CAM). It has been established that the compliance 
CAM and the recording CAM, both located downstream of the HEP A filters, adequately 
measure and document the radiologic content of the soil gas flow and, therefore, the inlet 
CAM is unnecessary. The PID and the Fills that were used on the pilot testing system are 
not required for the full-scale system because monitoring, of the CATOX temperature 
provides a constant indication of the efficiency of the unit and subsequently the stack VOC 
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em1ss1ons. It was also determined during the- testing that an LEL meter was not necessary ( · due to the absence of explosive gases in the soil gas. The functions of the PID, FIDs, and 
LEL meter will be met by an on-line automatic ranging, calibrating, and sampling gas 
chromatograph. To provide further confirmation that the operational parameters are within 
the required limits, intermittent sampling for laboratory analyses can be conducted. 

A separate gas sampling system utilizing one vacuum pump for both instrumentation and 
sampling operates in place of the several vacuum lines and pumps on the pilot testing unit. 
This vacuum system is manifolded together and the sampling ports and gas chromatograph 
are located within a sampling. hood which is also under the system vacuum. 

The DAS includes a computer which downloads to a disk and input/output boards 
hardwired to devices throughout the vapor extraction unit and wells. It has the capability of 
storing operational information from the transmitting gauges. It controls the operation 
information from the transmitting gauges. It also controls the operation of the chiller and 
heater. The DAS will shut down the process if a high level is detected in any of the water 
collection tanks, if the flow or pressure exceed their ranges, if the recording CAM exceeds 
its limit, or if the temperature of the CATOX unit falls too low. The data acquisition system 
may be monitored via remote telemetry and the event of a system shutdown can be 
telephoned automatically to a cognizant individual. 

Several gauges are placed throughout the system to monitor the operation. All 
transmitting pressure, temperature, and flow gauges have accompanying manual gauges. The 
liquid-level switches have accompanying sight glasses. The operating wells and the 
observation wells each have a plugged port for intermittent use for reading a liquid-filled 
manometer. 
S. 1 .6 Electrical 

Electrical services are required:for the main blower, sampling system vacuum pump, 
CATOX auxiliary blower, chiller, heater, CAMs, gas chromatograph, data acquisition 
computer, lighting, and auxiliary outlets. The system is hard-wired with a single electrical 
connection to an electrical panel and transformer. The electrical distribution to the data 
acquisition computer is conditioned to reduce signal noise and surges. The system should be 
capable of operating from either a generator or a power line. 
S.7.7 Other Comiderations 

Materials of Construction 
Due to the potentially corrosive nature of the air streams _flowing through the system, 

consideration should be made for the materials of construction of all the vapor-contacting 
components. 

The extracted soil gas vapor contains 750 ppm., carbon tetrachloride and about 0.5 % (_ water vapor. The process piping collection tanks and the seals on all the valves and flanges 
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The 350°F temperature and the HCl produced as a result of the oxidation process of the 
carbon tetrachloride creates a corrosive environment immediately downstream of the catalyst. 
Materials of construction appropriate to this environment should be used. In particular, the 
effluent stack materials should be carefully chosen. 

Separate Trailers 

The vapor removal system should be housed in at least three separate trailers to reduce 
the potential for spreading radioactive contamination (more specifically, to restrict the 
amount of equipment that potentially could become contaminated). The components 
extending from the roughing filter through the final HEPA filter should be in the first trailer. 
The sampling hood, data acquisition system, and a work space should be in a second trailer. 
The blower should be mounted on the second trailer, but outside the housing due to the noise 
and the potential for piping leaks on the positive-pressure side. The CA TOX unit should be 
mounted on the third trailer and the stack directly connected to it. The connections between 
the modular units should be appropriate for enabling the transportation of the entire system. 
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6.0 SUMMARY AND RECOMMENDATIONS 

This chapter presents a summary of the findings of the vent test and recommends 
configuration for the full-scale YES. 

6.1 SUMMARY OF TF.ST FINDINGS 

This section summarizes the results of each of the three test phases. 

6.1.1 Phase One Tests 

The Phase One Testing was designed to assess the vertical and lateral distribution of 
voes under the tile field. The results were as follows: 

• CC14 vapor concentrations up to 100 ppm, were measured. The concentrations 
were generally highest at the lower sample locations about 100 to 150 feet 
below ground surface. 

• Significant CC� vapor concentrations (up to 79 ppm,) were measured outside 
the limit of the tile field, indicating that the vapors (and possibly the liquid 
waste) migrated laterally as well as downward. 

• Low concentrations of alpha and beta activity were detected at the upper two 
intervals at W-171 at the edge of the tile field. However, no alpha or beta 
activity was detected during the long term venting at the lowest interval of that 
well. 

6.1.2 Phase Two Tests 

The Phase Two tests were designed to assess the lateral permeability of the soil, for 
use in the design of a full-scale YES. The results of the hydraulic venting tests performed at 
the middle interval of W-171 at depths of about 57 to 77 feet below ground surface in a silty 
SAND layer, showed a measured permeability ranging from 2 to 7 darcies. Those values are 
representative of silty sand, a typical soil known to exist under the tile field. 

The hydraulic vent test at the lowest interval of W-171 was not successful. After the 
test was complete it was determined that the induced vacuum that should have resulted from 
the mechanical venting was probably overridden by the naturally occurring diurnal 
fluctuations in barometric pressure. Those barometric fluctuations have been shown to 
produce significant pressure variations in the subsurface at Hanford, sometimes to the extent 
of causing CC�-contaminated air to be naturally vented out of groundwater monitoring wells 
that are open to the atmosphere. 
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6.1.3 Long-�enn Tests , 
--� ,·1 �-�, I .-

Two long-term venting tests were performed: a 24-hour test in which the lower 
interval of W-167 was vented at about 55 cfm; and an 80-hour test in which the lower zone 
of W-171 was vented at about 320 cfm. The results are summarized below: 

soilvenLfrl 

I • \. � 

• The vacuums at all of the observation wells were found to be significntly 
affected by the natural variations in barometric pressure. 

• Statistical. analysis was used to assess the vacuum caused by the soil venting as 
compared to the barometric pressure swings. The venting at W-171 caused an 
apparent induced vacuum of 0.90 in. w.g. at W-150, about 70 feet away. 
During the same test the response at W-87 (about 30 feet from the venting 
well) was only about 0.175 in. w.g. The statistical analysis indicated that 
there was no net response at W-167 about 220 feet from the venting well. 

• 

• 

• 

• 

• 

The observed diurnal effect will have only a slight effect on the efficiency of a 
full-scale VES. The induced vacuum in the soil will be highest when the 
diurnal cycle is low, and the induced vacuum will be lowest when the diurnal 
cycle is high. The full-scale YES should be designed to acheive a reasonable 
induced vacuum within the entire tile field when the diurnal effect is at a mid
range. 

The limited response at W-87 compared to W-150 during the venting at W�l71 
was probably caused by the perforated interval at W-87 being in a less 
permeable soil than was the perforated interval at W-150. 

The induced vacuum, based on the raw data (Figure 4-9), at each of the 
observation wells was related to the elevation of the observation well 
perforated interval relative to the venting well interval. During the venting at 
W-171 the induced vacuum at W-150 decreased from 0.70 in. w.g. down to 
0.40 in. w.g. when the well packer was moved from the lower-most perforated 
interval to the intennediate interval. The induced vacuum at W-150 similarly 
decreased from 0.40 in. w.g. down to 0.15 in. w.g. when the packer was 
raised from the lower-most perforated interval to the upper-most perforated 
interval. The intermediate and upper-most perforated interval in W-150 are 25 
and 55 feet, respectively, above the lower-most perforated interval. 

The CC14 concentration in the vented gas from W-167 remained fairly 
constant at about 200 ppm., (plus or minus about 40%) during the 24-hour test. 
This- suggests that the soil at the center of the tile field may contain a 
significant reservoir of CC14 

The CC14 concentration in the vented gas from W-171, on the edge of the tile 
field, increased gradually over the first 60 hours of the test to a maximum of 
about 900 ppm., (plus or minus about 40%). The vapor concentration then 
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stabilized or even decreased slightly during the last part of the test. This 
pattern suggests that W-171 was drawing contaminated soil vapor from the 
interior parts of the tile field. 

• An estimated 8 lbs of CC14 were removed from W-167 during the 24-hour 
vent test at that well, based on the average 55 cfm flowrate. An estimated 300 
lbs of CC14 were removed from W-171 during the 80-hour vent test, based on 
the average 320 cfrn flowrate. 

• Spectral gamma energy logging of the outside walls of the GAC canisters 
showed that the GAC had collected radon gas and that the radon was decaying 
to form gamma-emitting decay products. 

6.2 RECOMMEJ."IDED FULL-SCALE VAPOR EXTRACTION SYSTEl"'Vl 

6.2.1 Limitations of Extrapolating from Vent Test Data 

Care must be exercised when extrapolating from the vent test data to design a full
scale YES. Before the start of the vent test it was documented that the sediments under the 
216-Z-lA Tile Field are heterogeneous and vertically stratified. The vent test demonstrated 
that the induced vacuum caused by mechanical venting is strongly affected by the soil 
stratigraphy and by the natural diurnal cycle of the barometric pressure. The MODFLOW 
computer model is generally well suited for predicting hydraulic performance in simple 
stratigraphic systems. Modeling demonstrated the stratigraphy at the tile field to be 
relatively complex, and as such the model was only able to approximate observed well 
vacuums. This indicates that there were one or more non-ideal conditions that were 
encountered during the vent test. The following should be considered when using the vent 
test data to design the full scale system: 

Oualitv of Well Construction - It is possible that significant leakage between the steel well 
casing and the native sediments could have been occurring during the venting tests. In that 
case a significant fraction of leakage air might have been produced, which would have 
reduced the radius of influence of the induced vacuum and which would have diluted the 
measured CC14 concentrations. It is recommended that the well casings to be used for the 
full-scale system be inspected beforehand to assess whether an annular void space exists 
between the casing and the soil. If such an annulus is discovered then the void space above 
and below the proposed perforated interval should be grouted to minimize leakage around the 
casing. 

Integrity of Caliche Layer - No measurements from below the caliche layer were taken 
during this test. The caliche probably impedes,. but not prevents, downward migration of 
contaminants. It is possible that the CC14 could have migrated downward past the caliche. 
Soil venting from wells that penetrate the caliche could possibly produce CC14 vapor 
concentrations higher than those measured during this. test. 
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Low Permeability Zones and Permeable Channels - The presence of unforseen low 
permeabil_ity zones and/or permeable channels in the sediments could affect the hydraulic 
performance of a full-scale YES. It is not certain that the soil stratigraphy and permeability 
of the soil near W-171 is comparable to the properties that would be encountered at other 
areas of the 216-Z-1 A Tile Field or at the other tile fields in the Z Plant area. The full scale 
VES could possibly induce either higher vacuums or lower vacuums than were produced 
during this vent test. 

6.2.2 Recommended System 

The recommended full scale system is designed to vent the entire 216-Z-lA Tile Field to 
acheive at least 0.2 in. w.g. of induced vacuum at all points within the lower sediments. 
The recommended system consists of the following components: 

,oilvent.frl 

• The system should consist of trailer-mounted equipment that can be easily 
transported to each of the tile fields to be vented and quickly set up for 
operation. 

• 

• 

Multiple wells within each of the tile fields should be vented to provide system 
flexibility. Above-ground flexible hoses should be used to connect the mobile 
VES to the venting wells. 

Based on MODFLOW computer modeling of the site. the vent system should 
be sized to remove and treat 1,400 cfm of air. That flowrate would induce an 
estimated 0.2 in. w.g. of vacuum across the entire tile field. 

• Based on the observation that the electronic and manual sensors measuring the 
vacuum pressures at the wells did not correspond closely at times, it is 
recommended that the vacuum gauges used for the full-scale VES be of a 
different type than those used for the vent test. 

• The VES should be equipped with particle prefilters and HEPA filters to 
remove particulate radionuclides. 

• The VES should be designed to treat an influent CCl.i concentration of 750 
ppm, and reduce the CC14 to an outlet concentration of about 5 ppm. That 
discharge concentration was modeled to acheive compliance with the Ecology 
air toxics limits at the property boundary about 6.5 miles away. 

• A commercially available catalytic oxidizer is recommended to permanently 
destroy the CC14 • A high efficiency thermal oxidizer would work almost as 
well. 
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Monitonitg'"'equipment should be· design� more specifically for the expect� 
., operating conditions, e.g.; the equipment will not degrade in the presence of 

CCL4; will provide reliable information on system operation under varying 
flow characteristics; and will withstand expected relative humidity conditions. 

It is recommended that WHC negotiate with Ecology to define the use of 
catalytic oxidation with no HCl scrubbing as Best Available Control 
Technology for CC14 and HCl, both of which are regulated toxic air pollutants. 
Ecology might require the use of HCl scrubbing for a YES as large as the one 
described here. However, the use of an HCl scrubber at Hanford would 
produce an unacceptable amount of secondary waste (in the form of sodium 
chloride salt cake) that might have to be disposed of as radioactive solid waste. 
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APPENDIX A 

CALCULATION PROCEDURES FOR NET SOIL VACUUM DETERMINATION 

This appendix describes the calculation procedures that were used to assess how much of the 
apparent vacuum that was measured during the 80-hour Phase Three vent test was caused by 
the mechanical venting and how much was caused by natural diurnal pressure fluctuations. 

These calculations were required for the vent test at the 216-Z-lA Tile Field because the 
electronic data showed that the diurnal barometric pressure fluctuation correlated strongly to 
the apparent effect caused by the mechanical venting. 

A.1 DEFINITION OF TERMS 

The following terms are used to describe the measured and calculated values: 

Gauge Vacuum - The vacuum indicated by the electronic and manual magnehelic vacuum 
gauges that were used on the well heads. Those gauges indicated differential vacuum 
between the absolute soil pressure and the absolute barometric pressure. 

Absolute Soil Pressure - The measured absolute soil pressure is indicated by: 

PSOIL(ABS) = Barometric Pressure - Gauge Vacuum. 

Note that the absolute soil pressure at any one well and at any point in time is not an 
important value with regards to the efficiency of a soil venting system. What is important is 
the difference in the absolute pressures between the venting well and the observation wells. 
It is the pressure difference that is the driving force for soil venting. 

Net Pressure - The net pressure indicated (either net soil pressure or net barometric pressure) 
is the absolute pressure measured at any given time minus the initial pressure measured at the 
start of the test: 

Net Pressure at time t = P(t) - P(0) 

Induced Vacuum - The induced vacuum is the vacuum caused by the mechanical venting 
system. The induced vacuum is determined by measuring the net soil pressure, then 
subtracting the estimated net barometric influence. 

A.2 HYPOTHETICAL TEST DATA 

A hypothetical data set was prepared for this appendix to demonstrate the calculation 
procedures. The data are presented as barometric pressure vs. time and as absolute soil 
pressure vs. time. The data set is graphed on Figure A-1 and Figure A-2. 

The data set shown on Figure A-1 shows the absolute soil pressure being influenced 
by barometric pressure under two different assumptions: the first case where there is 100% 
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efficiency between the barometric fluctuation and the soil pressure; and the second case c· where there is 50% efficiency. - lif the first case (100% efficiency) the net barometric 
fluctuation is transferred completely to the soil. In the second case (50 % efficiency) only 
one-half the barometric pressure fluctuation is transferred to the soil pressure. 

The data set on Figure A-2 shows the absolute soil pressure being affected by 
mechanical soil venting. The upper curve is the barometric fluctuation; the middle curve is 
the net soil pressure (with 100% efficiency) with no applied vacuum; and the lower curve 
shows the net soil pressure assuming that a mechanical soil venting system causes a 2-inch 
vacuum within 6 hours after the vacuum is applied at time zero. 

A.3 CALCULATION OF BAROMETRIC EffiCIENCY OF AN OBSERVATION 

WELL 

The effect that barometric fluctuation has on the observed soil pressure at an 
observation well is determined by comparing the net barometric fluctuation (PBARO(t) -
PBARO (0)) and the observed net soil pressure (PSOIL(t) - PSOIL(0)). As shown on Figure 
A-3 the net barometric fluctuation at every measurement time interval is plotted on the X
axis while the net soil pressure is plotted on the Y-axis. The resulting plot should 
theoretically form a straight line. The slope of the line should equal the barometric 
efficiency of the well. 

A.4 CALCULATION OF A VERA GE INDUCED VACUUM 

As shown on Figure A-4 the net vacuum is calculated by plotting the net barometric 
pressure variation on the X-axis and the net soil pressure on the Y-axis, but only for the time 
period after the mechanical venting produces a stable affect. In the hypothetical example the 
system stabilized after 6 hours of venting (Figure A-2). As shown on Figure A-4 the plotted 
data for the time period after the first 6 hours should produce a straight line. The Y
intercept represents the average induced vacuum at the observation well. 

A.5 AFFECT OF BAROMETRIC LAG Til\1E 

A lag time between the barometric pressure variation and the resultant soil pressure 
variation causes a spreading in the plotted data and reduces the least-squares correlation 
coefficient, but it does not appear to affect the slope or y-intercept of the resultant 
correlation. Therefore the calculation procedures described in the preceding sections can be 
used to estimate the barometric efficiency, and the mechanically induced vacuum even if 
ther� is a slight lag time that is small compared to the overall barometric cycle period. 

[ 

A hypothetical data set with a 3-hour lag time, 100% barometric efficiency and no 
induced vacuum is shown on Figure A-5. Figure A-6 shows the correlation between the net 
barometric pressure and the net soil pressure. The center line represents the condition where 
there is no lag time, in which case the slope of the line is 1.0 (100% efficiency) and the y-
intercept is zero (no induced vacuum). l 
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The upper and lower lines on Figure A-6 represent the correlation plot for the case 
where there is a 3-hour lag time.. In this case the upper line represents the time period when 
both the barometric pressure and the soil pressure are falling, and the lower line represents 
the period when both the barometric and soil pressures are increasing. If a least-squares fit 
is made to the combined data then the slope would be unity (100% efficiency) and the y
intercept would be zero (no induced vacuum). The existence of the two separate correlation 
lines demonstrates that a full diurnal cycle must be used to assess the induced vacuum, to 
prevent either overestimating or underestimating the y-intercept by improper use of only the 
separate rising or falling pressure phases of the cycle. 

A.6 INSPECTION OF PHASE THREE VENT TEST DATA 

The preceding data analysis method was applied to the Phase Three vent test data for 
the 80-hour test venting at W-171. The time period starting 16 hours into the test and ending 
36 hours into the test was chosen for the data analysis. Application of the preceding data 
analysis methods indicates the following: 

• As shown on Figure A-7 it appears that W-87 was only slightly influenced by 
the venting. The y-intercept of the linear regression plot is -0.175, indicating 
an overall mechanical venting influence of 0.175 in. w.g. vacuum. The slope 

• 

• 

of the regression line is 0.980, which indicates that the barometric efficiency 
of the W-87 was 98%. 

As shown on Figure A-8 it appears that W-150 was significantly influenced by 
the venting. The y-intercept of the linear regression line is -0.905, indicating 
an overall induced vacuum of 0.905 in. w.g. during the test. The slope of the 
regression line is 1.34, which implies that the barometric efficiency of the well 
exceeds 100%. That is not theoretically possible, and the high regression line 
slope is probably caused by normal variation in the field data. 

As shown on Figure A-9 it appears that W-167 was not significantly 
influenced by the venting. The y-intercept of the regression line is +0.04, 
indicating that there was no net average induced vacuum at the observation 
well. The slope of the regression line is 0.880, indicating an apparent 
barometric efficiency of 88 % . 
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FigureA-2 

2-INCH NET VACUUM AFTER 6 HOURS 
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Figure A-3 

CORRELATION OF PRESSURE VARIATIONS 
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FigureA-6 

EFFECT OF LAG TIME 
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. APPENDIX B 

SOIL VENTING TEST ANALYSIS AND VENTING SYSTEM DESIGN EVALUATION 

This appendix presents an analysis of soil and venting test data, and the use of these data to 
evaluate alternative soil venting system configurations. Included in this appendix are the 
results of two separate soil venting tests conducted at the Hanford 216-Z-lA Tile Field in 
April 1991. Two soil horizons were tested to assess the soil's permeability to air. The 
resulting soil air permeability estimates and other data regarding site conditions were used to 
assess two alternative venting system configuration using the numerical flow model 
MODFLOW (McDonald and Harbaugh, 1988). 

B.1 ESTIMATION OF SOIL AIR PERMEABILITY BASED ON FIELD DATA 

The field data measured during the Phase Two hydraulic tests were used to estimate 
the soil air permeability. The following sections describe the analysis methods. 

Theoretical Basis for Soil Air Permeability Estimation 

Johnson et al. (1990) outlines a procedure to estimate soil air permeability using 
pressure transient test data. Input parameters for this method include: 

• Volumetric flow rate at the vacuum extraction well; 

• Transient pressure distribution data obtained from observation wells; 

• In situ air density and viscosity; and 

• The thickness of the soil horizon vented. 
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In soil venting operations the expected change- in the subsurface pressure distribution 
with time P'(r,t) is predicted (Johnson et al., 1990) by: 

-

P' ___ Q __ 

This is a variation on the so called "exponential integral" commonly used in 
groundwater pumping test analysis (Freeze and Cherry, 1979). 

Where: 

P' = vacuum measured at distance rand time t (g/cm-s2) 

m = thickness of the soil horizon vented (cm) 
r = radial distance from vapor extraction well (cm) 
k · = soil permeability to air flow ( cm2) 
µ. = viscosity of air (1.8 x la4 g/cm-s) 
e = air-filled soil void fraction (dimensionless) 
t = time (seconds) 
Q = volumetric extraction rate from the venting well (cm3/s) 
P.1m = ambient atmospheric pressure (1 atm = 1.013 x 106 g/cm-s2) 

Equation (1) assumes the following: 

• Radial laminar flow; 
• · Single layer, homogeneous and isotropic soil conditions; 
• Horizontal and infinite acting soil horizon; 
• Confined conditions above and below the soil horizon; and 
• Extraction well screen fully penetrates the test horizon. 
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When an observation well is relatively close to the pumped well and the test has 
continued for some time such that (r2eµ/4kP_t) < 0.1, Equation (1) can be approximated by 
the Jacob-Cooper approximation: 

P'= Q [-0.5772-tJ r2eµ )+ln(r)] 
411:m(k/µ) l 4kP 111a 

(2) 

If all the assumptions inherent in applying Equation (1) are generally met, Equation 
(2) predicts that a plot of the change in pressure at a given observation well, at a constant 
radius from a venting well, versus the log of elapsed pumping time should be a straight line. 
The equation of the best fit straight line with slope A and y-intercept B is: 

where: 

P
1 =Aln( t) + B 

Q A----
41tm(k/µ) 

B={o.sm-tn{ ::.::)] 

Equation (4) can be rearranged in terms of soil permeability to yield: 

k 
Qµ 

4A-itm 

(3) 

(4) 

(5) 

(6) 

Soil permeability can then be estimated by fitting a straight line to the observed time
vacuum data and substituting the known values of A, Q, µ. and m into Equation (6). 

Use of the MODFLOW model described in Section B.2 requires that a soil air 
hydraulic conductivity value (K) be estimated. Hydraulic conductivity is estimated for air as 
follows (Freeze and Cherry, 1979): 
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le 
K"=p�-

µ." 

Where: 

· K. - equivalent air hydraulic conductivity (cm/s) 
Pa - density of air (1.204 x 10-3 g/cm3) 

g - acceleration of gravity (980 cmls2) 
k - permeability ( cm2) 

µ.1 - viscosity of air (1.8 x 104 g/cm-s) 

Soil Ventin� Test Data and Results 

Middle Soil Layer 

(7) 

The middle layer in the northern portion of the tile field lies between depths of 45 and 
90 feet and consists of a slightly silty, fine to medium sand overlying a thin layer of fine 
sandy silt. 

On April 11, 1991, soil vent testing was conducted on the middle soil layer 
underlying the referenced site. The venting test was conducted for approximately 4 hours, at 
stepped increasing extraction rates between 50 and 400 cfm at a wellhead vacuum equivalent 
of 5 to 45 in. w.g. in venting W-171. Transient pressure distribution data were measured at 
W-87. The middle layer soil venting test data used to estimate the air permeability are 
shown in Table B-1. 

The soil venting extraction rate was increased three times during the 4-hour test. 
Figure B-1 shows the transient pressure distribution data of W-87 plotted against the log of 
elapsed time. A straight line was drawn through the "pseudo" steady state segment of each 
constant rate test, and the slopes were determined. Soil permeabilities were estimated using 
Equation (6), and the parameters shown in Table B-2. Table B-2 shows a summary of the 
estimated soil permeabilities in the middle layer. The soil permeability in the middle soil 
layer was estimated to range between 2 x 10-8 and 5.6 x 10.s cm2 with calculated air 
conductivities of 1.3 x 10"4 and 3. 7 x 104 cm/sec. Freeze and Cherry (1979) indicate that 
the permeability of silty sands typically range between 10·10 and lo-6 cm2• These 
permeability estimates fall within the range of these published permeability values. 

Lower Soil Layer 

The lower layer beneath the tile field lies between depths of 90 and 105 feet and 
primarily consists of gravelly, medium to coarse sand interbedded with slightly silty, fine to 
medium sand; and fine sandy silt. 

( 

Long-term soil venting tests were conducted on the lower soil layer between April 15 l 
and 18, 1991. Vacuum flow rates in W-171 ranged between 50 and 400 cfm at 4 to 55 in. 
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w.g. Venting tests were performed venting from wells W-167 and W-171 in separate 
situations. Observations of the change in pressure were observed in wells W-87, W-150, W-
167, and W-171. 

Data from these soil venting tests were plotted on semi-log paper, and although large 
amounts of data were generated by these tests, no distinct correlation could be determined on 
the effect of venting these wells other than the effect of barometric pressure on the soil 
column. Figure B-2 shows the effect of barometric pressure on the middle soil layer in W-
150 when venting from W-171. It was concluded that the same barometric pressure effect is 
seen in the lower soil layer, and this barometric effect seriously affected the vent test data 
results. A more detailed description on the barometric effect is presented in the main body 
of this report. 

B.2 VENTING SYSTEi"\1 DESIGN EVALUATION 

The field data were used along with the groundwater flow model MOD FLOW, to 
compare two alternative methods for venting the 216-Z-l A Tile Field. The following 
sections describe the analysis methods . 

Theoretical Basis 

The numerical ·groundwater model MODFLOW (McDonald and Harbaugh, 1988) was 
applied to the tile field system to: 

• To verify and reproduce the transient pressure distribution observed during the 
different venting tests; and 

• Design a soil venting system at the Hanford 216-Z-lA Tile Field using the 
numerically calibrated groundwater model, MODFLOW. 

MODFLOW is a three-dimensional, finite difference groundwater flow model which 
can simulate steady-state or transient flow conditions. The three-dimensional movement of 
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groundwater of constant density through a porous medium may be described by the partial
differential equation:-

�(K ah)+�(K ah)+�(K ah)-W=S ah 
ax .aax ay yyay az. aaz. ,fat 

(8) 

where: 

K
xx

, Kyy, and K
12 

= the values of the hydraulic conductivity along the x, y, and z coordinate 
axes, which are assumed to be parallel to the major axes of hydraulic 
conductivity (ft/hr), 

h = the potentiometric head (ft), 
W = the volumetric flux per unit volume and represents sources and/or sinks 

of water (ft'/hr), 
Ss = the specific storage, and 
t = time (hr). 

Unfortunately, there is no exact analytical solution for Equation (8) for a generalized 
set of boundary conditions, soil and fluid properties, and pumping stresses such as those 
likely to occur at the Hanford site. However, the method of finite difference modeling is 
capable of providing an approximate solution to the groundwater flow equation (see Wang 
and Anderson, 1980). 

MODFLOW is a 3-dimensional numerical groundwater (or air) flow system model 
developed by the United States Geological Survey which has been applied to a number of 
sites throughout the United States. Within MODFLOW, lateral and vertical fluid flow are 
simulated by linking horizontal layers of finite difference cells. The finite difference cells 
are linked by conductam:e equations which are used to solve Equation (8) by discretizing 
time and space. An apriori assumption implicit in the application of any finite difference 
model is that no pressure gradients occur within a finite difference cell. Numerical modeling 
is then only as accurate as this assumption allows. 

In practice, the modeler will make the finite difference cells smaller near the area of 
interest or an area where substantial changes in pressure or head are expected, i.e., smaller 
near a pumped well and larger on the margins of the modeled area. Also, in general 
practice, vertical gradients of head or pressure are typically less important and of less 
magnitude than horizontal gradients. This is because in most geologic media, horizontal 
conductivities are greater than vertical conductivities. As a result, pumping from a well 
generally produces predominantly horizontal flow. For this reason, finite difference models 
generally have more horizontal rows and columns of finite difference cells that vertical cells 
or layers. Also, for computational efficiency, most finite difference models, including 
MODFLOW, use a numerical solution which treats the real 3-dimensional flow system as a 
series of layers of horizontal rows and vertical columns. Pressure or head within a layer is 
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constant: the overall vertical gradient is modeled as a series of discrete steps controlled by 
the fluid conductance between layers. 

Equation (8) describes groundwater flow under non-equilibrium conditions in a 
heterogenous and isotropic medium, provided the principal axes of the hydraulic conductivity 
are aligned with the coordinate directions. 

Together with specification of flow and/or head conditions at the boundaries of an 
aquifer system, and specifications of initial-head conditions, Equation (8) constitutes a 
mathematical representation of a groundwater flow system. 

Massmann (1989) discusses the theoretical basis for applying analytical and numerical 
groundwater flow models to model vapor and gas transport in porous systems. Massmann 
points out that several limiting assumptions must be made in using groundwater flow models 
for vapor flow. These assumptions and limitations include: 

• The equation of motion for gas transport can be approximated using an 
equation similar to Darcy's Law. In fine-grained materials Darcy's Law 
underestimates the fluid discharge by neglecting the effect of gas slippage 
(Klinkenberg Effect, Amyx et al., 1960), thus underestimating the conductivity 
of the porous medium. However, this assumption is a likely valid 
approximation for low areal flow rates in silty sands and gravels encountered 
at the site. 

• The effects of diffusional flow are negligible. This is a valid assumption for 
predicting pressure distributions because advective fluid flow is the dominating 
driving force in vapor extraction systems. 

• The vapor behaves as an ideal gas as demonstrated by Massmann (1989) at 
temperature and pressure conditions which are typical of vapor extraction 
systems. 

• Constant and uniform porosity, even though the porosity will generally vary 
with time and with location due to natural variations in geologic materials, and 
due to temporal and spatial variations in moisture content. But, crude 
sensitivity studies performed in conjunction with this report showed that 
reasonable changes in porosity did not have a major effect. 

• The molecular weight of the fluid is uniform. The molecular weight will vary 
with gas composition, but small quantities of carbon tetrachloride will 
significantly affected the total mass of the flowing fluid. 

• Gravitational effects are negligible because they are overwhelmed by advection 
and a uniform fluid density. 

• The compressibility of the porous media is negligible in comparison to the 
compressibility of the vapor. The compressibility of porous media is in the 
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order of 1()6 psi•1, whereas the compressibility of air is in the order of 10-3 to 
10-6 psi· 1 (Amyx et al., 1960) 

• Gas flow can be modeled using the equation for incompressible flow. This 
assumption is reasonable because the minimum absolute pressure variation that 
will exist in the vapor stream is on the order of one-half an atmosphere and 
less. 

Input Parameters and Boundary Conditions 

The input parameters required to model vapor transport using numerical groundwater 
models can be broken into three categories: 1) air properties; 2) the properties of the porous 
media; and 3) boundary conditions and simulation parameters. 

Air Properties 

The air properties are the viscosity, initial air and vapor densities, temperature, and 
the molecular weight of air. These air parameters are necessary to determine the specific 
storage of the porous media. The specific storage of a porous medium is a function of the 
pressure and density of the system. Mathematically, specific storage is presented by 
Massmann (1989) as: 

here: 

gnW
'" S=-

s RT 

S, = the specific storage of the porous media (cm· 1) 

g = the acceleration of gravity (980 cm/s2) 
n = the air filled porosity 
Wm = the molecular weight of air (28 g/mole) 
R = the universal gas constant (8.528 x 107 cm2g/s2-mole-K) 
T = the temperature, Kelvin (20 °c = 273 .15 K) 

(9) 

Only the flow of air within the soil beneath the tile field was modeled. Equation (9) 

can be used to calculate the specific storage of multi-component gas systems by modifying 
the gas density and molecular weight terms by the appropriate molar fractions of the gas 
phase in situ. 

Properties of the Porous Media 

Soil permeabilities were estimated using the method outlined in Johnson et al. (1990). 

For use in MOD FLOW, these permeability values must be converted into equivalent 
hydraulic conductivities using Equation (7). 

Page B-8 
F2-122 



( 

. : 

DOE/Rl-91-32 
Draft A 

. 
An estimated' vertical equivalent 

1

hydraulic conductivity equal to one:.tenth the 
horizontal equivalent hydraulic concfuctivity was used to represent the site conditions beneath 
the tile field. 

Air filled porosity was estimated to be 0.15. Air filled porosity differs from total 
and/or effective porosity because it is a direct function of the moisture content of the soil. 
Without obtaining soil moisture data, or performing representative soil moisture tests on the 
soils beneath the tile field, this estimate of air filled porosity seems reasonable and most 
likely under estimates the actual air filled porosity of the soil conditions in an arid 
environment like that of eastern Washington. The effect of under estimating the air filled 
porosity is small in comparison to the magnitude of the specific yield, and is therefore 
justified considering the lack of physical data. 

To simplify the analysis, we assumed that the porous media was homogenous and 
isotropic. Based on the well logs and other geologic data, there are reasons to believe that 
non-homogeneous or anisotropic conditions exist beneath the site, but the magnitude and 
exact locations of these non-homogenities is not documented. Crude sensitivity analysis 
indicated that the model was not very sensitive to changes in porosity. 

Boundary Conditions and Simulation Parameters 

A 41-row, 26-column grid system having variable grid spacing was modeled. A 
diagram of the modeled grid is shown on Figure B-3. Due to the memory storage constraints 
of the groundwater model, a five layer system, having a total depth of 135 feet was modeled. 
The five layer system consisted of a 1-foot numerical representative upper boundary 
condition, a 44-foot soil layer, a 45-foot soil layer, a 25-foot soil layer, and a 20-foot soil 
layer used as the venting interval. 

The following boundary conditions were imposed on the system modeled: 

• A no flow boundary below the lower soil layer. It was assumed that the silt 
and caliche layer underlying the test zone does not permit substantial flow; 

• Constant head lateral boundaries. It was assumed that at some distance from 
the pumped wells, soil venting does not substantially affect fluid pressures; 

• Constant head boundaries set to atmospheric pressure over the entire surface of 
the top soil layer. It was assumed that venting would not substantially affect 
atmospheric pressure at the site; and 

• Initial heads equal to atmospheric pressure throughout the system. 

These boundary and initial conditions were expressed in equivalent meters of air if 
using metric units or equivalent feet of air if modeling in English units. This is a necessary 

Page B-9 

F2-123 



DOE/RL-91-32 
Draft A 

adjustment since all the input parameters used in the simulation are defined in units of air. 
c· Based on fluid.statics,_equivalent feet or meters are expressed as. (Streeter and Wylie, 1979): 

(10) 

Here P
..,

,. is the static pressure head of water or air. Equation (10) can be rearranged 
in terms of equivalent head of air as: 

where: 

h. = equivalent head of air (feet or meters) 
p.., = density of water (1.0 g/cm3) 

Pa 
= density of air (1.204 x 10-3 g/cm3) 

h.., = equivalent length of water (feet or meters) 

(11) 

The resulting head and/or drawdown outputs of the simulation are expressed in terms 
of equivalent head of air. These values of heads and/or drawdowns can then be converted 
into conventional units of head of water by appropriate substitution into Equation (11). 

Simulation run times and time steps in hours were chosen. A simulation run time of 
12 hours, using 5 time steps, and a time step multiplier of 2 were used. Steady state flow 
conditions were observed within two or three time steps. 

Numerical Verification of Estimated Permeabilities 

Numerical simulation was performed on the system to verify the accuracy of the 
estimated permeabilities calculated from soil venting test data. An arithematic average value 
of equivalent air conductivity from the estimated equivalent air permeabilities determined 
using the using the soil venting test data results from the intermediate soil layer (35- to 70-
foot depth) was used to represent the soils at and above these depths. Based on the well logs 
and other geologic data, an assumed equivalent air conductivity twice the estimated 
equivalent air conductivity in the intermediate soil layer was used to represent the between 
depths of 70 and 105 feet. Table B-3 shows the equivalent air conductivities, and specific 
storage used for each layer in this simulation. 

Well locations and vacuum flow rates used in the calibration procedure were the same 
as those used in the soil venting tests. Venting W-171, and observation well W-167 were 
chosen to verify the estimates of permeability in the lower soil layer. 
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· - -' These numerical calibration runs were performed using·· the same soil and simulation 
parameters. as mentioned above, but using a smaller grid system (33-by-17) than the grid 
system used in the soil venting system design analysis. It was seen that the constant head 
lateral boundaries had little effect on the near-wellbore vacuum contours up to a radial 
distance of approximately 110 feet from the venting well. Use of the smaller grid system 
greatly increased the visual accuracy of this calibration procedure. 

Figure B-4 shows a contour map of the simulated system at steady state conditions in 
equivalent vacuum in. w.g. using the· arithematic average estimate of permeability obtained 
from the soil venting test. Figure B-4 shows that the groundwater flow model over estimates 
the calibration criteria value of 0.52 inches at W-150 by approximately 1000% (52 in. w.g. 
equivalent simulated vs. 0.52 inches actual). 

The conductivities and leakage terms of the five layers were increased to better 
approximate the results of the numerical vent test data to the actual vent test data. Figure B-
5 shows the results of increasing the conductivity and leakage terms by a factor of 10. This 
vacuum contour map shows that the groundwater model still over estimates the actual 
vacuum created in-situ by approximately 100%. Figure B-6 shows the results of increasing 
the conductivity and leakage terms by a factor of 100. Figure B-6 shows a reasonably good 
correlation of the numerical vent test to the actual vent test results when the conductivities 
and the leakage terms are increased by two orders of magnitude. 

The conductivity of this system estimated by numerical calibration is only a numerical -� 
value that includes all the non-idealities of the system modeled and should only be used for 
extrapolatory purposes. ·) 

Soil Venting System Design Analysis 1� 

We explored two soil venting systems that would produce a vacuum of 1-in. w.g. 
equivalent at the outer extent of the tile field. A vacuum of 1-in. w.g. equivalent provides 
for rapid displacement of one pore volume of vapor within the system, and will allow for the 
venting well and aquifer losses (Terra Vac, 1991). The two scenarios we explored are: 

• Venting from three wells, spaced laterally across the tile field. Each well was 
assumed to be perforated over a 20-foot vertical interval toward the bottom of 
the lower soil layer. 

• Venting from a single well in the middle of the tile field. The well was 
assumed to be perforated over a 20-foot interval toward the bottom of the 
lower soil layer. 

The equivalent air conductivity values determined by numerical calibration were used 
in this model to simulate the two soil venting scenarios. 

Figure B-7 shows the results of venting wells W-150, W-80, and W-65 at 320 cfm. 
Although W-80 is only 21 feet in depth, W-80 was chosen for illustrative purposes due to its 
central location. Figure B-7 shows that a 0.2-in. w.g. vacuum is produced at the edge of the 
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., . tile field when venting. each of the three wells at 320 cfm. Figure B-8 shows the induced 

c_· advective flow vectors produced by a 320 cfm vacuum flow _rate� � The one pore volume 
displacement rate resultant from venting at a combined flow rate of 960 cfm is calculated to 
be 16 hours/pore-volume based on a 45-foot soil layer. One pore volume of air or liquid is 
defined as the volume of air or liquid, at standard conditions, which occupies the 
interconnected void space within a porous medium. 

Figure B-9 shows the effect of venting each of the three wells at a flow rate of 1, 120 
cfm. It is seen on Figure B-9 that a total combined flow rate of 3,360 cfm will produce a 1-
in. w.g. vacuum at the edge of the tile field. The one pore volume displacement rate 
resultant from venting the three wells at a total combined flow rate of 3,360 cfm is calculated 
to be 4.5 hours/pore-volume based on a 45-foot soil layer. 

Figure B-10 shows the results of venting a centrally located well at a flow rate of 640 
cfm. A single well, vented under the calibrated circumstances at a flow rate of 640 scfm 
will produce a 0.2 in. w.g. vacuum at the edge of the tile field. The one pore volume 
displacement rate resultant from venting a single well at 640 cfm is calculated to be 32 
hours/pore-volume based on a 45-foot soil layer. 
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Table 8-1 - Middle Soil Layer Vent Test Data 

-
. 

Flow 

Rate 

(cfm) 

74 

74 

74 

74 

74 

77 

115 

124 

124 

124 

123 

123 

123 

120 

220 

220 

220 

217 

217 

220 

220 

220 

Log 

Delta De!ta 

Time Time 

(hr) (hr) 

0.19 -0.71 

0.22 -0.6S 

0.25 -0.61 

0.29 -0.53 

0.33 -0.48 

0.39 -0.41 

0.47 -0.33 

0.50 -0.30 

0.52 -0.29 

0.53 -0.27 

0.58 -0.24 

0.63 -0.20 

0.78 -0.11 

0.89 -0.05 

0.94 -0.03 

0.95 -0.02 

1.00 0.00 

1.03 0.01 

1.07 0.03 

1.16 0.07 

1.25 0.10 

1.32 0.12 

Vacuum 

(g/cms2) 

-99.46 

-248.66 

-223.79 

-198.92 

-248.66 

-248.66 

-248.66 

-248.66 

-298.39 

-348.12 

-348.12 

-397.85 

-397.85 

-410.28 

-447.58 

-497.31 

-920:03 

-1044.35 

-1094.09 

-1268.15 

-1293.01 

-1342.74 

Flow 

Rate 

(cfm) 

220 

219· 

220 

218 

324 

324 

324 

324 

324 

324 

324 

324 

324 

324 

324 

324 

324 

323 

323 

395 

395 

395 
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Delta 

Timo 

(hr) 

1.42 

1.48 

1.57 

1.60 

1.68 

1.69 

1.70 

1.71 

1.71 

1.72 

1.74 

1.74 

1.75 

1.77 

1.78 

1.80 

1.81 

1.85 

-· -1.92 

3.49 

3.49 

3.50 

Log 

Delta 

Tune Vacuum 

(hr) (g/cms2) 

0.15 -1392.47 

0.17 -1467.07 

0.19 -1417.34 

0.20 -1442.20 

0.23 -1815.19 

0.23 -1864.92 

0.23 -1939.52 

0.23 -1989.25 

0.23 -2038.98 

0.24 -2088.71 

0.24 -2138.44 

0.24 -2188.17 

0.24 -2237.90 

0.25 -2287.63 

0.25 -2337.37 

0.25 -2387.10 

0.26 -2436.83 

0.27 -2486.56 

0.28 -2486.56 

0.54 -1243.28 

0.54 -1342.74 

0.54 -1491.94 



Table B-1 - (Cont.) 

Log 

Flow Delta Delta 

Rate Time Time 

(cfm) (hr) (hr) 

395 3.50 0.54 

395 3.51 0.55 

395 3.52 0.55 
395 3.52 0.55 
395 3.53 0.55 
395 3.55 0.55 
395 3.56 0.55 
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Draft A 

Vacuum 

(g/cms2) 

-1591.40 

-1740.59 

-1840.05 
-1989.25 
-2088.71 
-2337.37 
-2486.56 
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Table B-2 - Middle Soll Layer Estimated Air Permeability Input Parameters 

Flow Soil Air Semi-Log Estimated 
Rate Thickness Viscosity Slope Air Permeability 

(cm3/s) (cm) (g/cm-s) (g/cm-s2) (cm2) 

103828.3 1371.6 0.00018 19273.15 5.60E-08 

152910.8 1371.6 0.00018 78538.67 2.00E-08 

186491.1 1371.6 0.00018 87852.07 2.20E-08 
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Table 8-3 - Estimated Soll Parameters 

Layer Soll Specific 

Number Thickness Storage Leakage 

(It) (hr-1) 

1 1 6.19E-06 2.54E-03 

2 44 2.28E-04 5.77E-06 

3 45 2.33E-04 6.64E-05 

4 25 1.29E-04 2.13E-04 

5 20 1.03E-04 O.OOEtOO 

.. 

) 

Equivalent Air 

Conductivity 

(fl/hr) 

0.025 

0.025 

0.025 

0.053 

0.053 

Equlvalent Air 

Transmlsslvllv 

(ft2/hr) 

0.03 

1.12 

1.14 

1.33 

1.07 

.. 
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Middle. Soil Layer Permeability Plot 
Venting Well No. W 18-171, Observation Well No, W 18-87 
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Phase 2 Hydraulic Test. WtB-171 Middle Layer 

Soil Pressure Trends at WtB-150 

0 

N 

0.6 -.-----------------------, 

:r 

(/) 
w 
:r 

0.4 

u 0.2 z 

w 0 
� 

:::) 
(/) 

� -0.2 
� 
Cl. 

lJ -0.4 
._ 
::) 
_J 

� -0.6 
0) 
4 

-o.a +
0
---.-----,.----r----.--.---.---.---

4
r--

4
.

_5
--1

5 0.5 1 1.5 2 2.5 3 3.5 
ELAPSED TIME, HOURS 

1-•- BARO PRESSURE --+- W-1 50 

Figures--'\ 

.. 

C 
0 

C "'1 
-, ....... 
a, ::a 
-..r
e+ I 

'° 

>-
I 

w 
N 



• J r-

41x26 Grid System 

1------- 1135' 

, 

y�--� 

---N 

Flgurt1 8-3 

.. 

C 
0 

CfTI 
.., ........ 
P> ::a 
-tir
C'T I 

'° 

>-
I 

. W 
N 



.. 

Calibration Contour Map: Base Case 
Permeability k= 7 Dare/es 
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Calibration Contour Map 
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Three Venting Well Scenario 
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One Venting Well Scenario 
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DOE/RL-91-32 

Draft A 
_J .... .,J. - ... - .. ... ') 

. Internal 

Memo 

(-
Organic Chemistry From: 3-1213 T6-50 

28210-91-042 
Phone: June 12, 1991 
Date: VOLATILE ORGANIC ANALYSIS DATA - 216-ZlA TILE FIELD 
Subject: 

To: K. N. Pool T6-20 

cc: D. A. Dodd T6-50 
M. C. Hagood H4-55 
E. J. Kosiancic S0-61 
C. J. Simiele T6-08 
C. R. Stroup T6-07 
SGM File/LB 

The analytical data for the volatile organic analysis of the 
216-ZlA tile field samples are given in the attached forms. 
EPA forms were used to report the data because WHC does not 
have the appropriate forms. 

We have used EPA-defined qualifiers (see column Qin FORM I 
VOA). They are: 

U - Indicates that the compound was analyzed for 
but not detected, the number given is the 
method detection limit • 

J - Indicates an estimated concentration. If the 
detection limit is 10 PPB and a concentration 
of 3 PPB is calculated, the result is reported 
as 3J. 

E Indicates that the compound concentration 
found exceed the instrument calibration range. 

B - Indicates that the compound was also detected 
in the blank. 

As requested by the customer, we have also included the. 
initial calibration data, continuing calibration data, and 
copies of our GC/MS shoot log. 

Please contact me if you have any questions or need further 
information. 

u �/ 
S. G. Metcalf, -6 
Acting Manager 

sp 

F3-l 
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00E/RL-91-32 
Draft A 

EPA SAMPLE NO. 
i I 1t 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
. 

17l/20/P4/2 
Lab Name: WHC PAL 

Lab Code: Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 1.0 (g/mL) ML 

Level: (low/med) LOW 

Contract: 

SAS No.: SDG No.: 

Lab Sample ID: R8970 

Lab File ID: >ADl4E 

Date Received: 

% Moisture: not dee. 

GC Column: DB-624 

Soil Extract Volume: 

ID: 0.53 (mm) 

(UL) 

Date Analyzed: 4/14/91 

Dilution Factor: 1.00000 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-3---------Chloromethane a.as u 

74-83-9---------Bromomethane 0.05 u 

75-01-4---------Vinyl Chloride 0.05 u 
75-00-3---------Chloroethane 0.05 u 

75-09-2---------Methylene_Chloride 0.025 u 

67-64-1---------Acetone 0.05 u 

75-15-o---------carbon Disulfide 0.025 u 

75-35-4---------1,1-Dichloroethene . 0.025 u 

75-34-3---------1,1-0ichloroethane 0.025 u 

540-59-0--------1,2-Dichloroethene_(total)_ 0.025 u 

67-66-3---------Chloroform 0.025 u 

101-02-2--------1,2-0ichloroethane 0.025 u 

78-93-3---------2-Butanone 0.05 u 

71-55-6---------1,1,1-Trichloroethane 0.025 u 

56-23-5---------carbon Tetrachloride 0.05 
108-05-4--------Vinyl Acetate 0.05 u . 

75-27-4---------Bromodichloromethane 0.025 u 

78-87-5---------1,2-Dichloropropane 0.025 u 

10061-01-5------cis-l,3-Dichloropropene 0.025 u 

79-01-6---------Trichloroethene 0.025 u 

124-48-1--------Dibromochloromethane 0.025 u 

79-00-5---------1,1,2-Trichloroethane 0.025 u 

71-43-2---------Benzene 0.025 u 

10061-02-6------trans-l,3-Dichloropropene_ 0.025 u 

75-25-2---------Bromoform 0.025 u 

ios-10-1--------4-Methyl-2-pentanone 0.05 u 

591-78-6--------2-Hexanone a.as u 

127-18�4�-------Tetrachloroethene 0.025 u 

79-34-5---------1,1,2,2-Tetrachloroethane __ 0.025 u 

108-88-3--------Toluene 0.025 u 

108-90-7--------Chlorobenzene 0.025 u 

100-41-4--------Ethylbenzene 0.025 u 

100-42-5--------styrene 0.025 u 

133-02-7 - Xylene (tE>tal) 0.025 u 
-· 

.. 

FORM I VOA 3/90 

Fl-2 

�-" 

C. 
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0OE/RL-91-32 

Draft A 
· VOLATILE ORGANICS ANALYSIS DATA SHEET .• -· 

. .... - . -"' 

EPA S�PLE NO . 
. � 

·� -------

(. Name: WHC PAL 

Lab Code: case No.: 

Contract: 

SAS No.: 

167/ll4/P4/2 

SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: R897l 

Sample wt/vol: 1.0 (g/mL) ML Lab File ID: >A014F 

Level: (low/med) LOW Date Received: 

% Moisture: not dee. 

GC Column: DB-624 

Soil Extract Volume: 

ID: 0.53 (mm) 

{UL) 

Date Analyzed: 4/14/91 

Dilution Factor: 1.00000 

Soil Aliquot Volume: (uL) 

\__ 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-J---------Chloroethane 
75-09-2---------Methylene_ Chloride 
67-64-1---------Acetone 
75-15-0---------carbon Disulfide 
75-35-4---------1,l-Dichloroethene . 

75-34-3---------1,l-Dichloroethane 
540-59-0--------1 2-Dichloroethene (total) , 

- -

67-66-3---------Chloroform 
101-02-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,l,l-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,J-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5-�-------l,l,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropropene __ 
75-25-2---------Bromoform 
lOS-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4�-------Tetrachloroethene 
79-34-5---------1 l 2 2-Tetrachloroethane , , , 

--

108-88-J--------Toluene 
108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-s----�---styrene 
lJJ-02-7 Xylene_ (total) 

-· 

FORM :r VOA 

Fl-l 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.025 u 

0.05 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.08 
0.025 u 
0.10 

. . . .a. o5 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.05 u 

a.as u 

0.025 u 

o. 0.25 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

J/90 

,,. 

• I 
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D0E/RL-91-32 
Draft A 

1A � , . 
VOLATILE ORGANICS·ANM.YSIS DATA SHEET 

EPA ShMPLE NO. 

87/JJ/P4/2-QA 
:.ab Name: WHC PAL

:.ab Code: Case No.: 

Contract: 

SAS No.: SDG No.: 

1atrix: (soil/water) WATER Lab Sample ID: R8972 

)ample wt/vol: 1.0 (g/mL) ML Lab File ID: >AO14G 

:.evel: (low/med) LOW Date Received: 

t Moisture: not dee. 

;c Column: DB-624 

jail Extract Volume: 

ID: 0. 53 (mm) 

(UL) 

Date Analyzed: 4/14/91 

Dilution Factor: 1.00000 

Soil Aliquot Volume: (uL) 

..:..•-

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-J---------Chloromethane 
74-83-9---------Bromomethane ------- -
75-01.-4---------Vinyl Chloride 
75-00-J---------Chloroethane -------
75-09-2---------Methylene Chloride 
67-64-1---------Acetone - -----
75-15-o---------carbon Disulfide ------75-JS-4---------1,1-Dichloroethene -----75-34-3---------l,l.-Dichloroethane 

---.,,...,..-540 -59 -0 --------l, 2 -Di ch lo ro ethen e (total) 
67-66-3---------Chloroform - -
107-02-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone -----
71-55-6---------1,l,l-Trichloroethane 
56-23-5---------carbon Tetrachloride----
1.os-05-4--------Vinyl Acetate· 
75-27-4---------Bromodichloro_m _e..,.

th-a _n _e ___ _ 
78-87-5---------1,2-Dichloropropane -----
10061-01-5------cis-l,3-Dichloropropene __ _ 
79-01.-6---------Trichloroethene 
124-48-1--------Dibromochlorome�t�h-a _n _e ___ _ 
79-00-5---------1,1,2-Trichloroethane ----71-43-2---------Benzene 
l.0061.-02-6------trans-l-,�J--�D�i-c�h-l�o-r_ o_ p_r_ o_ p_ e_ n_e-:._-_-: 
75-25-2---------Bromoform 

-,,-----------1. o s -1 o -1 --------4 -Me thy l -2 -pent anon e ___ _ 591-78-6--------2-Hexanone 
l.27-l.8-!4---------Tetrachlor_o _e..,.t ... h_e_n_e _____ _ 
79-34-5---------1,1,2,2-Tetrachloroethane_ 
.l.08-88-�--------Toluene 
108-90-7--------Chlorob_e _n _z_e_n_e _______ _ 

100-41-4--------Ethylbenzene --------

100 -42 -5 --------styrene
...,..,.

.....,.--.-,--------
lJJ-02-7 Xylene (total) 

FORM I VOA 

F3-4 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.025 u 

0.05 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.05 
0.025 u 

0.15 
0.05 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.05 u 

0.05 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

J/90 

·-·( 

\, 
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1A 
D0E/RL-91-32 

Draft A 

· ___ ._VOLATILE ORGANICS ANALYSIS, DATA SHEET 
- ' 

EPA SAMPLE NO. 
1" -• ...-l � -

{�· Name: WHC PAL Contract: 
87/33/P4/2 

:.ab Code: case No.: SAS No.: SDG No.: 

1atrix: (soil/water) WATER Lab Sample ID: R8973 

3ample wt/vol: 1.. 0 (g/mL) ML Lab File ID: >AD1.4H 

C.evel: (low/med) LOW Date Received: 

t Moisture: not dee. 

;c Column: DB-624 

Soil Extract Volume: 

ID: a.SJ (mm) 

(UL) 

Date Analyzed: 4/14/91 

Dilution Factor: 1.00000 

Soil Aliquot Volume: (uL) 

... 
--

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane --------
75-01-4---------Vinyl Chloride 
75-00�3---------Chloroethane -------
75-09-2---------Methylene Chloride 
67-64-1.---------Acetone - -----
75-1.5-o---------carbon Disulfide 
75-35-4---------1,l-Dichloroethe_n _e ____ _ 
75-34-3---------1,l-Dichloroethane 
540-59-o--------l,2-Dichloroethene--,.(�t-o�t-a�l�}-
67-66-3---------chloroform 

-
-

101-02-2--------1,2-oichloroethane 
78-93-3---------2-Butanone -----
71-55-6---------1,l,l-Trichloroethane 
56-23-5---------carbon Tetrachloride----
1.oa-os-4--------Vinyl Acetate 
75-27-4---------Bromodichloro_m_e�th..-a_n_e 

___ 
_ 

78-87-5---------1,2-Dichloropropane 
10061-01-s------cis-l,J-Dichloropro_p_e_n_e __ _ 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochlorome_t_h_a_n_e ___ _ 
79-00-5---------1,1,2-Trichloroethane 

----71-43-2---------Benzene 
10061-02-6------trans-l-,-J---D�i-c�h-l_o_r_opropene 

__ 75-25-2---------Bromoform 
----------1 o a -1 o -1 --------4 -Methyl -2 -pent anon e 

591-78-6--------2-Hexanone ----
127-18�4�-------Tetrachloroethene 

-�..----79 -34 -S ---------1, 1, 2, 2 -Tetra ch lo roe thane 
108-88-3--------Toluene _________ �_-_: 
108-90-7--------Chlorobenzene 

--------

100-41-4--------Ethylbenzene 
--------

100 -42 -5 -------styrene 
-----------

133-02-7 - Xylene (total) 

FORM I VOA 

F3-5 

0.05 u 

0.05 u 

a.as u 

0.05 u 

0.025 u 

0.05 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.07 
0.025 u 

0.125 
0.05 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.05 u 

0.05 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

3/90 

---

� 
. 

-
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OOE/RL-91-32 
Draf� A 

· .VOLATILE ORGANICS ANALYSIS- DATA SHEET 

Lab Name: WHC PAL 

Lab Code: Case No.: 

Contract: 

SAS No.: 

EPA ShMPLE NO. 
- � .r ... '\ 

I . .... C: . .-

150/60/P4/2 
I 

SDG No.: 

�atrix: (soil/water) WATER -Lab Sample ID: R8974 

c· 

Sample wt/vol: 

Level: 

1.0 

(low/med) LOW 

(g/mL) ML Lab File ID: >AO14I 

�(.,\\•� Date Received: 

Date Analyzed: 4/14/91 

Dilution Factor: 1. 00000 

% Moisture: not dee. 

GC Column: DB-624 

Soil Extract Volume: 

ID: 0.5J (mm) 

(uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-J---------Chloromethane 0.05 u 

74-83-9---------Bromomethane 0.05 u 

75-01-4---------Vinyl Chloride 0.05 u 

75-00�J---------Chloroethane 0.05 u 

75-09-2---------Methylene_Chloride 0.025 u 

67-64-1---------Acetone 0.05 u 

75-15-o---------carbon Disulfide 0.025 u 

75-35-4---------1,1-Dichloroethene . 
0.025 u 

75-34-3---------1,1-Dichloroethane 0.025 u 

540-59-0--------1,2-Dichloroethene _(total)_ 0.025 u 

67-66-J---------Chloroform 0.025 u 

101-02-2--------1,2-oichloroethane 0.025 u 

78-93-3---------2-Butanone 0.08 
71-55-6---------1,1,1-Trichloroethane 0.025 u 

56-23-5---------carbon Tetrachloride 0.04 
108-05-4--------Vinyl Acetate 0.05 u 

75-27-4---------Bromodichloromethane 0.025 u 

78-87-5---------1,2-Dichloropropane 0.025 u 

10061-01-5------cis-l,J-Dichloropropene 0.025 u 

79-01-6---------Trichloroethene 0.025 u 

124-48-1--------Dibromochloromethane 0.025 u 

79-00-5---------1,1,2-Trichloroethane 0.025 u 

71-43-2---------Benzene 0.025 u 

10061-02-6------trans-l,J-Dichloropropene __ 0.025 u 

75-25-2---------Bromoform 0.025 u 

1oa-10-1--------4-Methyl-2-pentanone 0.05 u 

591-78-6--------2-Hexanone 0.05 u 

127-18:4�-------Tetrachloroethene 0.025 u 

79-34-S---------l,l,2,2-Tetrachloroethane_ 0.025 u 

108-88-J--------Toluene 0.025 u 

108-90-7--------Chlorobenzene 0.025 u 

100-41-4--------Ethylbenzene 0.025 u 

100-42-s--------styrene - 0.025 u 

133-02-7 Xylene (�otal) 0.025 u 

-

FORM I VOA - J/90 

F3-6 

(__ 



{'· . 
.. 

'"""'!'."F 19-,f.-

00E/RL-91-32 
Draft A 

1A -· EPA S�PLE NO. 
·· - •--� VOLATILE ORGANICS ANALYSIS DATA SHEET ·* ... ..; .. · .... \,, ·.. -

1..:�·· �ame: WHC PAL 

�ab Code: Case No.: 

,(atrix: (soil/water) WATER 

,ample wt/vol: 1.0 (g/mL) ML 

�evel: (low/med)· LOW 

Contract: 

SAS No.: 

BLANK/P4/2 

SDG No.: 

Lab Sample ID: R8975 

Lab File ID: >ADl4J 

Date Received: w 
Date Analyzed: 4/14/91 

Dilution Factor: 1.00000 

Ce \,o\°'-' 

� Moisture: not dee. 

;c Column: DB-624 

,oil Extract Volume: 

ID: 0. SJ (mm) 

(uL) Soil Aliquot Volume: (uL) 

l. 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87�3---------Chloromethane 
74-83-9---------Bromomethane --------
75-01.-4---------vinyl Chloride 
75-00-J---------Chloroethane -------
75-09-2---------Methylene Chloride 
67-64-1---------Acetone - -----
75-15-o---------carbon Disulfide ------75-JS-4---------1,l-Dichloroethene -----75-34-J---------l,l-Dichloroethane 

-----540-59-o--------l,2-Dichloroethene (total) 
67-66-3---------Chloroform - -
101-02-2--------1,2-oichloroethane 
78-93-3---------2-Butanone -----
71-55-6---------l,l,l-Trichloroethane 
56-23-5---------carbon Tetrachloride----
108-05�4--------Vinyl Acetate 
75-27-4---------Bromodichloro_m_e�t�h_a_n_e 

___ _ 
78-87-5---------1,2-Dichloropropane -----
10061-01-5-----�cis-l,J-Dichloropropene 
79-01-6---------Trichloroethene 

-
-

-

124-48-1--------Dibromochloromethane ----79-00-5---------1,l,2-Trichloroethane 
71-43-2---------Benzene ----
10061-02-6------trans-l,J-Dichloropropene __ 
75-25-2---------Bromoform 

�---,--------1 o a -1 o -1 --------4 -Methyl -2 -pent anon e 
591-78-6--------2-Hexanone ----

·127-18;4�-------Tetrachloroethene 
79-34-5---------l,l,2,2-Tetrachlo_r_o_e_th_a_n_e 

__ 
108-88-J--------Toluene 
108-90-7--------Chlorob_e _n_z_e-ne _______ _ 

100-41-4--------Ethylbenzene _______ _ 100-42-s-------�styrene _____________ _ lJJ-02-7 Xylene (total) 

FORM I VOA 

F3-7 

0.05 u 

0.05 U 
0.05 U 
0.05 U 
0.025 U 
0.05 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.075 
0.025 U 
0.025 U 
0.05 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.05 U 
0.05 U 
0.025 U 
0.025 U 
0.025 U 
0.025 u 

0.025 U 
0.025 U 
0.025 U 

J/90 



6 1A 

D0E/RL-91-32 
Draft A 

. v��:��- ORGANICS ANALYSIS DAf'� _S�EET e:�: �- (. 

Contract: 

EPA SAMPLE NO. 

l7l/57/P4/2 
:.ab Name: WHC PAL 

:.ab Code: Case No.: SAS No.: SDG No.: 

1atrix: (soil/water) WATER 

c-

3ample wt/vol: 1.0 

Level:· (low/med) LOW 

t Moisture: not dee. 

(g/mL) ML 

Lab Sample ID: R8985 

Lab File ID: >ADl4K 

Date Received: fr°"'i2'.� 

;c Column: DB-624 

5oil Extract Volume: 

CAS NO. 

ID: 0.53 ·(mm) 

(uL) 

COMPOUND 

Date Analyzed: 4/14/91 

Dilution Factor: 1.00000 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/ML AIR Q 

n, 

,, 

' 

...... 
, lJ 

74-87-J---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00�J---------Chloroethane 
75-09-2---------Methylene_Chloride 
67-64-1---------Acetone 
75-15-o---------carbon Disulfide 
75-35-4---------l,l-Dichloroethene . 

75-34-3---------l,l-Dichloroethane 
540-59-0--------1,2-Dichloroethene (total) 
67-66-3---------Chloroform 

- -

101-02-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------l,l,l-Trichloroethane 
56-23-5---------carbon Tetrachloride 
1oa-os-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------l,2-Dichloropropane 
10061-01-s------cis-l,J-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------l,l,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,J-Dichloropropene 
75-25-2---------Bromoform 

--
.. -- .. - .. 
--- --- ... 

.. . -� -

--. ·--·-••.i - - -1:1-•• 

591-78-6--------2-Hexanone 
127-l.8�4.--------Tetrachloroethene 

-··-

79-34-5---------l,l,2,2-Tetrachloroethane __ 
1os-sa-J--------Toluene 
108-90-7--------Chlorobenzene 
100-41-4-------Ethylbenzene· 
100-42-s--------styrene 
133-02-7 Xyl-ene (total) 

-· 
-

FORM I VOA 

F3-8 

0.05 
0.05 
0.05 
0.05 
0.025 
0.05 
0.025 
0.025 
0.025 
0.025 
0.002 
0.025 
0.05 
0.025 
0.55 
0.05 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0 •. 025 
- - -

u.--VV&t 

0.05 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 

u 
u 
u 
u 
u 
u 
u 
u 
u t 

u 
u 
u 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 

» -
... 

,)
\o\

°'' 

u 
u 
u 
u 
u 
u 
u 
u 

(_ 
3/90 



..• -- 1A 

D0E/RL-91-32 
Draft A 

· VOLATILE ORGANICS ANALYSIS DATA SHEET 
... 

.. .. ,_, 

EPA SAJ-1PLE NO. 

( Name: WHC PAL 

Lab Code: Case No.: 

Contract: 

SAS No.: 

150/85/P4/2 

SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: R8986 

Sample wt/vol: 1.0 (g/mL) ML Lab File ID: >AD14M � r.v\\C\0..\ 

Level: (low/med) LOW Date Received: 

% Moisture: not dee. 

GC Column: DB-624 

Soil Extract Volume: 

ID: 0. SJ {mm) 

{uL) 

Date Analyzed: 4/14/91 

Dilution Factor: 1.00000 

Soil Aliquot Volume: (uL) 

l 
'-. 

CONCENTRATION UNITS: 
CAS NO. COMPOUND {ug/L or ug/Kg) ug/ML AIR Q 

74-87-3---------Chloromethane 
74-SJ-9---------Br.omomethane 
75-01-4---------Vinyl Chloride 
75-00�J---------Chloroethane 
75-09-2---------Methylene_Chloride 
67-64-1---------Acetone 
75-15-o---------carbon Disulfide 
75-35-4---------1,l-Dichloroethene . 

75-34-3---------l,l-Dichloroethane 
540-59-0--------1,2-Dichloroethene_(total)_ 
67-66-3---------Chloroform 
101-02-2--------1,2-oichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,l-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-s------cis-l,J-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------l,l,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,J-vichloropropene_ 
75-25-2---------Bromoform 
ios-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
12 7-18-4.--------Tetrachloroethene 
79-34�5---------1 l 2 2-Tetrachloroethane , , , 

-

108-88-3--------Toluene 
108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-s-�-�----styrene 
lJJ-02-7 - Xylene (total) 

-

FORM I VOA 

F3-9 

0.05 u 

0.05 u 

0.05 u 

a.as u 

0.025 u 

0.05 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.003 
0.025 u 

0.075 
0.025 u 

0.65 
0.05 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

a.as u 

0.05 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

3/90 



:-- . 
,.., .f' 

1A 

D0E/RL-91-32 
Draft A 

EPA SAMPLE NO. 

-

.... 

0-, 

' VOLATILE ORGANICS ANA LYSIS DATA SHEET 
.. ·:: :\ 

�ab Na me: WHC PAL 

:.ab Code: Case No.: 

Contract: 

SAS No.: 

-------------· 

l50/llJ/P4/2 

SDG No.: 
( 

\� 
\�\ 1a trix: (soil/wa ter) WA TER 

,a mple wt/vol: 

:.evel: 

1.0 

(low/med) LOW 

(g/mL) ML 

Lab Sa mple ID: R8987 

Lab File ID: 

Da te Recei ved: 

>AD14N 

� v 

� Moisture: not dee. 

;c column: DB-624 

3oil Extract Volume: 

ID: O. 53 (mm) 

(uL) 

Da te Ana lyzed: 4/14/91 

Diluti on Factor: 1.00000 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CA S NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-J---------Chlor 
74-83-9---------Bromo 
75-01-4--------Vinyl 
75-00-J---------Chlor 
75-09-2---------Methy 
67-64-1---------Aceto 
75-15-o---------ca rbo 
75-JS-4-.--------1,l-D 
75-34-J---------l,l-D 
S40-s9-o--------1,2-o 
67-66-J---------Chlor 
101-02-2--------1,2-D 
78-93-3---------2-But 
71-55-6---------1,l,l 
56-23-5---------carbo 
108-05-4--------Vinyl 
75-27-4---------Bromo 
78-87-5---------1,2-0 
10061-01-5------cis-l 
79-01-6---------Trich 
124-48-1--------Dibro 
79-00-5---------1,l,2 
71-43-2---------Benze 
10061-02-6------trans 
75-25-2---------Bromo 
108-10-1--------4-Met 
591-78-6--------2-Hex 
127-18�4--------Tetra 
79-34-5---------l,l,2 
.1oa-aa-J--------Tolue 
108-90-7--------Chlor 
100-41-4--------Ethyl 
100-4·2-s-------styre 
133-02-7 -- - Xyler, 

. 

----------------------------------

omethane 
methane--------

Chlori de de 
oethane ------- -
lene Chloride 

-----

ne 
n =D-i_s_u""'l .... f ... i-a .. e ______ 

_ 

ichloroethene 
ichloroethane ____ _ 
ichloroethene (total) 
oform 

- -
--

ichloroetha ne 
-----

anone 
-Tric�h-.l_o _r_o _e�t-h_ a _n_ e  ___ _ 
n.Tetrachlori de 
· Aceta te 

----

dichloromethane 
-----

ichloropropane 
,J-Dichloropro_p _e_n_e __ _ 
loroethene 
mochlorometFia ne 
-Trichloroethan_e 

___ 
_ 

ne 
-1-,�J--�D�i .... c�h-1-

0
-r_o_p_r_o _p_e_n_e __ 

form 
-----------h y l -2 -pent anon e ___ _ 

anone 
chlor_o _e�t-h_e_n_e ______ _ 
,2-Tetrachloroethane_ 
ne 
ob_e _n_z_e _n_e ________ _ 
benzene 

---------

ne 
-,-,.�-.-,---------e (tota l) 

FORM I VOA 

F3-10 

a.as u 

a.as u 
a.as u 
a.as u 
o. ·02s u 
a.as u 

0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.002 J 
0.025 U 
a.as u 

0.025 U 
0.60 
a.as u 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
a.as u 

0.05 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 

I 

3/.90 

-\ 



• V , •:� • 

bOE/RL-91 -'j� 
Draft A 

lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

• \ • "a 

EPA SAMPLE NO. 

BLANK/P4/A/G 
Name: WHC PAL 

Lab.Code: Case No.: 

Contract: 

SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: R9012 

Sample wt/vol: l (g/lllL) ML Lab File ID: >AD16D � �� 
Level: (low/med) LOW Date Received: 04/16/91. c.,''

0 

% Moisture: not dee. 

GC Column: DB-624 

Soil Extract Volume: 

ID: 0. SJ (mm) 

(uL) 

Date Analyzed: 4/16/91 

Dilution Factor: 1.00000 

Soil Aliquot Volume: (uL) 

\ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-J---------Chloromethane 
74-83-9---------Bromomethane --------
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane -------
75-09-2---------Methylene Chloride 
67-64-1---------Acetone - -----
75-15-0---------Carbon Disulfide 
75-35-4---------l,l-Oichloroethe_n _e ____ _ 
75-34-J---------l,l-Oichloroethane 
540-59-0--------1,2-oichloroethene......,.(�t-o�t-a�l�)-
67-66-J---------chloroform 

- -

101-02-2--------1,2-oichloroethane 
78-93-3---------2-Butanone -----
71-55-6---------1,l,l-Trichloroethane 
56-23-5---------carbon Tetrachloride----
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichlorom-e�t�h-an_e ___ _ 
78-87-5---------1,2-Dichloropropane 

-----

10061-01-5------cis-l,J-Dichloropropene 
79-01-6---------Trichloroethene ---
124-48-1--------Dibromochloromethane 

----79-00-s---------1,1,2-Trichloroethane 
71-43-2---------Ben�ene ----
10061-02-6------trans-l,J-Dichloropropene_ 
75-25-2---------Bromoform 
1oa-10-1--------4-Methyl-�2---p-e _n_t_a _n_o_n_ e  ___ _ 
591-78-6--------2-Hexanone 
12 7-18 �4.--------Tetrachlor_o _e�th....-e _n _e _____ _ 
79-J4-S---------1,1,2,2-Tetrachloroethane 
.108-88-J--------Toluene 

-

108-90-7--------Chlorobenzene 
--------

100-41-4--------Ethylbenzene 
--------

100 -42 -5 --------styrene -----------13 .;l-02-7 Xylene (total) 

FORM I VOA 

Fl-11 

0.05 U 
0.05 U 
0.05 U 
0.05 U 
0.025 U 
0.05 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.05 U 
0.025 U 
0.025 U 
a.as u 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.05 U 
0.05 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 
0.025 U 

3/90 



,--

. 1A 

DOE/RL-91-32 
Draft A 

VOLAT��-ORGANICS ANALYSIS DATA.SHEET 
EPA SAMPLE NO. 

167/P4/B/G 
,ab Name: WHC PAL Contract: 

---· -

,ab Code: Case No.: SAS No.: SDG No.: 

ratrix: (soil/water) WATER Lab Sample ID: R9013 

:ample wt/vol: l 

LOW 

(g/mL) ML Lab File ID: >AD16E 

,evel: (low/med) 

; Moisture: not dee. 

;c column: DB-624 

ioil Extract Volume: 

ID: O. 53 (mm) 

(uL) 

Date Received: 04/16/91 

Date Analyzed: 4/16/91 

Dilution Factor: 1.00000 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene_Chloride 
67-64-1---------Acetone 
75-15-o---------carbon Disulfide 
75-35-4---------1,l-Dichloroethene . 

75-34-3---------l,l-Dichloroethane 
540-59-o--------l,2-Dichloroethene_(total)_ 
67-66-3---------Chloroform 
101-02-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------l,l,l-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-0l-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,l,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l�J-Dichloropropene_ 
75-25-2---------Bromoform 
1os-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4�-------Tetrachloroethene 
79-34-5�--------l l 2 2-Tetrachloroethane , , , 

-

108-88-l-------Toluene 
108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
-100-42-5�-------styrene 

(total) -133-02-7 -
-· 

Xylene 

FORM I VOA 

F!-12 

0.05 u 

0.05 u 

.0.05 u 

o.os u 

0.025 u 

o.os u 

0.025 u 

0.025 u 

0.025 ·u 

0.025 u 

0.004 J 

0.025 u 

0.04 J 

0.025 u 

l.2 E 

0.05 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

a.as u 

a.as u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

3/90 

··-



1· 
I 

lA 

D0E/RL-91-32 
Draft A 

VOLATILE ORGANICS ANALYSIS DATA SHEET ·· 
-: .. � _;. � . �� 

EPA SAMPLE NO. 

(. Name: WHC PAL Contract: 
167/P4/C/G 

Lab Code: Case No.: SAS No.: SOG No.: 

Matrix: (soil/water) WATER Lab Sample IO: R9014 

Sample wt/vol! l (g/mL) ML Lab File ID: >AD16F 

Level: (low/med) LOW Date Received: 04 / 16 / 91 ,,c.\°'' 
% Moisture: not dee. 

GC Column: OB-624 

Soil Extract Volume: 

ID: 0.SJ (mm) 

(uL) 

Date Analyzed: 4/16/91 ))fr'� 
Dilution Factor: 1.00000 

Soil Aliquot Volume: {UL) 

'----

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-J---------Chloromethane 
74-83-9---------Bromomethane --------
75-01-4---------Vinyl Chloride 
75-00-J---------Chloroethane -------
75-09-2---------Methylene Chloride ____ _ 67-64-1---------Acetone -
75-15-o---------carbon =o-

i _s_u�l�f�i-d_e _____ _ 
75-35-4---------1,1-Dichloroethene -----75-34-J---------l,l-Dichloroethane 

---,.--........ -540-59 -0 --------1, 2 -o i chl o roethe ne (total) 
67-6.6-J---------Chloroform - -

101-02-2--------1,2-oichloroethane 
78-93-3---------2-Butanone -----
71-55-6---------1,l,l-Trichloroethane 
56-23-5---------carbon Tetrachloride----
1oa-o.s-4�-------Vinyl Acetate 
75-27-4---------Bromodichloro_m_e�t�h_a_n_e 

___ _ 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,J-Dichloropro_p_e_n_e __ _ 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochlorome_t_h_a_n_e ___ _ 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene ----
10061-02-6------trans-l,J-Dichloropropene _

_ 75-25-2---------Bromoform ----------
108-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone ----
127-18-4--------Tetrachloroethene 
79-34-9----------1, l, 2, 2-Tetrachlo_r_o_e.,..t�h-a_n_e 

_
_ 

108-88-3--------Toluene _________ ::: 
·1oa-90-1--------Chlorobenzene 

--------

100-41-4--------Ethylbenzene --------_100 -42 -5 --------styrene 
lJJ-02-7 Xylene �,�t -o�ta-1�)------

-

.FORM I VOA 

F3-13 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.025 u 

0.05 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.005 J 
0.025 u 

0.05 u 

0.025 u 

1.6 E 
0.05 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.05 u 

0.05 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

3/90 



lA 
DOE/RL-91-32 

Draft A 

· VOLATILE ORGANICS ANALYSIS DATA SHEET 
• - •. � �-· l 

, ' 

EPA SAMPLE NO. 

167/P4/D/G 
:.ab Name: WHC PAL Contract: 

:.ab Code: Case No.: SAS No.: SDG -No.: 

1atrix: (soil/water) WATER Lab Sample ID: R9015 

>ample wt/vol: l 

LOW 

(g/mL) ML Lab File ID: >AD16G 

:.evel: (low/med) 

� Moisture: not dee. 

;c Column: DB-624 

jail Extract Volume: 

ID: 0.53 (mm) 

(uL) 

Date Received: 04/16/91 

Date Analyzed: 4/16/91 

Dilution Factor: 1.00000 

Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene_ Chloride 
67-64-1---------Acetone 
75-15-o---------carbon Disulfide 
75-35-4---------1,1-oichloroethene . 

75-34-3---------1,1-Dichloroethane 
540-59-0--------1,2-oichloroethene (total) 
67-66-3---------Chloroform 

- -

101-02-2--------1,2-oichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,l-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 

75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,J-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------tra:us-l,J-Dichloropropene_ 
75-25-2---------Bromoform 
100-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
12 7-18-4.--------Tetrachloroethene 
79-34-5�--------l,l,2,2-Tetrachloroethane 
108-88-J--------Toluene --

108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-s--------styrene 
lJJ.;.0_2-7 Xylene (total) 

... 

FORM I VOA 

F3-14 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.025 u 

0.05 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.005 J 

0.025 u. 

0.05 u 

0.025 u 

1.5 E 

0.05 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.05 u 

0.05 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

0.025 u 

J/90 

·.( '· 
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-

1A 

,, . HJ 

. DOE/Rl-91-32 
Draft A 

VOLATILE ORGANICS ANALYSIS DATA SHEET-

(. Name: WHC PAL 

Lab Code: Case No.: 

Contract: 

SAS No.: 

EPA SAMPLE NO. 
. . . 

167/P4/E/G 

SOG No.: 

Matrix: (soil/water) WATER Lab Sample ID: R9016 

Sample wt/vol: (g/mL) ML Lab File ID: >AD16H 

Level: (low/med) 

1 

LOW Date Received: 04/16/91 
\ \� � \

\I 

4 / 16/91 j)frt' % Moisture: not dee. 

GC Column: DB-624 

Soil Extract Volume: 

ID: a.SJ (mm) 

(uL) 

Date Analyzed: 

Dilution Factor: 1.00000 

Soil Aliquot Volume: (uL) 

. •,, 

.. 

. ' 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-J---------Chloromethane 0.05 u 

74-83-9---------Bromomethane 0.05 u 

75-01-4---------Vinyl Chloride a.as u 

75-00-3---------Chloroethane 0.05 u 

75-09-2---------Methylene_chloride 0.025 u 

67-64-1---------Acetone 0.05 u 
75-15-o---------carbon Disuilicle 0.025 u 

75-35-4---------1,1-Dichloroethene 0.025 u 

75-34-3---------l,l-Dichloroethane 0.025 u 

540-59-0--------1,2-Dichloroethene_(total)_ 0.025 u 

67-66-J---------Chloroform 0.005 J 

101-02-2--------1,2-Dichloroethane 0.025 u 

78-93-3---------2-Butanone 0.05 u 

71-55-6---------1,l,l-Trichloroethane 0.025 u 

56-23-5---------carbon Tetrachloride 1.7 E 
108-05-4--------Vinyl Acetate 0.05 u 

75-27-4---------Bromodichloromethane 0.025 u 

78-87-5---------1,2-Dichloropropane 0.025 u 

10061-01-5------cis-l,J-Dichloropropene 0.025 u 

79-01-6---------Trichloroethene 0.025 u 

124-48-1--------Dibromochloromethane 0.025 u 

79-00-5---------1,l,2-Trichloroethane 0.025 u 

71-43-2---------Benzene 0.025 u 

10061-02-6------trans-l,J-Dichloropropene __ 0.025 u 

75-25-2---------Bromoform 0.025 u 

108-10-1--------4-Methyl-2-pentanone 0.05 u 

591-78-6--------2-Hexanone a.as u 

127-la-4--------Tetrachloroethene 0.025 u 

79-34�5---------1,l,2,2-Tetrachloroethane __ 0.025 u 

.108-88-3--------Toluene 0.025 u 

108-90-7--------Chlorobenzene 0.025 u 

100-41-4--------Ethylbenzene ,, 0.025 u 

100-42-5--------styrene 0.025 u 

133-02-7 Xylene (total} 0.025 u 

-
-

FORM I VOA 3/90 

F3-15 



M 

,.... . 

1A 

D0E/RL-91-32 
Draft A EPA SAMPLE NO. 

. YOLATILE ORGANICS ANALYSIS DATA SHEET . 
. . . 

�ab Name: WHC PAL 

�ab Code: Case No.: 

1atrix: (soil/water) WATER 

,ample wt/vol: 

:.evel: (low/med) 

0.5 

LOW 

(g/mL) ML 

k Moisture: not dee. 

;c Column: DB-624 

3oil Extract Volume: 

ID: O. SJ (mm) 

(uL) 

Contract: 

SAS No.: 

l.71/P4/H/G 

SDG No.: 

Lab Sample ID: R9032 

Lab File ID: >AD17D 

Date Received: 04/17/91 

Date Analyzed: 4/17/91 

Dilution Factor: 1.00000 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-3---------Chloromethane 0.1.0 u 

74-83-9---------Bromomethane 0.1.0 u 

75-01-4---------Vinyl Chloride 0.10 u 

75-oo�J---------Chloroethane 0.10 u 

75-09-2---------Methylene_Chloride 0.05 u 

67-64-1---------Acetone 0.10 u 

1s-1s-o---------carbon Disulfide 0.05 u 

75-35-4---------1,l-Dichloroethene . 0.05 u 

75-34-3---------1,l-Dichloroethane 0.05 u 

540-59-0--------1,2-Dichloroethene_(total)_ 0.05 u 

67-66-3---------Chloroform 0.004 
101-02-2--------1,2-oichloroethane 0.05 u 

78-93-3--------2-Butanone 0.19 
71-55-6---------1,1,l-Trichloroethane 0.05 u 

56-2J-s---------Carbon Tetrachloride 2.8 E 

108-05-4--------Vinyl_Acetate 0.10 u 

75-27-4---------Bromodichloromethane 0.05 u 

78-87-5---------1,2-Dichloropropane 0.05 u 

10061-01-s------cis-1,J-Dichloropropene 0.05 u 

79-01-6---------Trichloroethene 0.05 u 

124-48-1--------Dibromochloromethane 0.05 u 

79-oo-s---------1,1,2-Trichloroethane 0.05 u 

71-43-2---------Benzene 0.05 u 

10061-02-6------trans-l,3-01.chloropropene __ 0.05 u 

75-25-2---------Bromoform 0.05 u 

1.oa-10-1--------4-Methyl-2-pentanone 0.10 u 

591-78-6--------2-Hexanone 0.10 u 

12 7-18-4.--------Tetrachloroethene o.os u 

79-34-5�--------l,l,2,2-Tetrachloroethane __ a.as u 

108-88-J--------Toluene 0.05 u 

108-90-7--------Chlorobenzene 0.05 u 

100-41-4--------Ethylbenzene 0.05 u 

lQ0-42-5--------styrene 0.05 u 

133.-02-7 Xylene (total)• a.as u 
-

FORM I VOA 3/90 

Fl-16 

( 



r.. 

f • -

1A 

DOE/Rt-91.:32 
Draft A 

' VOLATILE ORGANICS ANALYSIS DATA SHEET 
�, 

_j • .,. 

EPA SA1-!PLE NO. 

171/P4/K/G 
Jame: WHC PAL -

,ab Code: case No.: 

Contract: 

SAS No.: SDG No.: 

ratrix: (soil/water) WATER Lab Sample ID: R90JJ 

iample wt/vol: o.s (g/mL) ML Lab File ID: >AD17E 

Jevel: (low/med) LOW Date Received: 04/17/91 
��J� 

; Moisture: not dee. 

;c Column: DB-624 

ioil Extract Volume: 

ID: 0. SJ (mm) 

(uL) 

Date Analyzed: 4/17 /91 j)� 
Dilution Factor: 1.00000 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-J---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene_Chloride 
67-64-1---------Acetone 
75-15-o---------carbon Disulfide 
75-35-4---------l,l-Dichloroethene . 

75-34-J---------l,l-Dichloroethane 
540-59-o--------l,2-Dichloroethene_(total)_ 
67-66-3---------Chloroform 
101-02-2--------1,2-oichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate .. 

75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,J-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-0o-s---------l,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,J-Dichloropropene __ 
75-25-2---------Bromoform 
100-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-�--------Tetrachloroethene 
79-34-5�--------l,l,2,2-Tetrachloroethane 

.108-88-3--------Toluene 
--

108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-s--------styrene 
133-02-7 X�lene (total) 

-

FORM-I VOA 

FJ-17 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
a.as u 
0.10 u 
0.05 u 
a.as u 
0.05 u 
0.05 u 
0.008 
0.05 u 
0.12 
a.as u 
J.5 
0.10 u 
0.05 u 
o.os u 
a.as u 
a.as u 
0.05 u 
0.05 u 
0.05 u 
o.os u 
o.os u 

0.10 u 

0.10 u 
o.os u 
0.05 u 
o.os u 
o.os u 
o.os u 
o.os u 

o.os u 

J/90 
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. 
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lA 
DOE/RL-91-32 
· Draft A 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
EPA S�PLE NO .. 

Lab Name: WHC PAL 

Lab Code: 

Contract: 
171/P4/G/G 

--·-�;(-
Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: R9025 

Sample wt/vol: 0.5 (g/mL) ML Lab File ID: >AD17F 
-� 

0 4 / 17 / 91 � \\'•� Level: (low/med) LOW Date Received: 

% Moisture: not dee. 

GC Column: DB-624 

Soil Extract Volume: 

IO: O. 53 (mm) 

(uL) 

Date Analyzed: 4/17 /91 y
'ir" 

Dilution Factor: 1.00000 

Soil Aliquot Volume: {uL) 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane --------
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane -------
75-09-2---------Methylene Chloride 
67-64-1---------Acetone - -----
75-15-o---------carbon Disulfide 
75-35-4---------1,l-Dichloroethe_n_e_-.-__ _ 

75-34-3---------1,l-Dichloroethane 
540-59-0--------1,2-oichloroethene-_�(�t-o�t-a�l�)_-
67-66-3---------chloroform 
101-02-2--------1,2-Dichlo_r_o_e_th..-a_n_e ____ _ 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Tric�h�l-o_r_o_e_th...-a_n_e ___ _ 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate ----
75-27-4---------Bromodichloromethane ----78-87-5---------1,2-Dichloropropane 
10061-01-s------cis-1,3-Dichloropro_p _e _n_e __ _ 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochlorome-th_a _n_e ___ _ 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene ----
10061-02-6------trans-l,3-Dicfiloropropene __ 
75-25-2---------Bromoform 
1oa-10-1--------4-Methyl-�2---p-e-n�t-a_n_o_ n_ e ___ _ 

591-78-6--------2-Hexanone 
127-18�4--------Tetrachlor_o _e_th_e _n_e _____ _ 
79-34-5---------1,1,2,2-Tetrachloroethane 

.108-88-3--------Toluene _________ ::_: 108-90-7--------Chlorobenzene 
--------

100 -4 l -4 --------Ethyl benzene --------
100 -42 -S --------styrene..,..,.. ___ -,-______ _ 
133-02-7 Xyl�ne-(total) 

FORM I-VOA 

F3-18 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.05 u 

0.10 u 

0.05 u 

0.05 u 

o.os u 

0.05 u 

a.as u 

0.05 u 

0.10 u 

0.05 u 

1.3 
0.10 u 

0.05 u 

o.os u 

0.05 u 

0.05 u 

o.os u 

0.05 u 

0.05 u 

o.os u 

o.os u 

0.10 u 

0.10 u 

o.os u 

o.os u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

3/90 

( __ 
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.. 

1A 

D0E/RL-91-32 
Draft A 

VOLATILE ORGANICS ANALYSIS DATA.SHEET 
-

i - -

EPA S�PLE NO. 
. - -

-------

.(· lame: WHC PAL 

,ab Code: Case No.: 

Contract: 

SAS No.: 

l.7l/P4/J/G 

SDG No.: 

atrix: (soil/water) WATER Lab Sample ID: R9027 

ample wt/vol: 0.5 (g/mL) ML Lab File ID: >AD17G 

,evel: (low/med) LOW Date Received: 04/17/91 ).}fr-..,1,.t. .. ' 

Moisture: not dee. Date Analyzed: 4/17/91 

C Column: DB-624 

oil Extract Volume: 

ID: O.SJ (mm) 

(UL) 

Dilution Factor: 1.00000 

Soil Aliquot Volume: (UL) 

(. 
'-... 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-J---------Chloromethane 0.10 u 

74-83-9---------Bromomethane 0.10 u 

75-01-4---------Vinyl Chloride 0.10 u 

75-00-J---------Chloroethane 0.10 u 

75-09-2---------Methylene_Chloride 0. 05. u 

67-64-1.---------Acetone 0.10 u 

1s-1s-o---------carbon Disulfide 0.05 u 

75-35-4---------1.,l-Dichloroethene . 

o.os u 

75-34-3---------1,1-oichloroethane 0.05 u 

540-59-0--------l,2-Dichloroethene_(total)_ 0.05 u 

67-66-3---------Chloroform 0.004 
101-02-2--------1,2-oichloroethane 0.05 u 

78-93-3---------2-Butanone 0.12 
71-55-6---------1,1,l-Trichloroethane a.as u 

56-23-5---------carbon Tetrachloride 2.6. E 

108-05-4--------Vinyl Acetate 0.10 u 

.75-27-4---------Bromodichloromethane 0.05 u 

78-87-5---------1,2-Dichloropropane 0.05 u 

10061-01-5------cis-l,J-Dichloropropene a.as u 

79-01-6---------Trichloroethene 0.05 u 

124-48-1--------Dibromochloromethane 0.05 u 

79-00-5---------1,l,2-Trichloroethane 0.05 u 

71-43-2---------Benzene 0.05 u 

10061-02-6------trans-1,3-0ichloropropene __ 0.05 u 

75-25-2---------Bromoform 0.05 u 

108-10-l.--------4-Methyl-2-pentanone 0.10 u 

591.-78-6--------2-Hexanone 0.10 u 

127-18-4�-------Tetrachloroethene 0.05 u 

79-J4-5�--------l,l,2,2-Tetrachloroethane_ 0.05 u 

l.08-88-3--------Toluene 
• 

o.os u 

l.08-90-7--------Chlorobenzene 0.05 u 

l.00-41.-4--------Ethylbenzene 0.05 u 

l.00-42-5-------�styrene 0.05 u 

l.JJ-02-7 Xylene (total) 0.05 u 
-· 

., 

FORM I VOA J/90 

FJ-19 



lA 

D0E/RL-91-32 
Draft A 

.' YOLATILE ORGANICS ANALYSIS DATA_SHEET, 
EPA SAMPLE NO. . , .. , •·r 
l67/P4/F/G-Q 

3.b Name: WHC PAL 

3.b Code: Case No.: 

atrix: (soil/water) WATER 

Contract: 

SAS No.: SDG No.: 

Lab Sample IO: R9024 

Lab File IO: >A017H ample wt/vol: 0.5 

evel: (low/med) LOW 

Moisture: not dee. 

(g/mL) ML 

I 
,.,l. . , __ ttO� Date Received: 04/17/91 

J/f/fl
� l 

Date Analyzed: 4/17/91 

C Column: DB-624 

oil Extract Volwne: 

ID: 0. SJ (mm) 

(uL) 

Dilution Factor: 1.00000 

Soil Aliquot Volume: {UL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-J---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene_Chloride 
67-64-1---------Acetone 
1s-1s-o---------carbon Disulfide 
75-35-4---------l,l-Dichloroethene . 
75-34-3---------l,l-Dichloroethane 
540-59-0--------l 2-Dichloroethene (total) , - -

67-66-J---------Chloroform 
101-02-2--------1,2-oichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,J-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,l,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,J-Dichloropropene_ 
75-25-2---------Bromoform 
1oa-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
121-1a�4�-------Tetrachloroethene 
79-34-5---------1 l 2 2-Tetrachloroethane I I I _ 

1oa-aa-J--------Toluene 
108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
133-02-7 Xy_lene (total) 

- · 

FORM-I VOA 

F3-20 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

o.os u 

0.10 u 

o.os u 

0.05 u 

0.05 u 

o.os u 

0.05 u 

0.05 u 

0.07 
0.05 u 

1.2 
0.10 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.10 u 

0.10 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 
. 0. 05· u 

3/90 

( 

\. 



. ,, 

• lA 
OOE/RL-91-32 

Draft A EPA SAMPLE NO. 
'-VOLATILE'- ORGAN+CS ANALYSIS DATA SHEET 
. \ � . 

(
,. 

... !ame: WHC PAL 

ab Code: 

Contract: 
167/P4/F/G 

Case No.: SAS No.: SOG No.: 

atrix: (soil/water) WATER Lab Sample IO: R9031 

ample wt/vol: 0.5 (g/mL) ML Lab File IO: >AD17I 

,evel: (low/med) LOW 

Moisture: not dee. 

Date Received: 04/17 /91 �1o\1o'f.l 

Date Analyzed: 4/17/91 

C Column: 0B-624 

.oil Extract Volume: 

ID: 0. 53 (mm) 

(uL) 

Dilution Factor: 1.00000 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloriae 
75-00-3---------Chloroethane 
75-09-2---------Methylene_Chloriae 
67-64-1---------Acetone 
75-15-o---------carbon Disulfiae 
75-35-4---------l,l-Dichloroethene . 

75-34-3---------l,l-Dichloroethane 
540-59-0--------l,2-Dichloroethene (total) 
67-66-3---------Chloroform 

- -

101-02-2--------1,2-oichloroethane 
78-93-3---------2-Butanone 
71-55-6---------l,l,l-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-s---------1,l,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l, 3-Di· ·filoropropene __ 
75-25-2---------Bromoform 
1oa-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-�---------l l 2 2-Tetrachloroethane I I I __ 

108-88-3--------Toluene 
•108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------styrene 
133-02-7 - Xylene (total) 

. 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.05 u 

0.10 u 

0.05 u 

0.05 u 

o.o� u 

a.as u 

0.05 u 

0.05 u 

0.12 
0.05 u 
0.89 
0.10 u 

0.05 u 

o.os u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

a.as u 

0.10 u 

0.10 u 

0.05 u 

0.05 u 

a.as u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

. 

FORM I VOA 3/90 

F3-21 

-

lo-



.. 

1A 

D0E/RL-91-32 
Draft A 

EPA SAMPLE NO. 
·--'-VOLATILE ORGANICS ANALYSIS DATA SHEET . 

. 

,. 

"' ....... 

i . ,. 

ab Name: WHC. PAL . 

ab Code: Case No.: 

:atrix: (soil/water) WATER 

:ample wt/vol: (g/mL) ML 

Contract: -1 l71/P4/P/G 

SAS No.: SDG No.: 

Lab Sample ID: R9041 

Lab File ID: >ADlSG 

,evel: {low/med) 

o.s 

LOW 

; Moisture: not dee. 

;c Column: DB-624 

,oil Extract Volume: 

Date Received: 04/18/91 
)��\ 

Date Analyzed: 4/18/91 ))/Jrt � 
Dilution Factor: l.00000 ID: O. 53 (mm) 

(UL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloriae 
75-00-3---------Chloroethane 
75-09-2---------Methylene_Chloride 
67-64-1---------Acetone 
75-15-o---------carbon Disulfide 
75-35-4---------l,l-Dichloroethene 

. 

75-34-3---------1,l-Dichloroethane 
540-59-0--------1,2-Dichloroethene_(total)_ 
67-66-3---------Chloroform 
101-02-2--------1,2-oichloroethane 
78-93-3---------2-Butanone 
71-55-6---------l,l,l-Trichloroethane 
SG-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-S-----�cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------l,l,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichl�·opropene __ 
75-25-2---------Bromoform 
ioa-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-s�--------l 1 2 2-Tetrachloroethane f f I 

--

108-88-3--------Toluene 
· 108-90-7--------Chlorobenzene 

100-41-4--------Ethylbenzene 
100-42-s--------styrene 
133-02-7 Xylene (total) 

. 

FORM I VOA 

Fl-22 

0.10 u 

0.10 u 

0.10 u 

0.10 
0.05 u 

0.10 u 

0.05 u 

0.05 u 

0.05 u 

o.os u 

0.006 J 

o.os u 

0.10 u 

0.05 u 
3.2 E 

0.10 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

a.as u 

0.05 u 

0.05 u 

0. 05 u 

0.05 u 

0.10 u 

0.10 u 

a.as u 

0.05 u 

o.os u 

a.cs u 

o.os u 

0.05 tT 

o.os u 
. 

3/90 

( 



C 

r 

00E/RL-91-32' � 
Draft A 

1A EPA SAMPLE NO. 
• VOLATILE ORGANICS ANALYSIS DATA SHEET . 

(-· Name: WHC PAL 

Lab Code: Case No.: 

Contract: 

SAS No.: 

171/P4/N/G 

SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: R9040 

Sample wt/vol: 0.25 (g/mL) ML Lab File ID: >ADlSH 

Level: (low/med) LOW Date Received: 

% Moisture: not dee. 

GC Column: 0B-624 

Soil Extract Volume: 

ID: 0. 53 (mm) 

(uL) 

Date Analyzed: 

04/18/91 
� 

(., llG\C\\ 

4 / 18/91 ..J}. 

Dilution Factor: 1.00000 

Soil Aliquot Volume: (uL) 

•' 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene_Chloride 
67-64-1---------Acetone 
75-15-o---------carbon Disulfide 
75-35-4---------1,1-0ichloroethene . 
75-34-J---------l,l-Dichloroethane 
540-59-0--------1,2-Dichloroethene _(total)_ 
67-66-3---------Chloroform 
101-02-2--------1,2-oichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-1,3-Dichloropropene 
79-01-6-------�-Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,l,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,J·�ichloropropene __ 
75-25-2---------Bromoform 
100-10-1--------4-Methyl�2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34•5---------1 1 2 2-Tetrachloroethane I I I 

__ J.08-88-3--------Toluene 
•108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------styrene 
ljJ-02-7 - Xylene (total) 

-

FORM I VOA 

F3-23 

0.20 u 

0.20 u 

0.20 u 

0.20 u 

0.10 u 

0.20 u 

0.10 u 

0.10 u 

0.10 u 

O.J.O u 

0.10 u 

0.10 u 

0.20 u 

0.10 u 

J.8 

0.20 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.20 u 

0.20 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

J/90 

L_ - --

:I 
:i 



r-.. 

• 

D0E/RL-91-32 
Draft A 

- - - ·- ·- ·-- ·- 1A - . � J -.... EPA SAMPLE NO. 
, VOLATILE ORGANICS ANALYSIS DATA SHEET 

lb Name: WHC PAL 

lb Code: Case No.: 

1trix: (soil/water) WATER 

imple wt/vol: 0.25 (g/mL) ML 

l7l/P4/M/G 
Contract: I 

SAS No.: SDG No.: 

Lab Sample ID: R9039 

Lab File ID: >ADl8I 

. I- .. 
c· 

3Vel: (low/med) LOW 

Moisture: not dee. 

Date Received: 04 / 18 / 91 )'h,, � \IJO,I 

Date Analyzed: 4/18/91 

Dilution Factor: 1. 00000 C Column: DB-624 

oil Extract Volume: 

ID: 0.53 (mm) 

(uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene_Chloride 
67-64-1---------Acetone 
75-15-o---------carbon Disulfide 
75-35-4---------1,1-oichloroethene . 

75-34-3---------1,1-Dichloroethane 
540-59-0--------1,2-oichloroethene (total) 
67-66-3---------Chloroform 

- -

101-02-2--------1,2-oichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,l-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,l,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropropene __ 
75-25-2---------Bromoform 
1oa-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-5.:;.--------l, 1, 2, 2.-Tetrachloroethane 
108-88-J--------Toluene 

--

· 108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------styrene 
133-02-7 Xylene (total) -
-

FORM I VOA 

F3-24 

0.20 u 

0.20 u 

0.20 u 

0.20 u 

0.10 u 

0.20 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.20 u 

0.10 u 

4.7 E 
0.-20 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.20 u 

0.20 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

3/90 

I 

( 



00E/Rl-91-32 
· Draft A 

1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATAL SHEET- . ,. { . •) 

( 171/P4/P/G QA 
JaM Name: WHC PAL Contract: 

�ab Code: case No.: SAS No.: SDG No.: 

1atrix: (soil/water) WATER Lab Sample ID: R9042 

:iample wt/vol: 0.25 fg/mL) ML Lab File ID: >AD18J 

Level: (low/med) LOW Date Received: 04/18/91 JJhn �h�� 

Date Analyzed: 4/18/91 % Moisture: not dee. 

GC Column: DB-624 

Soil Extract Volume: 

ID: O.SJ (mm) Dilution Factor: 1.00000 

(uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-Cl-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene_Chloride 
67-64-1---------Acetone 
75-is-o---------carbon Disulfide 
75-35-4---------1,1-Dichloroethene . 

75-34-J---------l,l-Dichloroethane 
540-59-0--------1,2-Dichloroethene_(total)_ 
67-66-3---------Chloroform 
101-02-2--------1,2-oichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,l,l-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-S------cis-l,J-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-oo-s---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,J-Dichloropropene __ 
75-25-2---------Bromoform 
1oa-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-�s�--------l, l, 2, 2-Tetrachloroethane 
108-88-3--------Toluene 

--

·108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------styrene 
133-02-7 Xylene (total} -

0.20 u 

0.20 u 

0.20 u 

0.20 u 

0.J.0 u 

0.20 u 

0.J.0 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.20 u 

0.10 u 

4.7 E 
0.20 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.20 u 

0.20 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

o. ro u --

FORM I VOA 3/90 

F3-25-



• 
1A 

OOE/RL-91-32 
Draft A 

· •-VOLA'rILE ORGANICS· ANALYSIS DATA SHEET'- ,._ 
·= r"'\ , � 

EPA SAMPLE NO. 

171/P4/L/G 
Lab Name: WHC PAL 

Lab Code: Case No.: 

contract: 

SAS No.: SDG No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 0.25 (g/mL) ML 

Lab Sample ID: R9038 

Lab File ID: >A018K � 

Date Received: 04/18/91 \4lll\°'\ Level: (low/med) LOW 

% Moisture: not dee. 

GC Column: 0B-624 

Soil Extract Volume: 

ID: O. 53 (mm) 

(uL) 

Date Analyzed: 4/18/91 

Dilution Factor: 1.00000 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-J---------Chloroethane 
75-09-2---------Methylene Chloride 
67-64-1---------Acetone -
75-15-o---------carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene_(total)_ 
67-66-3---------Chloroform 
101-02-2--------1,2-Dichloroethane 
78-93-J---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 

·1s-a1-s---------1,2-oichloropropane 
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-oo-s---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,J-Dichloropropene __ 
75-25-2---------Bromoform 
108-10-1--------4-Methyl--2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34�5---------1,1,2,2-Tetrachloroethane 
108-88-J--------Toluene -

. 108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------styrene 
lJJ-02-7 Xylene (total). 

--

FORM I VOA 

FJ-26 

0.20 u 

0.20 u 

0.20 u 

0.20 u 

0.10 u 

0.20 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.26 

0.10 u 

J.2 
0.20 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.20 u 

0.20 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 .U 

3/90 

(�. 

( 



1A 

D0E/Rl-91-32 
Draft A 

EPA SAMPLE NO. 
' VOLATILE ORGANICS ANALYSIS DATA SHEET 

r· 
a. .-Jame: WHC PAL 

ab Code: Case No.: 

atrix: (soil/water) WATER 

ample wt/vol: 0.25 (g/mL) ML 

,evel: (low/med) LOW 

Moisture: not dee. 

;c Column: DB-624 

;oil Extract Volume: 

CAS NO. 

ID: 0.53 (mm) 

(UL) 

COMPOUND 

,,. 74-87-�---------Chloromethane 
74-83-9---------Bromomethane 

Contract: 

SAS No.: SDG 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Analyzed: 

171/P4/Q/G 

No.: 

R9058 

>AD19D 

04/19/91 lk 
4/19/91 � (u(�, 

Dilution Factor: 1.00000 

Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/ML AIR Q 

0.20 u 

0.20 u 

. ,.. 75-01-4---------Vinyl Chloriae 0.20 u 

L 

75-00-3---------Chloroethane 
75-09-2---------Methylene_Chloride 
67-64-1---------Acetone 
75-15-o---------carbon Disulfide 
75-35-4---------l,l-Dichloroethene . 

75-34-3---------1,l-Dichloroethane 
540-59-o--------l,2-Dichloroethene_(total)_ 
67-66-J---------Chloroform 
101-02-2--------1,2-oichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,l,l-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-s------cis-l,J-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,l,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropropene_ 
75-25-2---------Bromoform 
100-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
12 7-18-.4--------Tetrachloroethene 
79-34-5·_:. ________ 1 1 2 2-Tetrachloroethane I I I 

-

108-88-J--------Toluene 
·108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
190-42-s--------styr�ne 
lJJ-02-7 Xylene- (total} 

--

FORM I_ VOA 

F3-27 

0.20 u 

0.10 u 

0.20 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.20 u 

0.10 u 

J.9 
0.20 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.20 u 

0.20 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

3/90 



,.. 

,ab Name: WHC PAL 

tab Code: Case No.: 

DOE/Rl 91 32 1 
__ 

1
1_

1
_f_P_

4
_J
R
_ f_G __ ·1: Contract: 

- -
Draft A. 

SAS No.: SDG No.: 
-

[atrix: (soil/water) WATER 

:ample wt/vol: o. 25 (g/mL) ML 

Lab Sample ID: R9059 

Lab File ID: >AD19E ( 

,evel: (low/med) LOW Date R eceived: 04/19/91 J.,¼1 (Q{uJQ,\ 

: Moisture: not dee. 

;c Column: DB-624 

:oil Extract Volume: 

ID: O. SJ (mm) 

(UL) 

Date Analyzed: 4/19/91 

Dilution Factor: 1.00000 

Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-J---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chlorioe 
75-00-3---------Chloroethane 
75-09-2---------Methylene_Chloride 
67-64-1---------Acetone 
75-15-o---------carbon OisuI?ia:e 
75-35-4---------l,l-Oichloroethene 
75-34-3---------l,l-Dichloroethane 
540-59-0--------1 2-Dichloroethene (total) I 

- -

67-66-3---------Chloroform 
101-02-2--------1,2-Dichloroethane 
78-93-J---------2-Butanone 
71-55-6---------1,l,l-Trichloroethane· 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------l,2-Dichloropropane 
10061-0l-S------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-oo-s--���----1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropropene __ 
75-25-2---------Bromoform 
100-10-1--------4-Methyl-2-pentanone 
591-78-6�-------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-5---------1,1,2,2-Tetrachloroethan�_ 
108-88-3--------Toluene 
108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------styrene 
133-02-,7 Xylene (total) 

' .  

FORM I VOA 

Fl-28 

0.20 u 

0.20 u 

0.20 u 

0.20 u 

0.10 u 

0.20 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.20 u 
0.10 u 

3.3 
0.20 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.20 u 

0.20 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

J/90 



.. 

,. 

,-

t'": • 

.. 

00E/RL-91-32 
Draft A 

lA . EPA SAMPLE NO. 
• VOLATILE ORGANICS ANALYSIS DATA SHEET ,...) ,.,t� ·)::L .,. -------
� -,· 

l7l/P4/S/G 
( Name: WHC PAL Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: R9060 

Sample wt/vol: O.l.5 (g/mL) ML Lab File ID: >ADl9F 

Level: (low/med) LOW 

% Moisture: not dee. 

GC Column: DB-624 

Soil Extract Volume: 

ID: 0.53 (lillll) 

(uL) 

Date Received: 04/19/91 %f (.,[t\('\l 

Date Analyzed: 4/19/91 

Dilution Factor: 1.00000 

Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene_Chloride 
67-64-1---------Acetone 
75-15-o---------carbon Disuit:ide 
75-35-4---------1,1-Dichloroethene 
75-34-J---------l,l-Dichloroethane 
540-59-o--------l,2-0ichloroethene_(total)_ 
67-66-3---------Chloroform 
101-02-2--------1,2-oichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,l,l-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,l,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-DichlJropropene __ 
75-25-2---------Bromoform 
1os-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34�5---------1 l. 2 2-Tetrachloroethane I I I 

__ 

108-88-3--------Toluene 
. 108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
l00-42�5--------styrene 
133-02-7 - �ylene {total) 

-· 

FORM I VOA 

Fl-29 

0.33 u 

0.33 u 

0.33 u 

0.33 u 

0.17 u 

0.33 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.46 
0.17 u 

4.J 
O.JJ u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.33 u 

0.33 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

3/90 

-
... 
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lA 

D0E/Rl-91-32 
Draft A 

EPA SAMPLE·NO. 
--• VOLATILE ORGANICS ANALYSIS. DATA SHEET..., . .,. � /.,.-,,' ;.;;.-

ab Name: WHC PAL 

ab Code: Case No.: 

Contract: 

SAS No.: 

l7l/P4/T/G 

SDG No.: 

Lab Sample ID: R906l 

( 

atrix: (soil/water) WATER 

ample wt/vol: 0.15 

,evel: (low/med) LOW 

(g/mL) ML Lab File ID: >ADl9G j/'frYl lo l 11 I�\ 

Date Received: 04/19/91 

: Moisture: not dee. 

;c Column: DB-624 

;oil Extract Volume: 

Date Analyzed: 4/19/91 

ID: 0. 53 (mm) 

(uL) 

Dilution Factor: 1.00000 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene_Chloride 
67-64-1---------Acetone 
75-15-o---------carbon Disulfide 
75-35-4---------1,1-Dichloroethene . 

75-34-3---------1,1-Dichloroethane 
540-59-0--------1,2-oichloroethene (total) 
67-66-3---------Chloroform 

- -

101-02-2--------1,2-oichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,l-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-0l-S------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-s--------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropro�ene __ 
75-25-2---------Bromoform 
108-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-5�--------l l 2 2-Tetrachloroethane ' ' ' 

-

108-88-3--------Toluene 
· 108-90-7--------Chlorobenzene 

100-41-4--------Ethylbenzene 
100-42-s-----�--styrene 
133-02-7 xylene (total) 

-· 

FORM I VOA 

Fl-30 

0.33 u 

0.33 u 

0.33 u 

0.33 u 

0.17 u 

0.33 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.43 
0.17 u 

4.2 

0.33 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.33 u 

0.33 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

3/90 
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lA 

D0E/Rl-91-32 
Draft A 

• VOLATILE ORGANICS ANALYSIS. DATA SHEET_~· , 
---

�\ ,..... .- ,._ . .  

EPA SAMPLE NO. 

l7l/P4/U/G 
Name: WHC PAL 

Lab Code: case No.: 

Contract: 

SAS No.: SOG No.: 

Matrix: (soil/water) WATER Lab Sample ID: R9046 

Sample wt/vol: 0.15 (g/mL) ML Lab File ID: >A020F 

Level: (low/med) LOW Date Received: 04/20/9lj,}/4t �{n(�I 

% Moisture: not dee. 

GC Column: DB-624 

Soil Extract Volume: 

ID: 0. 53 (mm) 

(uL) 

Date Analyzed: 4/20/91 

Dilution Factor: 1.00000 

Soil Aliquot Volume: (uL) 

I 
\ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00�J---------Chloroethane 
75-09-2---------Methylene_Chloride 
67-64-1---------Acetone 
75-15-o---------carbon Disulfide 
75-35-4---------1,1-Dichloroethene 

. 

75-34-3---------1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene (total) 
67-66-3---------Chloroform 

- -

101-02-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------l,l,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,J-oi�hloropropene __ 
75-25-2---------Bromoform 
1oa-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34�5--------1,1,2,2-Tetrachloroethane 
108-88-3--------Toluene --
.108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------styrene 
133-02-7 

- Xylene �tocaI� 
-

FORM I VOA 

Fl-31 

0.33 u 

0.33 u 

0.33 u 

0.33 u 

0.17 u 

0.33 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.40 
0.17 u 

6.1 
0.33 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.33 u 

0.33 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

3/90 
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• �J lA 

00E/RL-91-32 
Draft A 

-�• -VOLATILE ORGANICS· ANALYSIS DATA SHEET ::-;t.,;���1J 

EPA SAMPLE NO. 

Lab Name: -WHC,. PAL 

Lab Code: Case No.: 

Contract: 

SAS No.: 

17l/P4/V/G 

SOG No.: 

Matrix: (soil/water) WATER Lab Sample ID: R9047 
P& 

Sample wt/vol: 0.15 (g/mL) ML Lab File IO: >AD20G � /11/4.\ 

Level: (low/med) LOW Date Received: 04/20/91 

% Moisture: not dee. 

GC Column: DB-624 

Soil Extract Volume: 

IO: 0. SJ (mm) 

(uL) 

Date Analyzed: 4/20/91 

Dilution Factor: l.00000 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01�4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75-09-2---------Methylene Chloride 
67-64-1---------Acetone -
75-15-0---------carbon Disulfide 
75-35-4--------l,l-Dichloroethene . 

75-34-3---------1,l-Dichloroethane 
540-59-0--------1,2-oichloroethene_(total)_ 
67-66-3---------Chloroform 
101-02-2--------1,2-oichloroethane 
78-93-3---------2-Butanone 
71-55-6---------l,l,l-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 

· 78-87-5---------1,2-Dichloropropane 
10061-0l-S------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,J-Dichlor�propene __ 
75-25-2---------Bromoform 
1oa-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-5---------1,l,2,2-Tetrachloroethane 
108-88-3--------Toluene 

--

. 108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5-�------styrene 
133-02-7 Xyl�ne (total) 

--

FORM I VOA 

F3-32 

0.33 u 

0.33 u 

0.33 u 

0.33 u 

0.17 u 

0.33 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 0 

0.33 u 

0.17 u 

4.9 

0.33 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.33 u 

0.33 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

3/90 

,, ( -· 
·--
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1A 

0OE/RL-91-32 
Draft A 

' VOLATILE ORGANICS ANALYSIS DATA SHEET 
EPA SAl'iPLE NO. 

.. ' 

171/P4/W/G /'. 
'\ tame: WHC PAL Contract: 

,ab Code: Case No.: SAS No.: SDG No.: 

Iatrix: (soil/water) WATER Lab Sample ID: R9048 

iample wt/vol: 0.15 (g/mL) ML Lab File ID: 

·.,evel: (low/med) LOW 

; Moisture: not dee. 

;c column: DB-624 

3oil Extract Volume: 

ID: O.SJ (mm) 

(uL) 

Date Received: 04/20/91 

Date Analyzed: 4/20/91 

Dilution Factor: 1.00000 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/ML AIR Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloria:e 
75-00-3---------Chloroethane 
75-09-2---------Methylene_Chloride 
67-64-1---------Acetone 
75-15-o---------carbon D1.sul£1.a:e 
75-JS-4---------l,l-Dichloroethene . 

75-J4-3---------l,l-Dichloroethane 
540-59-o--------l,2-Dichloroethene_(total)_ 
67-66-J---------Chloroform 
101-02-2--------1,2-Dichloroethane 
78-93-J---------2-Butanone 
71-55-6---------l,l,l-Trichloroethane 
56-23-5---------carbon Tetrachloride 
108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloromethane 
78-87-5---------l,2-Dichloropropane 
10061-01-s------cis-l,J-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-oo-s---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,�-Dichloropropene __ 
75-25-2---------Bromoform 
1oa-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-s�--------1,1,2,2-Tetrachloroethane 
1os-sa-J--------Toluene 

-

· 108-90-7--------Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------styrene 
133-02-7 Xylene (total) 

-

FORM I VOA 

F3-33 

0.33 u 

0.33 u 

0.33 u 

O.JJ u 

0.17 u 

0.33 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.33 u 

0.17 u 

J.9 

0.33 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

O.JJ u 

O.JJ u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

0.17 u 

3/90 



6A 

D0E/Rl-91-32 
Draft A 

__ . � VOLATILE ORGANICS INITIAL CALIBRATION. DATA: 

\ .. .,... 

Contract: :.ab Name: WHC PAL 

:.ab Code: Case No.: SAS No.: SDG No.: 

Cnstrument ID: 70 l Calibration Date(s) :04/13/91 

1eated Purge: (Y/N) N Calibration Times: 1911 2151 

;c Column: DB-624 ID: 0.53 (mm) 

LAB FILE ID: RRFlO =>ADl3G 
RRF50 =>AD13F RRFlOO=>ADlJI 

COMPOUND RRFlO 
= 

Chloromethane .751 
Bromomethane * 1.293 
Vinyl Chloride * 
Chloroethane 
Methylene_Chloride 
Acetone 
carbon Disulfide 
l,l-Dichloroethene * 
1,1-Dichloroethane * 
1,2-Dichloroethene_(total)_I 
Chloroform * 
1,2-Dichloroethane * 
2-Butanone I 
1,1,l-Trichloroethane * 
Carbon Tetrachloride * 
Bromodichloromethane * 
1,2-Dichloropropane I 
cis-1,3-Dichloropropene * 
Trichloroethene --. 
Dibromochloromethane * 
1,1,2-Trichloroethane * 
Benzene * 
trans-1,3-Dichloropropene_• 
Bromoform * 
4-Methyl-2-pentanone 

I 2-Hexanone 
Tetrachloroethene * 
l,l,2,2-Tetrachloroethane * 
Toluene -. 

.941 

.620 
l.220 

.248 

3 .172 
l.059 
2.334 
2.582 
2.993 
1..922 

.852 
• 637 
.587 
.805 
.397 
.594 
.419 
.723 
.369 
.842 
.504 
.555 
.294 
.195 
• 513 
.709 

1.229 
Chlorobenzene * 1.004 
Ethylbenzene * .428 
Styrene * .866 
Xylene_(total) * 1.167 

RRF20 =>ADl3H 
RRF200:s>AOlJJ 

RRF20 RRF50 RRFlOO RRF200 
= 

.743 .691 .692 .780 
l.289 l.209 l.223 1.301 

.978 .882 .911 l.015 

.619 .590 .581 .628 
l .191. 1.105 1.166 1.196 

.231. .248 .219 .461 
3.097 2.934 3.056 3.355 
1.078 .982 l.020 l.091 
2.318 2.184 2.289 2.351 
2.564 2.413 2.514 2.579 
2.920 2.810 2.848 2.898 
1..915 �.850 1.877 l.925 

.580 .484 .441 .627 

.628 .625 .611. .621 
.608 .601 .594 .615 
.817 .817 .797 .797 
.400 .379 .393 .404 
.630 .614 .609 . 631 
.444 • 421 .430 .437 
.749 .757 .743 .751 
.369 .350 .364 .372 
.857 .821 .831 .850 
• 511 .519 .516 .525 
• 581 .582 .604 .618 
• 314 .336 .354 .378 
.182 .211 • 214 .262 
.543 .498 .534 .529 
.722 .694 .724 .730 

1.242 1.165 1.238 1.246 
1.035 .962 1.010 1.015 

.446 .410 .434 .430 

.891 .855 .889 .903 
l.092 1.072 1.089 1.101 

==============--== ---==== =-=-=·=•=========-=--=-======-====-=:s=:=====-=-•-==== 
Toluene-dB _________ l.232 i.Z23 1.207 1..242 1..172 
Bromofluorobenzene _____ * .858 .857 .832 .822 .789 
l,2-Dichloroethane-d4 ___ 1 1.668 1..572 1..608 1..595 1.550 

• compounds with required minimum RRF and maximum %RSD values. 
All other compounds must meet a minimum RRF of 0.01.0� 

_ FORM VI VOA 

FJ-34 

RRF 
==== 

.731 
l.263 

.945 

.608 
l.176 

.281 
3.123 
l.046 
2.295 
2.5Jl 
2.894 
l.898 

.597 

.624 

. 601 

.807 

.395 

.616 

.430 

.745 

. 365 

.840 

.515 

.588 

.335 

.213 

.523 

.716 
1.224 
1.005 

.430 

.881 
l.103 

% 
RSD 

=--
5.3 
3.4* 

5.6* 
3.4 
3.7 

35.9 
5.0 
4. 3* 
2.9* 
2.81 
2.4* 

1. 7* ( 
26.91 

l.5* 
1.8* 
1.2* 
2.51 
2.5* 
2.4* 
l.8* 
2.4* 
1.7* 
l.5* 
4.1* 
9.8

1 14.2 
3.4* 
2.0* 
2.7* 
2.6* 
3.0* 
2.2• 
3.4* 

-���5
==

�:;1 
.831 3.4* 

l.599 2.81 

3/90 



,. 

D0E/RL-91-32 
Draft A 

7A . , 
VOLATILE CONTINUING CALIBRATION CHECK 

( Name: WHC PAL Contract: 

Lab Code: Case No.: 15680 SAS No.: 

Instrument ID: 70 l Calibration Date: 4/14/91 

SDG No.: 

Time: 10:28 

Lab File IO: >AD14C 

Heated Purge: (Y/N) N 

Init. Calib. Date(s):02/01/91 02/02/91 

Init. Calib •. Times: 20: l4 

3C Column: DB-5 ID: 0.32 (mm) 

COMPOUND 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chlo roe thane 
Methylene Chloride 

. 

-

Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene_(total)_ 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
carbon Tetrachloride 
BromodTchloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 

--

Dibromochloromethane 
1,1,2-Trichloroethane .. 

Benzene 
trans-1,J-Dichloropropene_ 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethanc 
Toluene 

-

Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene_(total) 

-

Toluene-dB 
Bromofluorobenzene 
l,2-Dichloroethane-d4 
-

-

RRF 

• 731 
1.263 

.945 

.608 
1.176 

.281 
J .123 
l.046 
2.295 
0.000 
2.894 

1..898 

.597 

.624 

.601 

.807 

.395 

.616 

.430 

.745 

.365 

.840 

• 515 
.588 

.335 
• 213 
.523 
.716 

1.224 

1.005 
.430 
.881 

0.000 

1.215 
.831 

1.599 

MIN 
RRFS0 RRF 

== 

.635 
l.216 0.100 

.848 0.100 
.616 

1.178 
.232 

2.996 
l.040 0.100 
2.340 0.200 
0.000 
3.015 o·.200 
1..976 0.100 

.411 

.638 0.100 

.603 0.100 

.805 0.200 

.387 

.614 0.200 

.438 0.300 

.737 0.100 

.341 0.100 

.838 0.500 

.511 0.100 

.542 0.100 

.318 

.206 

.511 0.200 

.690 0.500 
1.221 0.400 

.980 0.500 

.429 0.100 

.877 0.300 
0.000 0.300 

l .. 197 
.. 821 0.200 

1.560 

%D 
= 

13.2 
J.7 

10.J 
l. J, 

.2 
17.8 

4.1 
.6 

2.0 
0.0 
4.2 

4.1 

21.0 
2.1 

.3 

.3 
2.0 

.3 

l.9 
l.l 
6.4 

• 3 
.7 

7.8 
5.1 
2.9 
2.4 
J.7 

.2 
2.5 

.]. 

• 5 
o.o 

1.5 
1.2 
2.4 

All other compounds must meet a minimum RRF of 0.010. 

FORM VII VOA 

FJ'.;..Js 

00:24 

MAX 

%D 
--

25.0 
25.0 

25.0 
25.0 

25.0 
25.0 

25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 

-

J/90 
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7A 

D0E/RL-91-32 
Draft A 

·VOLATILE CONTINUING CALIBRATION CHECK 
'1 i 1 

Gab Name: WHC PAL 

:.ab Code: Case No.: 

""',,., ..J,, .... - ,. - - .. .,, 

Contract: 
I . 

SAS No.: SDG No.: 

Cnstrument ID: 70 l Calibration Date: 4/16/91 Time: 12:12 

:.ab File ID: >ADl6B Init. Calib. Date(s) :04/13/91 

ieated Purge: (Y/N) N Init. Calib. Times: 1911 

;c Column: DB-624 ID: 0.53 (mm) 

COMPOUND RRF 

Chloromethane .731 
Bromomethane l.263· 

MIN 

RRFSO RRF 
'ffl"ffl"ffl:zrn 

.404 
l.OlJ 0.100 

%0 
= ==== 

44.8 
19� 

2151 

MAX 
%D 

=== 

25 ._Q__ 
Vinyl Chloride .945 .608 0.100 /"J 5. 7]--Z!>. o 

Chloroethane 
Methylene_Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
l.,l-Dichloroethane 
l,2-Dichloroethene_{total)_ 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,l.-Trichloroethane 
Carbon Tetrachloride 
BromodTchloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 

-

Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,J-Dichloropropene_ 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 

-

Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene_l�otal� 
-

=- I rn = -™± 

Toluene-dB 
Bromofluorobenzene 
l,2-Dichloroethane-d4 

- -

.608 .5lJ 15.S 
l.176 1.159 l.4 

.281 .245 12.9 
3. l.23 2.621 16.l 
l..046 .983 O.l.00 6.0 
2.295 2.308 0.200 .s 

0.000 0.000 o.o 

2.894 3.046 0.200 5.3 
l.898 2.042 0.100 7.6 

.597 .477 20.1 

.624 .676 O.l.00 8.3 

.60l. .643 0.100 6.9 

.807 .8J4 0.200 J.4 

.J95 .377 4.4 

.616 .628 0.200 2.1 

.430 .449 O.JOO 4.4 

.745 .769 0.100 3.3 

.365 .360 0.100 l.4 

.840 .848 0.500 .9 

.515 .530 0.100 3.0 

.588 .572 0.100 2.7 

.335 .324 3.J 
• 213 .21J .2 
.523 .531 0.200 l.4 
• 716 .720 0.500 .5 

l..224 l.226 0.400 .l 

l..005 l..02J 0.500 1.7 
.430 .438 0.100 2.0 
• 881. .89J O.JOO l. 4 

0.000 0.000 O.JOO o.o 

== • = 

l.215 1..221 .5 
.831. .864 0.200 J.9 

1..599 1..718 7.5 

All other compounds must meet a minimum·RRF of 0.010. 

FORM VII VOA 

F3-36 

� c../11! ,, 

25.0 
25.0 

25.0 
25.0 

25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 

-

J/90 

( 

( 

(_ 
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7A 

- ... ,�- --, ,, 
D0E/RL-91-32 

Draft A 

VOLATILE CONTINUING CALIBRATION- CHECK . :: 1 ...... , "': -·�- -•- � 

Contract: 
' 

Case No.: SAS No.: SDG No.: 

:-lame: WHC PAL 

·.ab Code: 

:nstrument ID: 70 l Calibration Date: 4/17/91 Time: 14:34 

�ab File ID: >AD17B 

reated Purge: (Y/N) N 

Init. Calib. Oate(s) :04/13/91 

Init. Ca.lib. Times: 1911 2151 

;c Column: DB-624 ID: 0. 53 (mm) 

COMPOUND 
wmr:awww 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 

. -
Acetone 
Carbon 01.sullide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene_(total)_ 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
BromodTchloromethane 
1,2-Dichloropropane 
cis-1,J-Dichloropropene 
Trichloroethene 

--

Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene_ 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroerhane 
Toluene 

-

Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene_(�otal) 

=--

Toluene-d8 
Bromofluor_o_b_e_n_z_e_n_e 

____ _ 

l,2-Dichloroethane-d4 ---

RRF 
WWW.WWW 

.731 
1.263 

.945 

.608 

1.176 
.281 

3.123 
1.046 

2.295 

0.000 
2.894 

1.898 

.597 

.624 

.601 

.807 

.395 

.616 

.430 

.745 

.365 

.840 

.515 

.588 

.335 
• 213 
.523 
.716 

1.224 

1.005 
.430 
. 881 

0.000 

1.215 

. 831 

l.599 

MIN 

RRF50 RRF 
·-· ca 

.295 

.881 0.100 

.450 0.100 

.447 

1.111 
.260 

2.286 

.869 0.100 
2.200 0.200 
0.000 
3.006 0.200 
2.116 0.100 

.5j5 

.707 0.100 

.659 0.100 
• 913 0.200 
.414 
.673 0.200 
.480 0.300 
.849 0.100 
.415 0.100 
.895 0.500 
.584 0.100 
.684 0.100 
.397 
.254 
.547 0.200 
.830 0.500 

1.276 0.400 
1.083 0.500 

.451 0.100 

.952 0.300 
0.000 0.300 

1.264 

.898 0.200 

1. 764 

%D 
m:c:r:n:::n:=::n: 

59.7 
qcr.Pi cs�

s-' 2-6-:-
5.5 
7.5 

26.8 
16.9 

4.1 
o.o 

3.9 
11.5 
10.4 
13.J 

9.6 
13.2 

4.8 

9.3 
11. 7 
14.l 
13. 7 

6.5 
13.4 
16.J 
18.3 
19.6 

4.5 
16.0 

4.3 
7.7 
5.0 
8.1 
o.o 

4.0 

8.0 
10.4 

All other compounds must meet a minimum. RRF of 0.010. 

' "- FORM VII VOA 

F3-37 

MAX 

%D 
� 

25.0 
-2·5:-0· 

25.0 
25.0 

25.0 
25.0 

25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 

e.'iCt�ul "1G..� 7J 

� ,}.{ll...l 

3/90 



.,.._ 

. ...., 

C 

t: 

6 7A 

D0E/Rl-91-32 
Draft A 

VOLATILE CONTINUING CALIBRATION CHECK.� 

:.ab Name: WHC PAL 

:.ab Code: Case No.: 

Contract: 

SAS No.: 

j, 

( 
SDG No.: 

Cnstrument ID: 70 l. Calibration Date: 4/18/91. Time: 18:09 

:.ab File ID: >ADl.SE Init. Calib. Date(s):04/l.3/9l. 

teated Purge: (Y/N) N Init. Calib. Times: l.9ll. 2l.Sl. 

;c Column: DB-624 ID: 0.53 (mm) 

COMPOUND 
===- -- , I 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone· -
carbon Disulfide 
l, l-Dich_loroethene 
l,l-Dichloroethane 
l,2-Dichloroethene_(total)_ 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
carbon Tetrachloride 
BromodTchloromethane 
1,2-Dichloropropane 
cis-1,J-Dichloropropene 
Trichloroethene 

-

Dibromochloromethane 
l,l,2-Trichloroethane 
Benzene 
trans-l,J-Dichloropropene_ 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroetha�e 
Toluene 

-

Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (to.tal) 

-

Toluene-dB 
Bromofluorobenzene 
l,2-Dichloroethane-d4 

-

RRF 

• 731 
l.. 263 

.945 

.608 
1.176 

.281 
J.123 
l.046 
2.295 
0.000 
2.894 

l..898 

.597 

.624 

.601 

.807 

.395 

.616 

.430 

.745 

.365 

.840 

.515 

.588 

.335 

.213 

.523 

.716 
l..224 

1.005 
.430 
.881 

0.000 

l..215 

.831 

l..599 

MIN 

RRFSO RRF 
- www=:a 

.416 
l..041 0.100 

.644 0.100 
.522 

l..214 
.247 

2.982 

l..040 0.100 
2.479 0.200 
0.000 
3.261 0.200 
2.289 0.100 

.484 

.696 0.100 

.641 0.100 

.883 0.200 

.397 

.646 0.200 

.459 0.300 

.776 0.100 

.3"ZJ 0.100 

.839 0.500 

.553 0.100 

.592 0.100 

.351 

.219 

.537 0.200 

.752 0.500 
l. 269 0.400 
l..002 0.500 

.436 0.100 

.903 0.300 
0.000 O.JOO 

l..214 

.845 0.200 
l..809 

%0 
===== 

43.2 
17.__g__ 

1-fl. <Lr 

l.4.2 
3.3 

12.2 
4.5 

.6 
a.a 

o.o 

12.7 
20.6 
18.9 
11.5 

6.7 
9.5 

.7 
4.9 

6.7 
4.2 

2.2 

.2 
7.4 

.7 
4.7 

3.0 
2.6 
5.1 
3.7 

.3 

1.4 

2.5 
o.o 

.l 

1.7 

l.3.2 

Allotner�compounas�must meet a minimum. RRF of 0. 010. 

FORM VII VOA 

F?..:3a 

MAX 
%0 

==== 

�Po 0 

25.0 
25. 0-

25.0 
25.0 

25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 

-

� · <o/uf'{\ 

e..""'-''°� ""'"'",c; 7. l), 

P/,. (...!(t/11 

3/90 (_ 
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.. 

7A 

. ' ., . 

OOE/Rl-91-32 
Draft A 

·VOLATILE CONTINUING CALIBRATION CHECK� 

( Name: WHC PAL 

C.ab Code: 

-Contract: 
� c.. [11191 

Case No.: SAS No.: SDG No.: 

Cnstrument ID: 70 1 Calibration Date: 4/19/91 

Init. Calib. Date(s): 

Time: 14:Jl 

�ab File ID: >AD19B 

ieated Purge: (Y/N) 

�c Column: ID: 

COMPOUND 

Init. Calib. Times: 

(mm) 

RRFS0 

MIN 
RRF %0 

MAX 

%0 
================ === ===== ====-=- ====

=

= = 
Chloromethane 
Bromomethane 

-
------

Vinyl Chloride 
Chloroethane 

-
------

Methylene Chloride 
Acetone -

-
----

Carbon Disulfide 
l,1-Dichloroethe_n _e 

____ 
_ 

l,l-Dichloroethane 
l,2-Dichloroethene-,.(�t-o�t-a�l�)-
Chloroform - -
1,2-Dichloroethane 
2-Butanone 

-
----

1,1,l-Trichloroethane 
carbon Tetrachloride 

-
-

BromodTchloromethane 
----

1,2-Dichloropropane 
----

cis-1,J-Dichloropropene 
Trichloroethene.,...,.. ___ :::: 
Dibromochloromethane 

----

1,1,2-Trichloroethane 
Benzene 

-
--

trans-l,J-Dichloropropene 
Bromoform�-----,-------

-
-_ 

4-Methyl-2-pentanone 
2-Hexanone ----
Tetrachloroethene 

-,-.,....---1, l, 2, 2 -Tetra ch l �roe thane 
Toluene 

·· 
-

Chlorobenzene 
-------

Ethylbenzene _______ _ 
Styrene 
Xylene_�(�t- o�t- a-1�),_ _____ _ 

== 

Toluene-d8 
Bromofluor-o�b-e _n_z_e_n_e 

____ _ 

l,2-Dichloroethane-d4 
---

.731 
l.263 

.945 

.608 

l.176 
.281 

3.123 
1.046 

2.295 

0.000 

2.894 

l.898 

.597 
.624 

.601 

.807 

.395 
• 616 
.430 
.745 

· .• 365 
.840 

.515 

.588 

.335 

.213 

.523 

.716 
l.224 
l..005 

• 430 
.881 

0.000 

l... 215 
.. 831 

1.599 

• 317 
.937 
• 541 
.481 

1.086 
.241 

2.694 
l.006 
2.364 
0.000 
J.048 
2.210 

.474 

.730 

.693 

.839 

.372 

.629 

.461 

.803 

.358 

.822 

.538 

.595 

.JJ9 

.215 

.574 

.695 
l.220 
l.013 

.442 

.899 
0.000 

1.218 

0.100 
0.100 

0.100 
0.200 

0.200 
0.100 

o. roo 

0.100 
0.200 

0.200 
O.JOO 
0.100 
0.100 
0.500 
0.100 
0.100 

0.200 
0.500 
0.400 
o.soo 

0.100 
0. JOO 
0.300 

.901 0.200 
1.as4 

• 8 

7.6 
14.4 
lJ.7 

J.8 
J.O 
o.o 

5.3 
16.4 
20.6 
17.0 
l.5.J 

4.0 

5.9 
2.2 
7.1 
7.8 
2.0 
2.2 
4.4 

1.3 
1.0 
1. J 
9.7 
J.O 

• 3 
.7 

2.8 
2. l. 

O.Q 

.2 

25.0 
25.0 

25.0 
25.0 

25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

8.4 25.0 
16.0 

All other compounds must meet a minimWll RRF of 0.010. 

FORM VII VOA 3/90 

----------



-

• 7A 

D0E/RL-91-32 
Draft A 

"VOLATILE CONTINUING CALIBRATION CHECK 
-· 

:.ab Name: WHC PAL 

:.ab Code: 

Contract: 

Case No.: SAS No.: 

. -

''--'-' 

SDG No.: 

Cnstrument ID: 70 l Calibration Date: 4/20/91 Time: ll:13 

:.ab File ID: >AD20B 

ieated Purge: (Y/N) N 

Init. Calib. Oate(s):04/13/91 

Init. Calib. Times: l9ll 

;c Column: DB-624 ID: 0.53 (mm) 

COMPOUND 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 

. -
Acetone 
Carbon Disulfide 
l,l-Dichloroethene 
l.,l-Dichloroethane 
1,2-Dichloroethene_(total)_ 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,l-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,J-Dichloropropene 
Trichloroethene 

--

Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene_ 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
l,l.,2,2-Tetrachloroet.hane 
Toluene 

-

Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene �totall 

Toluene-de 
Bromofluor-o-b_e _n_z_e_n_e 

____ _ 

l.,2-Dichloroethane-d4 ---

RRF 

.731 
l.26J 

.945 

.608 

l.176 
.281. 

3 .123 
l.046 
2.295 

0.000 
2.894 

l..898 

.597 

.624 

.601 

.807 

.395 

.616 

.430 

.745 

.365 

.840 

.515 

.588 

.335 
• 213 
.523 
.716 

l..224 

l..005 
.430 
.881 

0.000 

l.215 
.831 

l.599 

MIN 

RRFSO RRF 

.685 
1.181 0.100 

• 817 0.100 
.580 

l.116 
.3J5 

2.635 
.9J8 0.100 

2.224 0.200 
0.000 
2.996 0.200 
2.1J9 0.100 

.5:30 

.680 0.100 
• 638 0.100 
.859 0.200 
.380 
.615 0.200 
.473 0.J00 
.814 0.l.00 
.385 0.100 
.SJ0 0.500 
.538 0.100 
.639 0.100 
.367 
.225 
.541 0.200 
.739 0.500 

l.198 0.400 
l..014 0.500 

.426 0.l.00 

.889 0.J00 
0.000 0.J00 

l..190 
.872 0.200 

l.8-ll 

-to 

6.3 
6.4 

13.5 
4.6 
5.1 

1.9.l 
15.6 
10.J 

J.l 
o.o 

J.5 
12.7 
1.1.2 

8.9 
6.2 
6. s· 

J.7 
.l 

9.9 
9.J 
5.4 
l.. J 
4.5 
8.7 
9.4 

5.7 
J.4 
3.J 
2. l 

.8 
l.0 

.9 
o.o 

2.l 
4.9 

13.J 

All other compounds must meet a minimum RRF of 0.01.0. 

FORM VII VOA 

FJ.;.40 

2151 

MAX 

%0 
= 

25.0 
25.0 

25.0 
25.0 

25.0 
25.0 

25.0 
25.0 
25.0 

2-5. 0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 

J/90 

C-
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PLATE 1 

[l)l 145784 

U.S. DEPARTMENT OF ENERGY 
Richland Operations Office 

Westinghouse Hanford Company 

TOPOGRAPHIC MAP 
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grain size scale 

Clay and silt 
Sand 
Pebble Gravel 
Cobble and boulder gravel 

:thologic Symbols 

h X
X 

XX Paleosol 

+++
+ Ashy 

� � 

�� � Carbonate-rich 
':.d.. ':i Basalt 

Formation major 

bouldery --...... --...._ Facies 

rmation, divided into 
ic intervals labeled 
:, D, AND E 

contact 

unit 

' 

,use" soil W18-18 
ocene unit 

of Ringold Formation 
Jvel unit E 
Jd unit 
Jvel unit A 
iver basalt 

contacts 

Water Table Elevation 
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