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93-RPB-068

Mr. David B. Jansen, P.E. 
Hanford Project Manager 
State of Washington 
Department of Ecology 
P.O. Box 47600 

Department of Energy 
Richland Field Office 

P.O. Box 550 

Richland, Washington 99352 

DEC 3 1 19"-

'fl 

0025516 
Incoming:9300902 

Olympia, Washington 98504-7600 

Dear Mr. Jansen: 

STATE WASTE DISCHARGE PERMIT APPLICATION FOR 400 AREA SECONDARY COOLING WATER 

Section 5, Table 3, of the State of Washington Department of Ecology (Ecology) 
Consent Order DE 91NM-177, requires submittal of a Washington Administrative 
Code 173-216 (State Waste Discharge) permit application for the 400 Area 
Secondary Cooling Water by December 1992. The enclosed document, "State Waste 
Discharge Permit Application for Industrial Discharge to Land, 400 Area 
Secondary Cooling Water," is submitted to fulfill this milestone. 

Should you have any questions regarding this submittal, please contact me or 
Mr. S. D. Stites of my staff on (509) 376-8566. 

EAP:SOS 

Enclosure: 
SWDP Application 

cc w/encl: 
M. Selby, Ecology

cc w/o encl: 
P. T. Day, EPA 
G. W. Jackson, WHC 
R. E. Lerch, WHC 
T. M. Michelena, Ecology
D. C. Nylander, Ecology
R. ·w. 01 dham, WHC
G. T. Tebb, Ecology
T. B. Veneziano, WHC

Sincerely, 

�j). 13� 
ames D. Bauer, Acting Program Manager 
ffice of Environmental Assurance, 
Permits, and Policy 
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STATE WASTE DISCHARGE 
PERMIT APPLICATION 

FOR INDUSTRIAL DISCHARGE TO LAND 

400 AREA SECONDARY COOLING WATER 

Prepared for: 

Department of Energy - Richland Operations 
P.O. Box 1970 

Richland, Washington 99352 
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IASHIMGIU IIATE 
DEPAAfY!NI OF 

STATE WASTE DISCHARGE PERMIT 
APPLICATION FOR INDUSTRIAL 

DISCHARGES TO LAND ECOLOGY 

This application is for a waste discharge permit as required in accordance with provisions of 
Chapter 90.48 RCW and Chapter 173-216 WAC. Additional information may be required. 
Information previously submitted and applicable _to this application should be referenced in the 
appropriate section. 

SECTION A. GENERAL INFORMATION 

1. Company Name: U.S. Department of Energy (ooerated by West\hohouse Hanford Co.) 

P.O. Box 1970 2. Mailing Address: 
Street 

Richland, Washington 99352 
City/State Zip 

3. Facility Address: 400 Area - Hanford Site (see Attacpment Al 
Street 

City/State Zip 

4. Person to contact who is familiar with the information contained in this application: 

G. 8. Griffin FFTF Operations Manager::: ,'.. (509) 376-0604 
Name Title Telephone 

5. Check One: [X] Existing Discharge 
D Proposed Discharge 

. .., · 
. ·. l • 

Anticipated, date of discharge: -----------..;.,----

I certify under penalty of law that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personn_el property gather and 
evaluate the information submitted. Based on my inquiry of the person or.,persotts who manage the system. or 
those persons directly responsible for gathering the information. the information submitted is, to the best of ·· 
my knowledge and belief. tnte, accurate, and complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of a fine and/ or imprisonment for knowing violations. 

Signanue* Date Title 

Seal if applicable PrintedNnme 

i . ~ 

" J ' . · 1 : • 

.. : .,;t. 

* Applications must be signed by either the owner, the principal executive officer or a duly 
authorized representative. 

ECY 040-179 (Rev. 4/92) Page 1 of 12 
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Facility: 400 Area Secondary Coo 1 i ng Water 

SECTION B. PRODUCT OR SERVICE INFORMATION 
1. Briefly describe all manufacturing processes and products, and/or service activities. 

Provide the applicable Standard Industrial Classification (SIC) Code(s) for each activity. 

SIC No(s): NI A 

Description: See Attachment Band Attachment C 

2. Include a production schematic flow diagram of the process . and service activities 
described above on a separate sheet. 

See Attachment B 

3. List raw materials and products: N / A 

Type Quantity 

Page 2 of 12 ECY 040-179 (Rev. 4/92) 
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Facility: 400 Area Secondary Cooling Water 

SECTION C. PLANT OPERATIONAL CHARACTERISTICS 
1. Identify the waste stream for each of the production processes or activities described in 

Section B.1. Assign an identification number. 

Process Waste Strearn Name Batch or Waste 
Continuous Stream 

Process ID# 

Auxiliary Systems 400 Area Secondary Cooling Continuous 23H 

Cooling Water Water 

2. On a separate sheet, describe in detail the treatment and disposal of all wastewaters as 
decribed above. Include a schematic flow diagrarn for all wastewater treatment and 

disposal syStems. See Attachment C 
3. Indicate treatment provided to each waste strearn identified above. 

No Treatment Performed 

Waste Waste 
Stream(s) Treatment Stream(s) Treatment 

ID# ID# 

Air flotation PH correction 

Centrifu2e Ozonation 

Chemical precipitation Reverse osmosis 

Chlorination Screen 

Cvclone Sedimentation 

Filtration Seutic tank 

Flow equalization Solvent seuaration 

Grease or oil separation Bio. treatment. tvoe: 

Grease trau Rainwater diversion or storage 

Grit removal Other chem. treatment. tvue: 

Ion exchange Other ohys. treatment. tvue: 

ECY 040-179 (Rev. 4/92) Page 3 of 12 
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Facility: 400 Area Secondary Cooling Water 

4. Describe any planned wastewater treatment improvements or changes in wastewater 
disposal methods: 
Some floor and equipment drains in the Maintenance and Storage Facility and 

Fuels and Materials Examination Facility are planned to be either plugged 

or a dike will be constructed around them. 

5. If production processes are subject to seasonal variations, provide the following 
information. Write "Yes" for each month each waste stream is produced. 

Waste MONTHS 
Stream 

ID# J F M A M J J A s 0 N 

23H* Yes Yes Yes Yes Yes 

I 

6. Shift Information: 
a Number of shifts per work day: 3 

b. Number of work days per week: 7 

C. Average number of work days per year: 365 

d. Maximum number of work days per year: 365 

e . Number of employees per shift: Shift start times 

1st 350 1st 0730 hrs 
2nd 20 2nd 1530 hrs 
3rd 18 3rd 2330 hrs 

D 

7. List all incidental materials like oil, paint, grease, solvents, soaps, cleaners, that are used 
or stored on-site. (Use additional sheets, if necessary.) 

Material/Quantity Stored __ s_e_e_A_tt_a_c_h_me_n_t_D _____________ _ 

Page 4 of 12 ECY 040-179 (Rev. 4/92) 
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Facility: 4QO Area Secondary Cooling Water 

8. Describe any water recycling or material reclaiming processes: 

The water used in the cooling towers is recycled through the system 2.5 times 

or until the conductivity reading is too high (1200 umhos). The chemical 

containers for the cooling tower treatment are rinsed out and the rinsate 

is added to the cooling tower sump . 

FFTF recycles some lubricants for heating oil . 

9. Does this facility have: 
- Spill Control and Containment Plan (per 40 CFR 112)? 1iJ Yes 
- Emergency Response Plan (per WAC 173-303-350)? [] Yes 
- Runoff, spillage, or leak control plan (per WAC 173-216-110(£))? lxJ Yes 

• No • No • No 

SECTION D. WATER CONSUMPTION AND WATER LOSS 

1. Water source(s): 

D Public System (Specify) _________________ _ 

Ii] Private Well D Surface Water 

a. Water Right Permit Nwnber:_.:..:..Nc...:/ A..:...._ _________________ _ 

b. Legal Description: 

__fil_ l/4S, _j_1i_ l/4S, .JL Section, ..l11:L TWN, ~ R 

2. a. Indicate total water use: Gallons per day (average) 150,000 

Gallons per day (max:irnwn) 277 400 

b. Is water metered? CxI Yes • No 

3. Attach a line drawing showing the water flow through the facility. Indicate source of 
intake water, operations contributing wastewater to the effluent, and treatment units 
labeled to correspond to the more detailed descriptions in Item C. Construct a water 
balance on the line drawing by showing average flows between intakes, operations, 
treatment units, and outfalls. If a water balance cannot be determined (e.g. , for certain 
mining activities), provide a pictorial description of the nature and amount of any 
sources of water and any collection or treatment measures. 

See Attachment E 

ECY 040-179 (Rev. 4/92) Page 5 of 12 
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Facility: 400 Area Secondary Cooling Water 

SECTIONE. WASTEWATERINFORMATION 
1. Provide measurements for the parameters listed below, unless waived by the permitting 

authority. All analytical methods used to meet these requirements shall, unless approved 
otherwise in writing by Ecology, conform to the Guidelines Establishing Test Procedures 
for the Analysis of Pollutants Contained in 40 CFR Part 136. 

Pararneter/CAS No. Concentrations Analytical Detection . . 
Measured Method Limit 

pH J* 8.8 oH uni t s 150 .1 0.010 pH un its 
Conductivity J* 639 umhos/cm 120.1 1.0 umhos/cm 
Total Dissolved Solids 536 uo/1 160.l 5.0 ug/1 
Total Suspended Solids 16 .0 uq/1 160.2 5.0 ug/1 
BOD (5 day) 4.0 mq/1 307 2.0 mg(l 

COD 30.0 uq/1 410 . 1 5.0 ug/1 

Arnmonia-N 0 .10 mg/1 350.1 0 .10 mg/1 

TKN-N 1. 06 mg/1 calculated est. 0. 10 mg/1 

Nitrate-N 0. 96 mg-N/ 1 353.1 0.10 mg-N/1 

Ortho-phosphate-P 2.5 mg / 1 300 . 0 0. 25 mg/1 

T otal-phosphate-P 0.86 mg/1 365 .2 0.40 mg / 1 

Total Oil & Grease 5.5 mg/1 9070 5 .0 mg/1 

Calcium/77 40-70-2 63 ,000 ug/1 200.7 5000 ug/1 

Magnesiurn/7 439-95-4 18,800 ug/1 200.7 5000 ug/1 

Sodiurn/7 440-23-5 72,700 ug/1 200.7 5000 ug/1 

Potassiurn/7 440-09-7 16,600 ug/1 200.7 5000 ug/1 

Chloride 26. 6 mg/1 300 . 0 5.0 mg/1 

Sulfate 77 .1 mg/1 300.0 2. 5 mg/1 

Fluoride 0.61 mg/1 300 .0 a.so mg/1 

Cadrniurn/7 440-43-9 7.0 ug/1 200.7 7.0 ug/1 

Chromiurn/7 440-49-3 10.0 ug/1 200 . 7 10.0 ug/1 

Lead/7439-92-1 5. 4 ug/1 239.1. 3.0 ug/1 

Mercucy(T439-97-6 0.20 ug/1 245 .1 0.20 ug/1 

Selenium/7782-49-2 50.0 ug/1 270.1 50 .0 ug/ 1 

Silver(T440-22-4 10.0 ug/1 200.7 10.0 ug/1 

Copper(T 440-50-8 25 .0 ug/1 200.7 I 25 .0 ug/ 1 

Iron/7 439-89-6 178 ug/ 1 200.7 100 .0 ug /1 

Manganese 31.4 ug/1 200 . 7 15.0 ug/ 1 

Zinc(T 440-66-6 550 ug/1 200. 7 20. 0 ug/1 

B ariurn/7 440-3 9-3 200 ug / 1 I 200 .7 200 ug /1 

Total Coliform I 8 t otal /100 ml I SM 92218 I 2.0 t ota l/100 ml 

*Thi s data has been validated . The ( JI validati on fl ag means samp l e i s es t i ~ated 
Page 6 of 12 pos itive . See Attachment J and Attachmen t C ECY 040- 179 (Rev. -1192) 
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Facility~ ~00 Area Secondary Cooling Water 

2. Wastewater characteristics for toxic pollutants. 

The intent of this question is to determine which chemicals are or might be present in 
the process water or wastewater. For each chemical listed below: 

a. Use the letter A in the ABST column if the chemical is not likely to be present 
because it is not used in the production process or used on site. 

b. Use the letter S in the ABST colllIIlil if the chemical may be present because it is used 
on site, but the chemical is not used in the production process. 

c. Use the letter Pin the PRST column if the chemical is likely to be present because it 
is used in the production process, but the effluent has not been tested. 

d. Use the letter Kin the PRST column if the effluent has been tested and found to be 
present. 

Attach the analytical results. 

Analytical Results 
Wastewater Characterization for Toxic Pollutants 

ABST/PRST CONSTITUENT/CAS No. ABST / PRST CONSTITUENT/CAS No. 

_A_ -- Acrylamide/79-06-1 _A _ -- 1,2 Dichloropropane/78-87-5 

_A_ -- Acrylonitrile/1 07-13-1 _A _ -- 1,3 Dichloropropene/542-75-6 

A Aldrin/309-00-2 A Dichlorvos/62-73-7 -- -- -- --
A Aniline/62-53-3 A Dieldrin/60-57-1 -- -- -- --

_A_ -- Aramite/140-57-8 _A_ -- 3,3' Dimethoxybenzidine/119-90-4 

A Arsenic/7 440-38-2 A 3,3 Dimethylbenzidine/119-93-7 -- -- -- --
A Azobenzene/103-33-3 A 1,2 Dimethylhydrazine/540-73-8 -- -- -- --
s 

Benzene/71-43-2 
A 

2,4 Dinitrotoluene/121-14-2 -- -- -- --
_A_ Benzidine/92-87-5 A 2,6 Dinitrotoluene/606-20-2 -- -- --

A Benzo( a)pyrene/50-32-8 A 1,4 Dioxane/123-91-1 -- -- -- --
A Benzotrichloride/98-07-7 A 1,2 Diphenylhydrazine/122-66-7 -- -- -- --
A Benzyl chloride/100-44-7 A Endrin/72-20-8 -- -- -- --
A Bis(chloroethyl)ether/111-44-4 A Epichlorohydrin/106-89-8 -- -- -- --
A Bis(chloromethyl)ether/542-88-1 A Ethyl acrylate/140-88-5 -- -- -- --
A A 

Bis(2-ethylhexyl) phthalate/ Ethylene dibromide/106-93-4 -- -- 117-81-7 -- --
K Bromodichloromethane/75-27-4 

A 
Ethylene thioureae/96-45-7 -- -- -- --

A Bromoform/75-25-2 A Folpet/133-07-3 -- -- -- --
A Carbazole/86-7 4-8 

A Furmecyclox/60568-05-0 -- -- -- --

ECY 040-179 (Rev. 4/92) Page 7 of 12 
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ASST / PAST CONSTITUENT/CAS No. 

A Carbon tetrachloride/56-23-5 

A Chlordane/57-7 4-9 

A Chlorodibromomethane/124-48-1 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

Chloroform/67-66-3 

Chlorthalonil/1897-45-6 

2,4-0/94-75-7 

DDT/50-29-3 

Diallate/2303-16-4 

1,2 Dibromoethane/106-93-4 

1.4 Dichlorobenzene/106-46-7 

3,3' Dichlorobenzidine/91-94-1 

1, 1 Dichloroethane/75-34-3 

1,2 Dichloroethane/107-06-2 

Nitrofurazone/59-87 -0 

N-nitrosodiethanolamine/ 
1116-54-7 

N-nitrosodiethytamine/55-18-5 

N-nitrosodimethylamine/62-75-9 

N-nitrosodiphenylamine/86-30-6 

N-nitroscxli-n-propylamine/ 
621-64-7 

N-nitrosopyrrolidine/930-55-2 

N-nitroso-di-n-butylamine/ 
924-16-3 

N-nitroso-n-methytethylamine/ 
10595-95-6 

PAH/NA 

PBBs/NA 

S PCBs/1336-36-3 

Page a at 12 
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ASST/ PAST 
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A 

A 

A 

A 
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A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

400 Area Secondary Cooling Water 

CONSTITUENT/CAS No. 

Heptachlor/76-44-8 

Heptachlor epoxide/1024-57-3 

Hexachlorobenzene/118-74-1 

Hexachlorocyclohexane {alpha)/ 
319-84-6 

Hexachlorocyclohexane (tech.)/ 
608-73-1 

Hexachlorodibenzo-p-dioxin, m'rx/ 
19408-74-3 

Hydrazine/hydrazine sulfate/ 
302-01-2 

Undane/58-89-9 

2 Methylaniline/100-61-8 

2 Methytaniline hydrochloride/ 
636-21-5 

4,4' Methylene bis(N,N­
dimethyt)aniline/101-61-1 

Methylene chloride 
(dichloromethane)/75-09-2 

Mirex/2385-85-5 

O-phenytenediamine/106-50-3 

Propylene oxide/75-56-9 

2,3, 7, 8-T etrachlorodibenzo-p-dioxin/ 
1746-01-6 

T etrachloroethytene/127 -18-4 

2, 4 Toltienediamine/95-80-7 

o-Toluidine/95-53-4 

Toxaphene/8001-35-2 

Trichloroethylene/79-01-6 

2, 4, 6-Trichlorophenot/88-06-2 

Trimethyl phosphate/512-56-1 

Vinyl chloride/75-01-4 

ECY 040-179 (Rev. 4/92) 
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Facility: 400 Area Secondary Coo 1 i ng Wa t er 

SECTIONF. S'TORMWATER 
1. Do you have a stonmvater NPDES permit? 

2. Have you applied for a stonmvater NPDES permit? 

3. Are you covered or have you applied for coverage 
under a general or group stormwater permit? 

4. Describe the size of the stormwater collection area. 

• Yes 

• Yes 

[IJ Yes 

a. UnpavedArea 5 ,840.000 sq. ft . 

b. PavedArea 975 000 sq.ft. 

c. OtherCollectionAreas(Roofs) 753,000 sq.ft. 

5. Descn"be the stormwater managf',ffient systems. 

Ix] No 

IXl No 

• No 

Stormwater is disposed to the ground via roof drain downcomers and dry we l l. 

There is no sheet flow which comes out of the 400 Area . 

6. Attach a map showing stormwater drainage/collection areas, disposal areas and discharge 
points. 

See At t ac hment F 
ECY 040-179 (Rev. 4/92) ?aga 9 of 12 
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Facility:400 Area Secondary Cooling Water 

SECTION G. OTHER INFORMATION 
1. Describe liquid wastes or sludges being generated that are not disposed of in the waste 

strearn(s). 

Waste lubricant oil 
Low level radioactive waste 

2. Describe storage areas for raw materials, products, and wastes. 

The radioactive Jiquict waste is discharged to beJow gro11od 5 000 gaJJao 
tanks. When the tanks are full, the liquid waste is transferred via 
railcar to the 204 AR Facilitv in the 200 West Area. 

3. Have you designated your wastes according to the procedures 
of Dangerous Waste Regulations, Chapter 173-303 WAC? 

00 Yes • No 

4. Waste hauled off-site by: D Wastehauler; [J Self; D Other (identify) ____ _ 

Name Name 

Address Address 

City/State City/State 

Telephone Telephone 

5. Have you ftled a SARA. Title 313 disclosure? ~ Yes 0 No 

Page 10 of 12 ECY 040-179 (Rev. 4/92) 
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Facility: 400 .Area Secondary Cooling Water 

SECTION H. SITE ASSESSMENT 
1. Give the legal description of the land treatment site(s). Give the acreage of each land 

treatment site(s). Attach a copy of the contract(s) authorizing use of land for treatment. 

SE 1/4, NW 1/4, Sec. 18. TllN, R28F (46-26'-23 9'' Lat., 119 21' 23 1" Long) 

0.23 acres c10,ooo sg, feet), 

2. List all environmental control permits or approvals needed for this project; for example, 
septic tank: permits, sludge application permits, or air emissions permits. 

Hanford Site Radioactive Air Emissions Permit FF-01 

3. Attach a topographic map with contour intervals used by USGS. Show the following 
on this map: See Attachment G 
a. Location and name of internal and adjacent streets 

b. Surface water drainage systems 

c. Water supply and other wells within 500 feet of the site 

d. Surface water diversions within 500 feet of the site 

e. Chemical and product handling and storage facilities 

f. Infiltration sources, such as drainfields, lagoons, dry wells, and abandoned wells 
within 500 feet of the site 

g. Wastewater and cooling water discharge points with ID numbers (See Section C.l) 

h. Other activities and land uses with 1/4 mile of the site 

4. Identify all wells within 500 feet of the site. Attach well logs when available and any 
available water quality data. 

500 feet from percolation ponds - 699-2-7. Within 400 Area 

499-S0-8, 499-S0-7, 499-Sl-BL, 499-Sl-SJ 

See Attachment H 

5. Describe soils on the site using information from local soil survey reports. 
( Submit on separate sheet.) 

See Attachment I 

ECY 040-179 (Rev. 4/92) Page 11 of 12 
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Facility: 400 Area Secondary Cooling Water 

6. Describe the regional geology and hydrogeology within one mile of the site. 
(Submit on separate sheet.) See Attachment I 

7. List the names and addresses of contractors or consultants who provided information 
and cite sources of information by title and author. 

See Attachment K 

Page 12 of 12 ECY 040-179 (Rev. 4192) 
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400 Area Secondary Cooling Wate r 
Attachment A 

Hanford Reservation Site Map 
Section A - Item 3 
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400 Area Secondary Cooling Water 
Attachment A 
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400 Area Secondary Cooling Water 
Attachment B 

ATTACHMENT B 

400 AREA FACILITIES 
Section B - Item 1 
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400 Area Secondary Cooling Water 
Attachment B 

The 400 Area Secondary Cooling Water waste stream is located in the 400 Area. 
The 400 Area contains the Fast Flux Test Facility (FFTF) and a number of 
buildings which support the FFTF operat i on (Figure 1). The FFTF is a sodium­
cooled test reactor used for nuclear research (HEDL-400, 1980). There is no 
designated SIC Code for nuclear research. There are four facilities in the 400 
Area which contribute to the 400 Area Secondary Cooling Water (400 Area Process 
Sewer). The four contributors are described below: 

1. FAST FLUX TEST FACILITY (FFTF) 

The FFTF is a sodium-cooled test reactor used for nuclear research. The 
reactor's high neutron flux level and neutron energies allow accelerated 
testing of fuels and materials. The reactor operated from 1980 to April 
1, 1990, when it was ordered into standby status by the Department of 
Energy. The reactor may be started in 1996 for the manufacture of Pu-238. 
Materials used in the reactor would not significantly change for this 
production. 

The process which contributes to the 400 Area Secondary Cooling Water is 
the auxiliary system cooling towers. The cooling towers reduce the heat 
generated in the equipment supporting the FFTF auxiliary systems, such as 
the heating, ventilation, and air conditioning (HVAC). There is no 
contact between the piping of the cooling towers and that of any 
radioactive liquid discharge, wastes or nuclear materials in the reactor. 
Adjacent to the cooling tower pad is a building which contains the water 
treatment equipment, water quality monitoring instrumentation, and the 
process control for blowdown valves associated with the cooling towers. 
This system is adjacent to the facility's reactor containment and service 
buildings within the 400 Area Protected Area. 

2. FUELS AND MATERIALS EXAMINATION FACILITY (FMEF) 

The FMEF was designed and constructed as a secure, multistoried structure 
with the capability to handle low and high exposure radioactive materials. 
Due to program and funding changes, most of the specialized equipment has 
never been installed and radioactive material has never been introduced to 
the facility. The facility is used for administrative personnel offices 
at this time. 

The processes which contribute to the 400 Area Secondary Cooling Water are 
the auxiliary systems cooling towers, floor drains, and equipment drains 
from the FMEF. The FMEF cooling towers are used to cool the auxiliary 
systems of the FMEF in the same manner as the FFTF cooling towers. The 
cooling system at the FMEF is also a non-contact cooling water system. 
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400 Area Secondary Cooling Wate r 
Attachment B 

3. MAINTENANCE AND STORAGE FACILITY (MASF) 

The MASF facility, located in the 400 Area Protected Area, consists of a 
main building and a two story service wing . The purpose of this facility 
is to provide maintenance, repair, and storage facilities for radioactive 
or specialized maintenance equipment used in support of the FFTF. The 
MASF currently functions for its intended purposes. 

The contributors to the 400 Area Secondary Cooling Water are floor and 
equipment drains. 

4. 481-A WATER PUMPHOUSE 

The 481-A Water Pumphouse was constructed to provide space for a diesel 
fire pump and two sanitary water pumps . An equipment drain associated 
with sanitary water pump packing leakage contributes to the 400 Area 
Secondary Cooling Water . 
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Attachment B 
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ATTACHMENT C 

400 Area Secondary Cooling Water 
Attachment C 

400 Area Secondary Cooling Water 
Effluent Stream Description 

Section C - Item 2 
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ATTACHMENT C 

400 Area Secondary Cooling Water 
Attachment C 

The 400 Area Secondary Cooling Water has 74 potential points of entry, which are listed in the 400 
Area Secondary Cooling Water Sampling and Analysis Plan (SAP) (WHC, 1992a). Of the 74, there 
are nine routine contributors , which contribute greater than 99% of the wastewater. The 400 Area 
Secondary Cooling Water is composed of 85% cooling water from FFTF and FMEF cooling towers , 
and 15% from the FMEF, MASF, and 481-A Pumphouse equipment and floor drains, and auxiliary 
cooling systems. There are 65 infrequent contributors to the effluent stream: 59 in FMEF, 3 in 
MASF, and 3 in 481-A Pumphouse. These infrequent contributors consist of electric water coolers 
(drinking fountains) , sinks, floor drains and equipment drains. 

The 400 Area Secondary Cooling Water system (400 Area Process Sewer) consists of a 12 inch main 
pipe, located approximately in the center of the 400 Area. Five-6 inch pipes discharge process water 
from the four facilities into the main pipe; two pipes from the FMEF and one pipe from the other three 
facilities. The main pipe discharges to the 400 Area Percolation ponds, which are located approximately 
2000 ft north-northeast of the 400 Area's northern fence line (Fig . 1). A sample weir, located just north 
of the northern fence line, monitors the 400 Area Secondary Cooling water for pH and conductivity. 
A composite sample is also collected monthly at the sample weir. 

As noted above, the cooling tower operations account for 85% of the 400 Area Cooling Water effluent. 
The cooling tower operations at FFTF (Fig. 2) and FMEF are essentially the same, but differ in their 
demand. The FMEF cooling towers are drained from October to March. The FFTF and FMEF cooling 
towers are non-contact cooling water systems. The cooling towers at both facilities are galvanized steel 
closed loop evaporation cooling towers . The cooling systems circulate a 40% ethylene glycol solution 
from the buildings through cooling coils in the cooling towers. Water is sprayed over the coils as air 
is blown up through the cooling towers by fans . The evaporation of the spray water provides the 
cooling effect which is transferred through the cooling coils to the recirculated ethylene glycol solution. 
The eight cooling towers at FFTF and the three cooling towers at FMEF each have a sump capacity of 
2,000 gallons. The water going through the cooling towers is chemically treated to control : 1) 
biological growth within the tower, and 2) to protect the tower from the effects of scale formation. 

Biological growth within the towers is controlled by adding a biocide (Dearborn 702)1 and a 
microbiocide (sodium hypochlorite) to the cooling tower water. The control is accomplished by adding 
the biocide (Dearborn 702) to the sump water at a 25 ppm concentration on a regular basis. The biocide 
is added to the FFTF cooling water continuously through a metering pump into the makeup water. At 
FMEF, the biocide is added daily through a metered pump into a recirculated stream of water from each 
cooling tower sump . The microbiocide (sodium hypochlorite) is added weekly to the system at FMEF 
in the same manner as described above. At FFTF, the microbiocide is added manually to "shock" the 
tower only when maintenance requires personnel to physically enter the cooling towers. This is 
normally done during the spring and summer months . The concentration of the microbiocide in the 
FFTF cooling towers during shock treatment is 5 ppm and 0.6-0.8 ppm during operations using only 
the biocide (Dearborn 702) . 
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Scale formation protection is required due to the increasing concentration of naturally occurring salts 
(typically calcium carbonate) resulting from the evaporation process of the cooling towers. The 
electrical conductivity of the water in the sumps is monitored at FFTF and FMEF to protect the system. 
When the conductivity approaches 1200 micromhos, automatic valves open to discharge the water. 
Discharging the sump water allows fresh water to enter the system. Discharge is continued until enough 
fresh water has been added to the system to bring the conductivity down to approximately 900 
micrmhos. 

A scale inhibitor (Dearborn 878) is added to the towers to a concentration of between 50 ppm and 75 
ppm in order to prevent the formation of scale. Scale concentration control at FFTF is accomplished 
by metering the chemical into the makeup water at a rate of approximately 40 ppm. Evaporation in 
the towers helps bring the concentration to the desired range mentioned above. At FMEF, control is 
accomplished by metering the chemical directly into the tower when the conductivity control system 
opens the valve which blows down the sump water. A chemical analysis is performed in the field by 
the operator to ensure a proper balance is maintained between addition to and discharges from the 
cooling towers. 

The chemical testing for scale inhibitor concentration involves the use of the following Dearborn 
Products: 

Dearborn Code 595 
Dearborn Code 904 
Dearborn Code 550 
Dearborn Code 562 
Dearborn Code 899 

Hydrochloric Acid Solution 
Thorium nitrate Solution 
Sodium Thiosulfate/Borate Solution 
Xylenol Orange Indicator 
Beryllium Sulfate Solution 

The resultant solution from the test (approximately 50 ml per test) is not designated a dangerous waste 
since the beryllium concentration (0.00095%) is <0.01 %, the reportable concentration level. Trace 
quantities of these products enter the 400 Area Secondary Cooling Water from washing gloves, 
glassware, equipment and hands after each test via sinks in the cooling tower water treatment building . 

The FMEF facility has 63 potential points of entry, 59 of which are inactive or infrequently used. The 
four routine contributors from the FMEF are two from the FMEF cooling towers, one from the Entry 
Wing computer room air conditioning unit, and one from the pressure relief valve drain of the process 
water supply system in the Mechanical Equipment Room (Fig. 3). At this time, the majority of the 
infrequent points of entry are to be plugged, or rubber dikes are being installed around the floor and 
equipment drains. The points of entry would not come in contact with any radioactive material if it was 
introduced to the facility. Thirty-two of the 59 infrequent points of entry at the FMEF discharge to the 
Liquid Retention System. The Liquid Retention System is composed of two 6,000 gallon tanks. The 
effluent is held in the tanks, where samples can be taken to determine if there is a potential for 
contaminants to have been introduced to the water. At present, the FMEF Liquid Retention System 
releases effluent to the 400 Area Secondary Cooling Water randomly once or twice a year when a tank 
is full. 
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The MASF (Fig. 4) has one routine contributor to the 400 Area Secondary Cooling Water, which is 
cooling water from the Process Equipment Room air compressor. The three infrequent contributors 
are floor drains. The floor drain located between the Decon l Area and the Craft Decontamination and 
Maintenance Facility (CDMF) (Fig. 4) will either be plugged or a dike will be constructed around it 
because it does not have a designated use. 

The 481-A Pumphouse (Fig. 5) has one routine contributor and three infrequent contributors. The 
routine contributor is a drain associated with the leaky fire water pump. The other floor drains have 
moats constructed around them. A moat around the diesel fuel tank has been proposed and is to be 
constructed in the near future. 

Potentially hazardous or dangerous materials are stored away from points of entry. The majority of the 
points of entry, as mentioned above, are infrequently used and account for < 1 % of the 400 Area 
Se.:onclary Cooling Water waste stream. 

The 400 Area Secondary Cooling Water is not treated prior to discharge to the percolation ponds. The 
BAT/ A KART report (WHC, 1992b) confirms that the effluent is not a dangerous waste. The 
BAT/ A KART report (WHC, 1992b) also recommends that the effluent stream remain discharging to 
the 400 Area percolation ponds in its current status . 

1. Dearborn is the company that currently has the contract for supplying the 
chemicals for water treatment and testing at FFTF. This contract periodically 
comes up for rebid. There is the possibility, if a new contract is awarded, that 
wherever Dearborn is mentioned in this application an equivalent chemical brand 
could be used. 
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ATTACHMENT D 

MATERIALS STORED ON SITE 

MATERIAL I QUANTITY* I 
Mineral Oil 28963 G 

Nitrogen 20372 C 

Polychlorinated Biphenyls 100259 L 

Ammonium Hydroxide 21 L 

Dearborn 727 15 L 

Dearborn 878 108 G 

Dearborn 702 703 G 

Diesel Fuel 5509 G 

Ethylene Glycol 13329 G 

Firemate 8808 0 

Hydraulic Oil 15 G 

Lubricating Oil 1705 G 

Silica Gel 1356 L 

Zeo lite 0 

Acetylene 3640 C 

Stargon 1560 C 

Trichlorofluoromethane 450 G 

Acetone 6 G 

Air 1398 C 

Argon 11712 C 

Carbon Dioxide 6 C 

Chevron Thinner 325 520 G 

Helium 21682 C 

Isopropyl Alcohol 2 G 
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MATERIALS STORED ON SITE (CONT.) 

Kerosene 

Machine Oil 

Methane 

Motor Oi 1 

Oxygen 

Propane 

Lead 

1,1,1-Trichloroethane 

Unleaded Gasoline 

Phenoline 305 Finish 

Chlorodifluoromethane 

Gas Mix, Hear 75/25 

Hydrogen 

Ammonia 

Di ethylene Glycol Mono ethyl ether 

Silicon 

Sodium 

Freon 12 

Freon 22 

Ammonium Nitrate 

Sodium Hypochlorite 

Grease 

Sulfuric Acid, 

* G gallons 
L = 1 iters 
C = cubic feet 

100% 

900 G 

644 G 

0 

0 

4263 C 

so L 

7623 L 

6 G 

60 G 

798 G 

16000 C 

1520 C 

1164 C 

55 G 

18 G 

110 L 

150 L 

10 L 

100 L 

5210 L 

28 G 

210 G 

384 G 
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There are two sets of maps in this attachment. The first set of maps, numbered 
H-13-000401 and H-13-000402, is a topographic map of the 400 Area. The features 
shown on this map are the street names, water supply locations, drywells and the 
stormwater discharge downcomers. The second map is the Wooded Island, WA 7.5 
minute quadrangle map. This map shows the locations of the 400 Area percolation 
ponds and the monitoring well associated with the ponds. 









00 

4000 5000 6000 7000 HET 

I KILOMETER ==============3 
10 FEET 

• DATUM OF 1929 

"4AP ACCURACY STANDARDS 

·y 
· \ 

17'30' 

I MILE 

ORADO 80225 , OR RESTON. VIRGINIA 22092 
SYMBOLS IS AVAILABLE ON REQUEST 

QUADRANGLE LOCATION 

·-· 

.:.-.-· C 
..- a 
· 111 

.. :" C 

\ ~ \ .. ' \ 

1f ') 
+ 
I 
\ 

\ 
\'"'1 

~f 
~I~ 
~\z 
oig 

I 

I 

I 
I 
I 
+ 
I 

' I 
I 

I 
I 

I 
I 

I 

I 

/MIi• 
346 

JH 
• INT l"-10"--0lDlOO I C AL 1 u,w Y l'IIITON , '-' l ftO I N I A - , ••• 

Primary highway . 
hard surface 

126000m[ 

ROAD CLASSIFICATION 

Light-duly road, hard or 
improved surface 

\ 
\ 
... 

Secondary highway, 
hard surface Unimproved road u=--~~~= 

( -) Interstate Route [ J U S Roule () State Roule 

WOODED ISLAND, WASH. 
46119-D3-TF-024 

1978 

DMA 2176 IV NE- SERIES V891 

"41 

11 40 

l 11 N 

T 10 N 

' :-t · 



NG H - I J - UUU'fU I 

RS 

7~ 1000 rE£T 

4 

9 0 

GENERAL NOTES 

I . ntll W,-, II "'5CD <l'I AlJIIN.. l'ttOTOCIVJ'ti'I' f'l.OWt4 1/20/l!e. THC TOf'()CfW'tC WI' W.S l'R(P.All(J) 
In' CCOIO.IHC. NfO CCR1TE) to Mal' W.OOPW. IUP ICCUW:t STNllWIDS. 
DfTD.lt. CCf'IO 0, l)t( CUlHOI IW'S THU SUOW nti: a:Jl'TTlCAlt AAS. lOCAfCD N THC WCS1lNCH0US( 
OGNllJttjQ fll'I AS IJAA»IIHQ MlMlOIS H-4-no.. sail1 I .lHl l. 
n« NAWCS ~ ~ f'IAI\J;l(S AHO THC TTnJ: a.DO( 0, TH[ H- IJ-0000401 /,HJ l+-1 l-00040l ~ 
11()1( Nl0(l) IY IICSTtDIOUSl ~ ~ -

1. WASlttGJIW COOfflll~™ TH( Ofll0.11.. STAT(~ ~TT MTI:W Al ll01NCD IY THC RC'w1SCD 
COO( fl W-Sl·IHCTON TII: ~ Im: LID WJ}i lk TliC WA$1-1.H;Tllfj ~TC ~ SOUTli 
Zl»ll. na c.Ri> lHlW: S1T1 ~ usa 11 (C>.STHC3) ""' Y (HC»mlHCS) COOfON,UU, 

HDIIIZOHJM.. IWIMI ~ U,\GJff l'IIIO..CCTlON 

~ Qt.l\M: W.OOtW. CCilO(TIC Llfv£f 
OAI\JW AS PAO,UD flf kAISDI 
OGhC.Da - IWEOHD. 

CXXlfl()H.TQ ,.,., $1'°"" ... lot£TIRS. 
OONTOUa ML 11101111 AS 1 /1 W£TUts.. 

1 ~d w cz111); A ™ C1110 1YnDo1 llffll rrs NlW.. l"OIHT MOlfflV,Sf o, n. 400 WA " co.os 
200-W .!IS KU. Al ~ SIT( 'Mllll< SUOi Al Ml.LI AHO -.-W. CAOUICS. 

~lU NfE. SHOWN AS rca. If IS IIOtAIID fMOW NO«IH AHO IS 0.. A 51.»ffi.Y lllfTDIOfJ 
~T'tw.U,1,111()(1, 

SUPERSEDES DRAVING H-4-72048 

-
J 

REV 1 PER ECN 145785 

- U.S. D£PAJIT\ICMT Cf CHUGY 

1-'g=-;;....-~~ ..... ~:...;~~•"'.:_ __ _!~~~~~o,.!..:'~-~~~:~0n1ca~~-----I 

-- •oo AREA 
TOPOGRAPHIC MAP 

A 



• 

ATTACHMENT H 

400 Area Secondary Cooling Water 
Attachment H 

Well Logs 
Section H - Item 4 



ATTACHMENT H 

Well logs for the following well are attached: 

499-Sl-8J 

400 Area Secondary Cooling Water 
Attachment H 



...... - · --/ _. 
UIG 9 umu. uo. ;..p c-,1 •) 1 

,. n'ta" , •. ,,, 1>,,h -'-"" , . -\lt::l.l. l.OG •ft; •/'I . 
~I, Iv !:, ~)" OEl'Tll1 · ·ro ' llA P. r / l II UfS t 

• , , I (OTAI. 
nt~rTll OUlLl. \lltr/DltY LlTIIOLOGlC Ol~SCRIP1'JOII tAS IIIG tlETIIOD SAtll'I.£ .x Each Grain Size, Color, Roundness, Callcho , i.fllf.'fll • 

ha-u,c ,L ~ <),•.I ,,412 ,.__ ,, 
+- I 

' 
! ! 

I 

. ' 

: 

. 

. -- ·---- ·-- ------·--·- ·· •-- ·· - - .. ·----· -- ···---·-

-
0 .,..SUlltll'l"rA L l1ROJ fCT1 

HO, I 

cou·riuc;rJTA S 17/cJ 

e t c . 
1'iti£ ORlti.111c COIUmllTS 

. 
! 

! -

. 

• 
,?/ . l1~G r..f 

; 

. . 
. . 

I 

.. 

-~ 

.,. 
8 
), ., 
Iii 
pi 
(/l 
r., 
/"\ 
C, 

;i.. n 
- 0 ,.... C, 
t, -
(\ -· 
J ~ 

3~ 
~ < 
:J < 
- II, 

- rJ .I. . , 

I 

·I 

j 



I ...,# •., - ~•- ... 

' . . '1-f' . :., .1 

nYr~::A•.h ~- :1/:--: 11 IG \IEI.I , tlO, '-,II l/ • Sll lltllTl'AL l1ROJ l·:CT 1 .I • .,L,,,_ 
tlO, llf.1.1, l.OG 

/(} 
,, 

r.011-r1uti,I~ 1" /? ID 
. lf ;r 

1 1/, -, ,......, 
OIWTll1 - TO l)A E: /?.12~ ,'-)'/ ./• r.t.v(Ac) 

l'OTAI, 
, I 

01111.1. \ll~r/OIIY LlTIIOLOGlC OESCRlrTf 011 TttiE llRII.LltlG CotUlf.llTS ~AS IIIG DEPTII tll:.7'1100 SAUl1I.E X [och Groin Slzc, Color, llo11nil11cso, Cellcho, etc. 
I.Ellf.Tll 

-~' 
j_., II ft,/ 61 .. ·, lo Ct'>t-1.,r,.rc. 14,-. r4n/ ·l v·// 

f I I .l ~J-t1f'I<. 
. 

~1' 
. 

/I " fhr;tl', AS //) 
1 

/~• I /_c; I 
,. ,, 

)Y.' (. ,I In l-uu~r, ~",i! )" j .J- :S .;>;,,-tG :;1'/IJ-
. 

. 

• I 

. •, 

. . 
: 

,C?J, 
. 

/1111~ •,1' 

. 
.. 

. 

- - - . .. • 
~ . '-- . 



-
nv l{ ~A-1 .. /1::-c. IIIG IIEI .I , 110, , L...,,.,, 

UEI.I. l.OG 
UATl:{;.J. / ;', '/-?<, t~•,'JC.-40 

, i 
OEl'Tll r j_){J ll /d 

I I I TOTAi. ORJI.L \/ET/ORY LITIIOLOGIC DESCRIPTJOU CASIIIG OEPTII tll:.1'1100 SAtll' I.E X Eoch Graln She, Color , llounJnesa, -1 .fUf.TII 

' .,.,, iJ El I./ c'-'m /PJ ZA:1 5A1rl 
_.., ,I., 

I« ' ·-- , 

t-..., , . ...., -- ,, 
711»1(, ., , ') ' ") 

).- ,0 C f'" /2 / :5 4w:( 
, . .,..., ,,,,, I ' ., 

IA--i ,,.., , ) ..._)L/ I .... t: .·H .. 
t T· I I 

-:: ✓.,· , ,.-, ~,, " 
.. 

:S °"'d1~ >'u -:f 6'c?j' Jr_ ,) . /215,, 
) 

11 

• 
.. 

' 

; 

.. . . · ····- . .. ---·-·----·- - - --·· ... - ··-·-· -------

• -•••n I G • n M 

.,. . .,R,, 
~ 

uo. 
•) I ' 

Callcho, etc. 
TlliE 

• 

<S/2p, 

. 

1nuu.-.,.·, a -

lcoun AC:r uAS I? I/) 
• 

llR I Li.um COUUEIITS 

. 

• 

tin1•; . 

. 

. 
"" 8 
)> ., 
r. 
Ill 

Vl 
r. 
() 

0 

n. 
~ ., 

'< 
;, () 
· u 
; ~ --. -.. -
~ (J~ 
J 
) 
, . =E 

r., 

. I 
- () . ., . 

• 

I -
l ' VII I 11 l'r 11 I II 



7 V~0M9-000Q 

' -·,1t l/ SIIIIIHTrAI. l1ROJrCT1 /' --, :.i.. . 11 IG YEI.I, 110. • ny (._.,JlL),,LC< ·~ 110, 
. 

.,..., q· I 

C:0IITllAC:r,3:-43 17/u · 111::1.1. LOG .> • ~ 

TO t ..., . ' r>ATE•·1.,/" /5v i~, ,e;<'" llEPTII: ._)t__ {_. 
' , .. ' (J 

· TOTAi. ·' Ytr /llllY 
I 

LlTIIOI.OGlC llESCRIPTIOU llR 11.L JIIG CotU IEIITS DRJU. Tll1E CAS IIIC OEPTII tlETIIOD · SAtll'I.I~ X Eoch Groin She, Color, Hounclncss, Callcha, etc. I .Fllf.TII 

r✓o ··· D -D1.~ 1./ 
/ ( .. ) :Un:d- :Und r bMf,. d . lo rl h:!Jt:. CH· L (('O , El-n 91,• /l-1 • i~ 

' ..I I ' 

c.;~t' (/5-/ 
,, ,, . 

<°A~(.'. 

··c,,, 5--0" 
,, .. . .., s-An--:i<" .... 

:S·-s·' .?-5-· ,, ,, 
S:Am" .... 

C:,-·) I ~ .·)' 
,. 

I, 5-A,.~•d I 

.,._ 

.. RJ,, '-<" 

. 
: 

: 

. . 

- - ~ - . - - - --- . .... 
. .. -



~ -.,.' ,,.,.., et:- . :J../ - Sllnttl'ITAI. l1ROJl·'.CT1 11 IG · llEq. 1101 • - . llV •l~ i••'• fi.t.·, t4-~.,,~ 9 ... ~ I') , .. 
t • 110 • -.. Li., ' ....., ) " 

COll'l'H AC:r ~ ~. °'5 Ill_c. · 
111~1.1. LOG ""·fo.J, 7 /..,,.&.c~i ,,----, 

01Wfll1 '1'0 ·t1/ 1 
: I l

1
• ( 7 • £ c A'•'h .~ ''" 

/OTAI. I 
ORJI.I. \IE'f /ORY LITIIOLOGIC OESCRIPTIOII TIHE PRlLLltlG cou,m111·s )AS l llG DErTll HETIIOD S Atll'I.I! l Eoch Grain Sl :cc, Color, Rountlncss 1 Collcho• etc. :fllf.'f!L . 

, , .... • t.. , .. c.iJ ,~:.~.7 E +i.} ;:rJ.t= c Ti,n 5 t!11?ef • , ./ ,(..,. 5:">t'.?1(·' 

. • I • I' ( ,·-' ,, t- t -<'l:!2 C I • I , • > 
I ' ~[)'' 7.c:)' I I · 1')Atr:9 ' . I 

i ' : "c,-, 7 ~-
,, , ,, 

I?" I,:, c· i'?JA,1cf::., t: td>? S~a../_ I 
' 

I ~ -· S·""\· II /1 
SAh-1,! Ar 7~-1 SA~elt'• I (._ . L•' 

I 

I 

I 

.. 
Q, I . . 

.1_· ..... )l1L J t!r!H. . . 
: 

. . 
.,. . 8 
)> ., 
Ill . 
"' 
U) 
Q 
f) 

0 

c.. 
C, ., 

'< 
> () 
,.,. 0 
f; Ci 
() :;: 
:r :: 
3~ 
Iii :f 
:J 

-
c., . - I 

-r., 
l 

' . ..J.. ., , . .. 
: 

- - '· --· ·· . ·•··-· ..... --·- . .,._ . ·· ·--- . I 
···• -·---

~ ---------- .. ... 
' 



\..., .,, . . .J , 
.... /-' ~ 

m~u. 110. 
11 T:/ nv 11: ... ~" . J]Jd;,(.\. IIIG .. suum·rr Al. l1ROJf.CT1 

tlO, . 
,'2,. •,','1/'J D~PTIII (_'3/ I f.OIITIUCT I fAJJ'?_f O 

] • \lEI.I. I.OG • 
DAJ't~-, /J ,qJ:Jt, TO /lJ.1- 1 

') , v-u, •1:.1 - uuuu / 

9 
. I 

: TOTAi. DRILL 'warr/onv I 
LJTIIOLOGIC DESCRIM'IOII TUii! l>RJLi.IIIG COIUU~IITS CAS JUG llEPTII HETIIOO 6Atll11.E % Eech Grain Slzo, Color, Roundnesu, Callche, etc. 1.Fllf.TII . 

;'j 1-· a·,. , 'i~:1 . , 
( Rk1 t .J- J.4~ ~"-And;J . I..:: ., ,L a-y r:>--J _m_ 

. I ' . 'ti)' (l- :-JI II ,, 
:;4,r1 r:, /V 

-1 

. ( 's • I ')L, ., II ,, 
5.A b1 '"' ·l . 

I ·",;' ... ,, ,. I I 

S°A,,,,,,., ~ /J~ .. 

In ··-' . 'l / [1•)-' ,, ,. 
5". ,.d t :""'7-s:. 

.. 
.---, 

Dh.e -11 >?1L . 
: 

I 
. 

' 

. 

• 

: . 
. . . 

' ~ ,• 
:ft: 

. i..ii.. ' - - - - - - - - -



'-" ...,.. 
' -? , 

I\Y~ ~- A,. \. ~:,_" 
Ufl.l. I.OG 

0A1'E: /? / ,?1A_::?,/ 

'Al. / / 

llRILI. Ylrr /DRY ; I IIG UErtll tltl'IIOO SAtlPI.I! 
lf.TII --...,__ 

) , //c? ,· & D~"L -- I _, 
/(!i' ;', +-~ 

-- -.. 

--
I 

• . . 
--

--

.. 

-
. 

------
,A~l ;~ . I 11 IG \lf:1.1., 110 .. , 

' I' 0 
I 1 n ~ , • • I ·ro )/1., llEP'flla /,~1--L-· ,':'lvr. 1\ .:> 

I 
L JTIIOLOG IC llESCR I rT JOU 

X Eoch Groin She 1 Color, Rourulneso 1 Callcho, etc. 

azm C Mr! ·I-: 6h1<-I: :;f40/ 

~G. 

I 

a,'r /-.(.J {.:;J,~ /7'8"' o/ /y"' ('4 (.t.;, ,,. 
7 

•. 

: 

-- -·- . -- -·- ---- . . ---- . .. . ------ .. ----- -·-

Slllltll'l"rAL PRO.Jf.CT1 -. 
0 110. ~ 

COUTRAC'ra JA 1" J ?J,';l 

Tltil! llRll.tIUG Cot1tm1rrs · 

. 
. 

,,,_ I?/'.,, ;,,,, c.,j -:-, /.A P k n 0,1 ,J . , 
I 

&fr,: -h~,,,,. 

. . 

I 

. . 
·- -- -·---· ... 

I,\ 

I 

,,-. 
8 
> ., 
~ 

"' 
I.I) 
r, 
l"I 
C, 

- r.., • 
.J. , 



' '-'' ., .. ... ........... 
.__ q ) :., f) I .•-.,I • . 

·.-,I :d (/ 
I 

Slllltll'rfAI. ,r.l ..- , ~ ; RlG ,mu. 110. ' l1ROJ F.CT1 uo. I\Y I ~A ·"'·· ' LL~ 
COll'fRAC.:r1 ~.> 17 1, 

YELi. 1.0G n _,.-·, .-?'I 0EPTll1 /!(~, 1'0 / ,,?{. I .U TE•1- j, 510~- l-J;t , ,., r. ,:UJ 
I TOTAi. ORILL U~f/ORY LlTIIOLOGlC llESCRlPTJOII TIIIE l>R 11.i. HIG COUtll:IITS tAS I IIG 1mrr11 tmTII00 SAtll'l.E X Each Grain Slzc, Color, Roundness, Callche, etc. l.fllf.TII 

9 , 

' -. .. . . 

D✓.,"' ./.., ~ -f /.'1,-t 1?/t1, Ir -s· A,,.,./ <"" J~ <:", 1/ i 1.0· /1<) ' ,p F ...J. . ...L. 
I 

. /._ ~ ,. I L-, ,- I /I .. 
5Awt't. { ., t . ") .. 

. . 

I ,.·. ' 

I .. 

: 

c;;:> · lur,:. '»-ti 
... 

•. 
•. J I I . . . ·t'f . ·.~•~'r:. I ' 

. I . 
•,• I , .. . 

V·r!_.-· 
\ '·• . . • \ 

~ r •· . 

• I ' 
' 

,. 
. 

·1-

' . 
.. . 

-~ . .. _ ~ -- ·--·- , ___ -



---- . - ·-- ·-- . .._,. ....,. -· .... . .. . • • - · __:f. RIG llRI.I. HO. ,....,. (;/ . ~ ) "~ SllllMI 'rl'AI. l'ROJF.CT1 D'f J__,......,_,..., ·,.:: ·/ /. /.t:;. 
HO. -.. 

cot1T1tAcr , \A.Trr1J 
\If.I.I. LOG 

OATB: //S/$_"> 
... d'1 DEl1Tll 1 I?./.., TO / 3j_,, ,_,;,,-; ,h, ./e~ii'J 

' / TOTAi. ORILL \mT/DR'f LITIIOLOGIC DESCRIPTIOII TIME on 11.i.rnc cot-um1rrs l>EPTII .. CASIUG wm100 SAHl'LI! % Eoch Groin Slzc, Color, Roundness, Colicho , otc. tHlf.'1'11 

,:;:_;· . /Ju' ,p 1i)a,l F/.v , · J] IA,~ 1-· -i- -IAn "54,...,.r/ ·+- 'S . _, ;--, .. '.l' l YI 
I 

-5' .,,n-. ~I, 
_, I ]-< ~-, ,. ,. 

$ /I ,...,, .... ' /Jo" ?s ..i' ( 
r 

, . 

. .--:I. t:? ,,.,; . /;~_,.;, . 

.i:,.. 

I 8 . > ., 
111 . Ill 

l/l - r.. . 
() 

0 . 
~ . 0.. 
ti ., 

'< 

> () 
,... 0 
,... C, 
Ill -('\ :r :; 
3 (IQ 

~ ~ • ;?_ Ill 

- Q ..L ., ' · 

. .. 
' 



' 
3 . 

nv • :: ;-, ., __.' RIG \./El.I. tlO. ._/ SUUMI'rrAL l'ROJf.CTt 
L da·:'•I· •• '•-·· ~ 1,..............: tlO, -lJf.1.1, l.OG . 

OATE: 1/v/.!-f~.- ·r/. DE11TII: /.5. s· ' TO /y_~-,, COIITRACf: -· I -l~lV<~\~iJ 

1'0TAI, 
. I , 

DEPTII 
0111 I.I~ WET/OIIY LITIIOLOGIC DESCRlrTIOtl TlliR DRll.l.ltlG COMtlEIITS CAS IIIG HETIIOD SAMPLE % Eoch Groin Size, Color, Rounclness 1 Collcho, etc. 

l.fllf.TII 
' ;. >, ... .,J 

-, - , /]J-
, n 5,.1111/ 17~,... .6'l'-1ri .,- -"ref /. L' / ·, ~ <" -I:., c- -b r'u , 

..I· 

/'-/,Y•. /c-1,; • d.f&../ k /t {!,;t{) /I_, /4 - ./, (1 ii½,./( t-·-11:1/ •e .Jill -/- 4,• I ,.~, c;\ 1-1AII t>.f"~,-. /,. C V 
I ~ 

, / 
/(/J' 

. 
f .;(',,~· I' I,, . t..'i-s I<-✓<-' ,1 ,, 

<;/.!r, /'. A< ., 

I 

' ld,l.!,,/.tN/ /(2'' J~/t'. j ·A .... ,:I /I, -,1-1 /y',.. 1,.1 /- 6& IR . ,/-- ., J 

~.,:---7. 
~az.c. . l _")/,~ r 

. 

. 
n . 

~ 
- ..... 



D'icL{ '":./4'-.J J)p :(1...-\ 

IEI.I. I.OC O'ATE( .. //;,"/A 1-
11. 

. 
UEPTII llRII.I. YET/DRY 

IIG tlETIIOll SAHl'I.E ;-ru 
J I 

/I tvel L /t/-;_-. 

I I 1~-,j /✓ f' -
,.-/ 
_> -

/✓..,-~-/ . /.I 
.. ,, 

--

--

--

--

. 

-.-, 

I 

., -. .. 
I f • A ~ )'l (. 'l .. 

) "'" RIG \IEI.L ti I • • • - ·, 
0/J ~ ,/ c': "L1 DEl1Tll g I 'I'.~ - I T0/~~.1 , 

LITIIOLOGIC DESCRIPTIOII 
% Each Groin Slzo. Color. noundricss 1 Collche, otc. 

r · lo C IAe -I: g/;?<,/ -54ad -:t ~ 

/sAm~ 
!s=A½tc-

-:f-6:,« /J / /() / 

Zion j/3 /~'' ,. 

- ·· - - ·-·-~·- ·· 

-

11suu nrut. 
'°· 

.TUI£ 

11/f 
I 

' 

/<:st~ 

• 

l'ROJF.CT1 

COIITRAC'f L) .4...) ) 7 Jt. f> 

OR 11.i. ItlG CotlUEIITS 

. 

. 

-rf&~ 

,I 

. 

. 

... . . 
I 

C 

n. ". 

-Q 
...I.. ., 



v-u, •1:, - uuuu 

. . 
•., . ) 5 -· 

OY ~1. .. ,tt ~-$,-_<- RIG \IEI.L 110, . ii l.,L SllUttlTUL l'ROJf.CT1 
_1_t L;""I 

110, 
COIITR ACT I IT ,4.) L LL ) tn:1.1. LOG 

QAT£iv~,1/.q,<-- ~•_t.,1,~li' 0 OEl'Tlh /~-.5_-' TO 
1'0TAI. . / 

LITIIOLOGIC DESCRIM'IOII DR I t.i.1 tlG COMtlf.llTS 
llRILI. \IET/ORY 

TIME CASIIIG lll~PTII 
tlETIIOD SAHl'LP. X Eoch Groin Slzc, Color, Roundness, Collcho, etc, I J-'.llf.Tll 

JI-/J" / I-I 
. 

·I:: .15/4<:h S"Atzcf -~/_fl /✓-;-7/ ~d c tf1C /An ,t:: • . 
165""/ lb;,-' /I 

,, 
' 2/11?1<.t 

. 

.. , 

Z:lr:m pl ltJ/ 
. 21,,~i-J._/J ~.? 1. I 

• 

~· <---~.&~ k'r . 
. 

. , 

• . 
: 

. 
. - ------- -. • -- . 

·- - ________ _ _ J _ - - .. ----- jl~ I 



- - -- -

WP.LL tlO. ~ !l__ ~· ·, nvd~~ ?d:.-; RIG 9 
~ 

DP.PTII: / b {-1 ll<-1 I/El.I. LOG -oi'rtt.:..-~ h,,,~~y r ~» ,vtf ~ ,, TO 
l'OTAI. 

, I 
DRILL W[T/DRY LITIIOLOGIC DESCRIPTIOH · ~ASIUG DErTII HE'fllOD SAtlPI.E % Eoch Crain Slze 1 Color, Roundness, Callche, etc, 

l.f.llr.'1'11 

+- 11 I I~// I 

4-11 ltkr: b_C) ,,,.., - _: CA r 1.1-:- &.: I 
/ / . I 

I . I l 
' 

. ' 

fl~ ~ C/ 6~/ // I /a_ CAs1;1~· 
/ . 

. 

I . 
• 

•• . 

- -
'. - --- ··--. ------ ·-·- . . ····-- . 

. 
p sumn·ruL PROJf.CT1 

110. 
COtlTRAC'rt»,-::f /7/_12 

TIHR DRILi.JUC CotltlF.IITS 

' 5,,-, 1~ /t:tJ., I w_.L 
' i 

J 

. 

. 

. 

. 

' 
. . ... .... , .... .... . 

a 

~ 

8 
)> ., 
Ill 
Ill 

If) ,. 
/"\ 
0 ... 
0. 
CJ ., 

'< 
)> {) 
,.... 0 
,.... 0 
CJ 
/"\ .., 
3 
~ ,.. 
,-... 
1. 

I 

I 
I 
I 

. I 

I 
I 
I 
I 
I 

. I 

I 
. I 

I 



] I ~ 
~ 

6 9 7 • g . 
nv,1.,A,,,.8 Z,/L:~ RIG YEI.I. tlO. ·di../ sumn·rrAI. PROJtCT1 

110. 
('~r,/?, ·,> /J OEl'TII: /(,~ 1 its' cm1T1tACr:t )A:"f"/7/l llf.1.1. LOG P.Ai'I~ :Cf I~,/, q 'r, TO 

TOTAi. I 
\IET/ORY 

/ " 
LlTIIOLOGIC DESCRlrTIOII DR I Li. I tlG COi-it m1rrs ORJI.I. 

THIE CASING DEPTII tlETIIOD SAHPLE % Eoch Grain Slzo • Color• Roundness• ·Ca Ucha, etc. 1.F.llr.TII . 

<~.J. /Or)~ r1 / ;,p 11 
i:A<Jff(J. . 

/ 

Z"l<..m. ,t t/ /l}o I /, -) // 
. 

(.' A{.LtJII ___ C, 

r 
&A✓• ;- .,L;~~ . . 

I . . 

. 

I 

. 
~ -- - -·--

-- -



-- " 
nlr1-�LA ,/;..�/?(;:, 

Ufl.l. LOG P�'fffVJ//1 /G <-
'Al, 

, 
DRILi. UET/DRY 

illlG UEPTII rnrruon SAMl'I.E
If.TU 

�-· //)'' H 1✓·

_, 

czr:' 
,, i ,,, L_ 

I 

j 

( ·-. - . 

--

. 

. 
. 

. 

YEI.I. ''°•' �J! C/
• 

RIC 
9

\ ,., 1 •'\ 

ll�l1'fll: /f:a 'J-1 /7.5-, ·ro
LITllOLOGIC D�SCRIPTIOII 

% Eoch Groin Size, Color, Roundness, Collcho, etc.

"'5Artd. 75:,,£. rt::
I 

�A .n•� t', 
I 

�"'.- !</ /(}/

. 

., md7£Akl« 

� 

. 

······-···· . ·-·--·· 

l1ROJF.C'f 1 . S§lltll'rfAI, 
110. 

COtlTRACr,).AT Jr;k'�

TlliE 

. 

c:::::? • . ,• ,/,1•L 11, '-

nR 11.L I uo coHtmu·rs 

I/;.<:. 
. 

.. 

. 

. 

. 

.I.. ·-. .... --- -

. 

.A 

8 

"' 

-

)o () 
- 0
,. C, 
C, -
n --
-- -� � 
3 CA

Q >:J ... 
- Ill • 

- :r �

. 

I 



.. 
) 

, 
9 

V~0749-0000 

• 0 ,, 
RIG \/El.I. tlO, · p (./ sumnrrAI. l'ROJf.CT 1 • DYJ. ✓,.~ /)l',.i.l•:. . ., . 

tlO • 
DEl'TII: /_ 7)-/ TO /<-q 7, COIITRAc;tq-,.(3" L. 7 lu 

. \1£1.1. l.OG 
J>ATE-:'(1-~-r 

,,,, 
<--r!•f~; ~ ,l i) 

TOTAi. I 
LITIIOLOGIC DESCRIPTIOII DRJti.lllG COIUIEll'rS 

DRILL \IET/J>IIY 
TIME CASIUG DEPTII HETIIOD SAMPLE X Eoch Groin Slzo, Color, Roundness, Celtche, etc. I .f.llf.TII 

x:: t:2C.4k-., & . ' /Ci•)• --:, ·' // </4-I dd<.i <--4,Mcl /,'--;-,:) . . 
7 

I-I 

/4/AL~d /L,,.-, <; ·~>:' ~:, /1 /, ~/7?· /. '--,-, ~s-:: ..J,,~ ( •• •r-f:5_J 
/ 

17J(L!<' // </ ~/ 
c..- . 

•, 

• • 
I . 
I 
I 

BAA , 
~L~·"c' I J 

. 

I 

. 

--- - ·· --- · -r-- • -··· --,...-... . ..... -



r--

YEI.I, 110, --~ , ·, SUlltll'ITAI. . RY ;1~~~1 ,Z .. /1f.: ~ RIG 9 .., 
"' n l1ROJt.l.1 • - ~ ·. . 

ori1TII I ~q:? ./ TO /{J .'I"/ V 
110 . 

COUTR AC'r 1..J ),-.,_;-J '7 /~ I/El.I, LOG ~(rE{~lb'~1/ 4 ,;- ,...-, 
II' ,-,/,1•,~ ,,' lll /') . / I TOTAi. on11.L YET/DRY LITIIOLOGIC DESCRIPTIOII THIE llRil.l,lUG COHtl£ll'fS I CASIUG lll~PTII 

HE''fllOO SAUl1l.E % Ench Grntn Slzc , Color , Ro11ntlncse 1 Cnllche, etc. I 1.rllf.TII 
I 
I / -,/. .. / ~q~-/ d /.,k. 1· bl<l«< I '5'Ar1J 'Z~/'1:,.•k I ,I.,, I c...~ ) 
I I 

' I I / ? .• 
~,4,M~ I ... 9.-? /·,,'} ,. I ,, 

I I 
: I 

I 

11?.21 11.~- ' ·. ,, ,, 
<;_,4>W('.; 
-

,-,-,¢· p! 1/ I a;t 
'c/ ., 

I} I 

I 

. 
: 

bac-,. .. ~-.. 
l /. ,; 

. 
I>-. B 
p. 

. ~ 
I 

. 
' I IL ' ,M,;' j 4/,/<_ ft} c&,110 /;'c:r/ 64/~. £~(,)/' ,,, /.~? ,0 /9~-~,· 

> ) 
,.. ( 
,.. f 

() : . 
:r : 
3 (/ 
ti) .. 
;) 

.. 
: ,.. t I 

f 
- r I 
.£. -I . . I 

. -- - ··- -- --- -- ' - ----- - ; 



.. 
I V~0749-0000 ... . # 7 I . . . . 

j 
"' nv /. ? •J ' jJl./ • SUUMITTAI. l'R0JF.CT1 RIG wm.L HO. I L.~. ·'-' , . A;:: 

tlO. I I/El.I. LOG 
llA-TE:/}~./ 5_;- /1 ;a LS~ TO "O. "I , COtl1'RAC'ruA:s·1 ?1£) C /.•,- ,.. ., ,., DEl'Tllt ? 'A ,,.,. 

TOTAi. 
,, 

CASlllG DEPTII 
DRILL WET/DUY LITIIOLOGIC DESCRIPTIOII TIHE ORiti.ruc COHMEIITS tlETIIOO SAtll'LE % Each Groin Slzc, Color, Roun;lncss, Callcho, otc. I.F.t1r.T11 

I -::° ,')2' , _,,,..- • • I 6( v::f/"?I 5",J(i,Acl <;°//.f .6- I.RLA1./.•' /,. 
..., · /, V a~v,•\. • -<(....~"i ,. .A- /,IL' r r.~ : ,/,A~- ,. ,_,,, ,l< I 

I I, I \ I _, . . 
' 

1m4J,.}1~ r:} ;'),.,)rl L, / A' k/1 ~ 
I I 

),~t (·✓ ,, /,-) 1-S ,I LI/,~ A tf al!_ . 
Ohc!,.'4 -- ,4 ("/ Y't': 

~ I . 
----; . JI L _e JV! l/ 71 

• 
//~,;,'. Sl.1. , 

r-= 
(' 

-

. 
. . 

- -..... . 
- ...... - -



w,~p. A.,,,.~ 
l'POJf.Cl'o ;;,· RIG 1~•<• • ~~ 
co11rRM~ri"TAT1 -'l · 

\JEI.I. LOG i>AT . : ,///'/4:j'if ~~/.A~rr~ 
, OEl''(ll 1 2/J}.1 1 TO ' l? h'/ I' fl ') • I 

ORIU. / 
I / 1'0TAI. ' \lET/flllV LITIIOLOGIC OESCRIPTIOII OR 11.i.rnc COHtlF.11'1'S 1'1t1£ CASIIIG l>l~PTII HETIIOO SAtU-LI~ % P.ocl, Groin She , Color , Rou1ulnc:H1, Coliche, otc, I .F.llr.1'11 

7 -.•-/ --7~-~ II l,a. / ,/fl~a~tl j_'. L'1 YI d ? I '1-,i •f:: tp:, 4 i/L/$' .U'l (;-, 

I . ..... •1 I --;' / 1) 
1 I/ II 

~d_ff-'b Lill r= 
n/ 0LlJ"J'y,4 

., 

Ah~ .I) 'iM I~ rl ~ /;// ,,. :,./14.,·// lr) 1 
(l >frJC<' 11'1 ., 

I 
r 

. P~,-n JJ 1/ q' 
.. t:?J4 , 

J 

I 

. ;~ 
' ) 

. ' I 
~ 

r. . 5 

' f. 
~ 

~ ~u 

' () -
:i en 

I 
' 
' r.> -: 

:> ,-
~ ri, 

;;; - .L., . 
• -

-·-· ·- ·-- ---··· ·· ··•··-· . .. . ·····-······ - ... -- ----·--- . ·- · ... 

I 

C -
- ---- -



/, 
I . 

nvrl , ,.15:,k I -
' 

\If.I.I, LOG rute :01n.q/BY , 
(_ TOTAi. ORILL ·WET/DRY 

CASIIIG ui:rrn . tlETIIOI> SAHl'I.P. 
I J'.llf.TII 

?. ,.~~1 "?lj~ //. ut:-1 

. 

I. 

•O. ., lfi n 'I.! cy I 

SUUMl'ITAI • 1'110.J t.l. I I -RIG y I.I, uo. ' ) -, 
"' 

,...~_..e..,,.,. tJ D~ 1TII: ,Z I I ' TO 71i:;- 1 • uo, 
COIITRACT aJ",4 5 / 7H , . 

e . 
LITIIOLOGIC DESCRIPTJQII TlliF. on I Li. I tlG corn IEll'fS 

% [och Groin Sho, Color, Roundness, Callche, etc, 

V ,lt,.,Ji,,.""Jj) . 5And ~ I 'If./..- Q&,AYI If • 
I'. I --:~ I 

Aoh; 0/t:.a &nam 2kJ' lo 2/1, I 

dl,/l . h I? .n J,._,. ri c) LI. L Y1 IJY/A,;, C /,A h~h) 
I \.. v 

Jo' t/ 1ft' :J~ I 71,J 
, 

hn~,,.. Vc,tt •r . 

. 

• 

--··· -- ' 
P. Y llf n l T ... A II . . . . 

-

: 

. 

I 

i 
I 

· / 

I 
I 
I 



-
;# '-/ ) 

0 

nvtrL.-"' .2; ~.:. .. , RIG wr1.(. uo ~ f - f 

111~1.1. I.OG o('fof-1/l 1/,&J.:9 r'/2,t.,{".t'. rf Ol!l1Ttlt l,'/.. 1 'l'O ;' lh' 
I I - ' HAI. DRILL \IET/OUY LITIIOLOGIC DESCRIPTIOU \StUG UEPTII tlETtlOO SAUl'I.E % Each Grotn Slzo, Color, Roundness, Coliche, ot:c, 

~llf.TII 

i p/.,; An ,,t-,.. ---:--, ·4,4~ y) I < / /.-•v. ,/,,,. /. . -;, . 
I 

/ 
I 

/?.eJ:141~· ?wkjk4= . p 

I 

I 
\'" ' 

' 

I 
. .. 

. 

. 

· ··- -·- · -·· 

j~ UlltH'rrAL l'ROJ f.CT 1 
tlO . co111·ucr ,TA-Y.171l 

1nm Oil I 1.i.1 tlC COt-1H1m·rs 

. 
,, II )A,, J. _._- jA I'./- ,,,.A-. ... . 

I 

hlv,. bm,. 

,. 

I 

. 

---- -

-

, I 

I 
I 



-
- -r . • V~0749-0000 . . 1, 

9 
, # 7 

~ 

• . . 
A 

1"Fl7 • SUUMl'l"rAI. nv,~ ~ x;:/L RIG \-ml.I. tlO. PROJf.CT1 
tlO. 

cm1rn AC'r C)/4T I? /cl-
m:1.1. I.OG IJU'fE~//, .. //f?>'' OF.l'TII: 21 t, 1 TO;' 20" 

,. , 
TOTAi. llRIU. UET/DIIY LlTIIOLOGIC DESCRlrTIOU THIE llRil.tltlG COHtlF.ll'fS CASING UEPTII tlE"fllOO SAUl'LE % Eoch Groin Size, Color, Ro"ndness, Collche, etc. 1.1-'.llf.TII 

1cz5/2Jcol :-i;- . ~ 6 1.1 tf 'I/:. 
..-, . j In dr :J/4~~- ~JI I )c r11-:o . Mc:.t1L _A',t. J:& 

I 
9.a.As,J . . ,, 7 tJ ~ 

ii v./ ' A«'!n• d 12, >, ·~ "/J (/AtLl ~ o· I I L,,- J .. 
• ~ 

/ . 

'i~ I _//4• /./ /C) 'A /2,,1,,f,,, f /'A;,n~• 
' 

. I 

. 

ttlc P1 )) l/ ~, 
I 

~~~ I £ -< l .,it. ~ 
r la11,_,1 fJ' 3" 
. 

. 

• . 

l 

. 
---- - .. . - ·--- --- -. . 

. . - - . ··- - --- .. . . . . 



• nvvL .. , 2 J ~ 1- RIG UElff_ 110 , .,,,y ·) ('\ llllHITrA I. l1ROJfCT 1 
110 . IIEI .I. LOG JJf,foU 1./7. .;;/(:?:, 

~( 
OEl1TII :_l ~--0 • TO :;r;:1. co11rn AC'r : TA :r J 7 1 i 6;J.ut, .- ~ 

/ 
, 

I 1'0TAI. ORILL \lET/llRY L ITIIOI.OG IC llESCR IM' IOU 1·11m llR I Li. I IIG COi U IEll'l'S ' CASIIIG Ul~PTII tll~l'IIOD SAHl1I.E % Each Groin Slzo, Color , llo11n,lnc:H1 1 Cnllcho 0 etc. I .f.llf.TII . . I I 

&6'4/ Yin/old (c/Att k ~,e.~ I l? ... 1~ 2,£5 // / J /,' 1-· 
I 
I I 
i 0 ?_'E,c> 

I I ,, ~, 
:<=rA~<-~? ~ -J ' 

I I I 

j I I 
I 
I 
I 

) 
I • 
I / /20/0 I~ ln~K:ldf . .. e v I.rt J ,./ J ~~-,,,>-,~ F /,;J .• ✓.>?-;; I en· 
I , 
I 

...... 

I 
I 

. I 
I . . I 
I 
I 

' I 
I 
I 

I 
I 
I ·/hn,, "'5 . I 

,s,.. I 

. 8 
)> 

~ 
., 

b~~ 
~ 
.Ill c..-½ .J . 
l/1 
~ 
I'\ . 0 ... 
0. . 
t., ., 

'< 

>n 
"T 0 

I 

... 0 
~ -
() - · :r ::; I 

3w 
Iii <' 
::> < 
,-. . ~ 

. 
-Iii . ~- ., 

- ·. '-·····---·· --· ---· - ·· T ' I 

f'J'. 11 11\IT II A II 
~ 

! 



~- -

-I ' I i. i . . I I .. :. I I. . .. _, l:i ... J l . .. I I .. a: J I' . • I . I . . I . . .. ,, 
7 7 V~0H9-0000 ,I I 

r 
nv<Lf ~A J5;,//,:.· RIG \/El.I. tlO, ,ti', •• SUUHl'frAI. l1ROJF.CT1 I 

tlO. \1£1.1. 1.00 
DA1'f: '-~?. ,~/8;1·- ;QJ, ✓C:,\ II DEl'TII: 1_ ? /' '1'0 ;• .1,q I COIITR ACr: JAT /71/) 

1 / 1'nTAI. llRIU. \1£1/0IIY L11'110L0GIC DESCRlPTJOII THIE llR 11.i.ItlG CotUIEIITS CAS IIIG 1mrr11 
rnm100 SAtll'I.E l Eoch Groin Size, Color, Rounclnesu, Collcho, etc. IHlf.TII 

1. ~ -.... ~ ...... ; .-1 II w 1-IA&cl 1&11 ~" ll (o'AaL C,: A1/) l......__,v .,(,. ~ j 
I . 

.. 

h 1i'1. . 
rl ll·l l/,,; Lt !,: 

/~/Iii 
J 

thrz ,l's 7' b.11.£L ll-ri 
. 

. 
QAil l<:~I &,,,,_, i~c; 
C/4Laji -:rrf ,,<t,L __, .., , 

, . ,)(2 

IAalc c>cca 
,) 

,{, 2 .. )7' 
. /? @ z ,2 ;-'d ~C..1' · ~;,? H,,..U~~ //} .. ,/ ',-'I/I ,1,,-, L.,,,, ,.L1 /_. /. 

,I 7 
/./<' ~ ~ .,ti (J /Jf.: J.r..,; /4/H~ ,bA,'I ,,·~-r-1 ±. /2&!., 'i- /4, ,.D~l 1. /111.)' 

,. . 
I 

I 

. 

. 
' I~• a:·· ···-·-· . .. 

I 

IP ~ l'Y II I IIIT II I ti 11111 



I 

. . 
~ 

-~----------~---z~sss~s~--~~-- . - -
I\Y ,✓ . . 2.~ ... ~ -

Ul~I.I. l.OC 
flATI!:> /t,. 9/ ~LI , 

/ OTAI. ORILL YIT/DRY 
ASIIIC DEPTII HE'fllOO SAlll'I.E 
rnr.TII 

I 
I 

<&-' zw , 11: · )J 

' 

. . 

- -

-

-
_JUG 7 \lEI.I. ' 110 • • .#-1/ ' l s~urrru. l'ROJF.CTa uo. 

COIITRACTi"TI :-'\ )711'-
,,.., 

DEl'Tll 1 ;1, ~ .'-1 ' 1·0 L l/ :/ 1 
{,.,. K~~ ,,.u? ,, . 

LITIIOLOGlC OESCRIPTIOII THIE OR I 1.i.1 IIG Cot1tm1rrs % Each Croin Slzc, Color, Roundncsu, Callcho, etc. 

Af½J/ ~ h,,41 I /es/- ,A,._,1. ,.,, :..~ ~ Lt;, / !I::: h?t J ~ /l ~ kl, Wt '.r 
I l 

of( Cf.41:k{ 6alc. lu ZJB~ +- ,1. 'd_t'.t l.,,, ~DJf./ 11,.,.." . 
, , , 

:1· I if -!-- ~vi-rt~ >r1,. 4 cl., J'ln,.;,a)i <Av1J . 
I 

/orl: l:1ht0 &n< bA,./ &cl S-l,n~ /,;,~ 
• 

• f r 

/-J t:>¥1-" 1 ~--;.)t~ I,,;,, u 

u .5 ..... I 
trl, #1 :; 

_&b . hn1; I 

. 

I 

. 
- I I 

_,. ___ --- ----·-· - ---,----· 

of. 

8 
), ., 
Iii 
IIJ 

If) 
r.. r , 
0 

., 
'< 

> () 
rr Q 
-· C, 
CJ -
('\ - · :r ::; 
3~ 
Q <' :J. 
~ ~ 
-Q 
,.J..., 



·1 

1 9 3 9 7 9 V~0H9-0000 

"'Y I 

SUOUJTrAL l1ROJF.CT1 nv ,,,,/' ,. Z ~ - RIG YEI.I. 110, 
110, 

COtlTR A Cf iT .J l 17 Ii) 
m:1.1. 1.00 klf,tf if 1J 1 b/.l? .t.,_, ,,,-2.,~•/-'.-2A DEl1'fll: / '-/.? ~ TO ·z~-1).1 

TOTAi, I I / 
LlTIIOLOGICt DESCRIPTJOII DRILi.lllG COl·IIIEIITS 

flRll.L \IET/DIIY 
THIE . CASIIIG UEPTII tlf.TIIOD SAtll1I.E X Eoch Groin Slzc, Color, Roundness, Callcha, otc, I.Ellf.TII 

.I Zv'j_, // 6/ ~IA)!~ £1n~d/d ~'AJtd 1'/11 ~ c;, ltAw/4: l?ffv 
I I . . . . -10' .I , . .. 

.J,.,d)11c":,, ?'>i:J . 
. •. 

~,1/41 /I' dcctd a-" . 
C'AtUtf 

I 

A,/.. f1/ dAtA 
; 

,,,._xf~-' -I.I L r:7 ,? ~ jn "A" .lrf .,4 . 
I I . 

1-r~ _, JI. 1.,- ?' • 

cSJ/! h>-1;,/ . 
Ir 

. 
. 

. 

-

- -. 
' I I ' --- ·· . 

I 



•r-------------
~ " I ' 

,. 
'"' n . .., I 

·· ud.1. 110 . rt'y ...... . , , I o't(l,~.- c ;t $- RIG 
, 

111~1.l. 1.00 1lxf1~a/RS- /1 llf.l1TII: .t t-, I / 'fO :2.,{z,q,, L,./' n, ,./r Lid 
$ I TOTAi. OR II.I. IIET /l>IIV l.lTIIOI.OGIC DESCRIPTIOU CASIUG lll:PTII rnm101> SAtll'I.I! X Encl, GroJn She, Color• ll011111lnc:rn 1 Collcho, etc, 1.1-'.Ur.TII . -- . _, k ~ ;£Ago( <it'~ ce:1.un« 1uHJ.1kl zc.o "'(· ~ ~ -

I i : 
' ' 
I ! 

i .. 

{"_)<f~A h,,tud IJ? /4~/G nd /4 
'-· ,· : ,· 

~ _u,..,.., JI~- 17' 

F . 

r= . 

~ 
. 

I 

' 
·-· .... . ·•--·· ·- .. ·----~· I . - -·· ·- --

,.. 
~ unurrr,.t. l'ROJECT1 

110. co,n·n u:r 3A J l 7 RJ. 

THIE OR I 1.i. l llG COI-U IEll'l'S 

. 

4!2-ntA ) 
J ,,, 

. 

l?&✓.: 1; hm~ 

. 

. 

. 
. . 

' .. f 111 1 I t t I I t ie I t 

1111 

.,,.. 
8 
)> ... 
Ill 

"' 
l/) 
r.. 
(\ 
C, 

0.. 
tJ ... 

'-< 
> {) 
,.. 0 
,.. 0 
tJ -
(\ -· :r ::; 
3(/q 
1,1 ~ 
~-~ 
- r~ 
..l.. ... 



'l'OTAI. 
CAS IIIG Ul!PTII 
I.Ellr.TII 

I / -- I 

ORILI. \IET/DIIY LITIIOI.OGIC DESCRIPTJOII 
Hl::'1'1100 SAHl'I.E X Eoch Groin She, Color, Roun1lncsu 1 Callcho, etc. THIE DRILi.lUG COHtmUTS 

I?~ 7c>~ 2 7o' H 

.z 70' Z ,,.,,-, ,, 

I cd1tA ma-d c,;,,i,, .... ,df ,;, b,11d ,,,,J -:-·u' E---•-. _____ ._, ___ h~: / ,J.~,/ l..//2,»,· / 1m-~ LL./ 7- ~'I' (n-i 4 rle~ '/011d to.1:1),A 

I 
I 

I ---

---11--- r1/c ~ .J,l "5" 7 1 

·r-1~.m .J CJ l/l11u J,;,,v (1n I-, 1 / ) 

l----l---1----1---,• ---------------·t---1------I 

I 

r 1111 
r. x 111 n ,_ r .. ~-·~ 

7 

. j 

-



• 7 nY d~X. _/2:,_ 9 . J ,) .,, L/1 ,.. 
l , ~ UUl'rrAL l1ROJF.CT1 JG \IE! •. 110 , . 

110 . 
COIITRAf.'fa.SAT/? IC 

. . 111:IJ, LOG lilf-rtJ 7 /;,-/.~~ ~//1'..,-.1A OEl''fll: ? C) ~ ., 'fO ·; q"- , 
: ,11'AI . 1'111 f I.I. I YkT/OllY / L1 TIIOLOG IC OESCR I Pl' 1011 TUIR DR11.i.111G couumrrs Ul!PTII 

; t:A!i 11:r, HETIIOD SAtll'l .1! % f.och Groin She, Color·, llo11111lncsu , Collche , etc. i.nu:·1·11 

tjulL 
I -zq3- ' // tJ -:$.4>,I ~111 +: p,22/ f /fA/LI k £t ~-3.!J 

. i 

I ' 

. 
. . 

( ~~~//--- h#A J,,,. dnh.Ml 0/Y.?G rl~, ;,M v~.A'.,l: _,, I 

I., ·1.~ 77, /2.Jr1.l }D' --:1 '7:-i . ·'-: ; • 

· 1 

{,j, hm~ , • . (' . . 
I 

I 

I 
I 

~ I 8 
I 

. 
)> 1 
--. I ... 

I "' 
I.I) I 
It, 
() . 0 ... 
n. 
cu --. • '< I 

> () 
,... 0 
~ Q. . I () - · 
::r ~ ! 
3 en I 

I t;) .,,. 

---
• 

;! . c,' 

.. - t;) 

J . .J..--. 

: . . - · - ·-·-- ··- ·--- ·- --- - . ··- ··· ·--·-·· ··- ·-----

' 



j 
·1 .. 

i J I 7 3 V~0H9-0000 

I ; RY d -A £i· .. ~4~ n JG 1.:':.:.::m:::.•·•::.:..• ..:.:tl__;_O•;__.,,_rc.;--:------·--, SUIIHI'ITAL l'ROJf.CTt 

• __ ,_n:_1.1 ....... _1.0G __ -..~,?,7-:::: Z/5!,'' o.,.,~," DEP'Clh '29 ~- I 'IO :1 n 2 , ,HO. COIITAAcr:..fA )/ 7 0 .. 
TIIT,\I. 01111.l, , ET/OHY / UTIIOLOGIC DESCRirTIOII 
CASIIIG l>rPTII Tnm llRll.i.TIIG CotltlEIITS ~ HETIIOD SAHl'I.~ % Eoch Groin Size, Color, Roun1lne99 1 Collcho 1 etc. 
1.1-:111:TII 

Zc'9u' csod>' d 
I 

f 

,,,,, ,A~r,;~ 
/ 

1....--:>._..-,·;,"7 
p . I 

t-1-1--1--1------------
1 

---:,---1----•----l-------------------1---1---------i 

r· ---·'---1---•---1--------------,-~6"'"½~r-~~<'---'-/4•;,~ ....... .' ..... c.: __ -1 

,,---·•-=----+---,---1------------------1-----·1---------l 

i 
~ ..... -_-_-_-•==·i'=·=====·'--.-.. --1----11---------.----------1---

1---··--- ----l----l-------------------1---11--------7 

' 

r-=.1-1-11-1--, -•-•-. -1 

·---•----'------------ --•··••- ... _ . ____ J ____ , ____ --r,--~ 
rx111111-r 11 11 11 



I 

~ -) 
: ,/' ~fl-. ' sumu rr A 1. JIG 9 

r '\If I.I •. 110'., l 7 I .d l'ROJF.CTa RY l ~- ,,,. ./4 /4~ 
110, IIEI.I. LOG IJrtrE;~//.-/S3 ,.... ~.t'vt"a .> Dfl''fll:301 I TO$ 091 COIITRACr, )A. \ i7A·~ ' , 

TOTAi. OR 1 I.I. \l{r /ORY LlTIIOLOCHC DESCRlPTJOtl TUIP. llRll.i,IIIG COHtmllTS CAS IIIG lll:PTII HETIIOO SAtll'I.P. % Eoch Groin S110 1 Color, Roundness, Callche, otc. 1.1-:llf.TII 

?f'a' so's_/ /-I u~I SA)zd °S"/'/ld--: qx. '1112.k ~/r;CJ'2 !-I 
I I 

I . 
I . 

~,:,./k hA.N 'j 4~~ , ~C/tY' z ~ ..?~/ CA5lr-?4 / . . 
/ / 

.. . . : 

... ~-
. . 

. . 

Br. /y~c 
. 

. ~~ 
. ''·. 

• 

""' . 0 . 0 

)> 

' 
., 
/1) .,.. 
V) 
r.. 
I) 

0 

' ;:; 
0. . 
c,., ... 

'< 

). n 
,... (J 
r• C, 
t, -
() 
:r ::; 
3~ 

\ ~ .=E 
- Ill 

J:'"' . . ., ; 

I .. __. ·---·· ··-··- · - - ·· -. 
' r·:1111111 11 1. 11 



9 
; I 

7 --· V~0749-0000 

nyd_ ;A /2:;~ ;__RIG \/El.I. HO. ,;y ' SUUt11Tf Al. l'ROJf.CT1 
110, 11£1.1. LOG 

:J)'frE~~.11/6" L~~ _, ~/.:-o-t.? Dfl1Tll 1 :J°i)y' TO J/..S--
; 

COIITRAC'r()A.J/7/t 
TOTAi. 

, 
j~T/OIIY 

/ 
flRILl. LITIIOLOGIC OESCRlPTJOII TIHE nR I ti.me coio1mrrs CASIIIG u,~rTII 
HETIIOO SAHl'I.£ l Eoch Groin Size, Color, Roundness, - Callche, etc. 

l.f.llf.TII 

~., ~ . / # ~./ ' ::5d#/ _~/,L+pr--~;{. £~~/4 L.:,1/c:J 
. 5/()I -?I> .. / ,. ,. 

5':.<IK1,:. ,j 

t.ll-i-:11'» .r~'~ • 
l~l~t.Jrl /4Art~ c?16'' r?Af."71-

. . -4& R,iy~.d_ /4 3/.r/ 

I 

. . I , 

SJ;;. lo-,;,,,-
. 

.. 

. 

,., 

. 
- - ··- --· - ·· · . -· .... .. .. .. . -- l' YII I III T " A" -



I 

I 

9r-----------,------------..-.i .. -. . . - -

nvd. ,,. ,Z,,~~ 
.., ' ,!. : .Ef/1 ·- I I ' )HG UEI.I. 110, 

111:1.1. I.OG wlrE::~/~&:: a'.tv..-:,,,.., DEl1Tll 1 3'/J-1 
TO_;i; 7 .?"' 

TOTAi. ,I 

CASIIIG l>EPTII ORILL YET/DRY LITIIOLOGIC DESCRIPTIOII 
tll::'1'110D SAHl'I.£ % Each Groin Slzo, Color, Roundness, Calicho, etc. I .f.llt:TII 

I ?/.Q,' . .., ·•o" ,,_;5 A-, # c.4/ ~Aw/ ::,'/✓~ + '7/Ue' i'c .44/id 
! 
I 

.. I 

,. 

. 

. 

- -
-· I ·· --· ·-·---· .. -~ -. _,. .. ---- -·-· . . 

t unm·rrAL l11lOJECT1 
110, 

cm1rucrS.J 17V 

TUii! DRIU.ltlG CotUIEll'fS 

IPJn,.;,., le/ 
I ,., . 

• 

(~, ,;. -h~~ 

. 

. 
. 

. . ... ·--- . .. . . . ·-- -- •••••• • ·-·· - • • .. S 

0. 
Ill .... 

'< 

> () 
ry 0 
,... 0 
tJ -
(\ -· :r :; 
3 (Jq 

t;) :f 
;! '11 

- r.i .l.· .... 

. I 

I 
I 

. I 
I 
I 
I 
I 



DRILL LOG 
_w1LL HU~: '"t!/t,/ 

0 
? I 7oMPuu.n u!JMDU 

•-o-c-,.-, -11---------- '---'-----f IUD COtliftACf H O. 

9 
-PftOJIC I on WORK OftD(R 110. 

~~A .1..z..L:www..!.~~:!"-l~9--='~•~~.-..------= ~-:XLZ&.-====-
--7- LITIIOLOOIC oe:sc ·n1PTIOII TIM• DRILLIIIII COMMlllH 

I IAC~" ............ c•a.••· aOUNONIII. CAlUt1I. 1,c. 

1•.,.'.'.!-::z:--,:,t,...-A/ 

---··•-----1----•-----l-----------------------------------t------1----·---------- ·· 

----1----1- ---l----1----------------------------------1----1------------

--- ------------1-----------------------------------1-----1·------------

____ , ________ ._ __ ·--l------------------- ----------------1_& !; &ns1 

-----1-----1----ll----1--------------------------------t----1------------1 

•------------1----11----------------------------------·1----1-------------

ft[MAftlCII 

. ... ·•·- ··- .. -- ---------- ·------ --------- ·-·· ---- --· · ·- -- - -------· 



. 0 f . .,, ~ "'J -,, . I .... , . vsuuurrrAl. ,<{': ' '..,s;,~ ._RIG uiiu. uo. "lf l'ROJfCT a nv. ',_ A --' A : ~ 

110 . 
COIITRAC'r, Vl7 J 7/.G \.IEI.I. 1.00 ,. :~rnC 7./.?o~ t~v~t,·v DEl'TII : < '7(} 1 TO ?~l/9" 

TOTAi. • . . llRILl. . UET/DllY / LITIIOLOGIC DESCRIPTlOII rum JlR I ti. I IIG COIU IEIITS CASIIIG u,~r rll HETIIOD ·SAHl1L£ X Each Gro tn Size, Col or, Roun1lncss, Collcho, etc . 1.1-:ur...-11 

i ~??'" 330 
, 

/I ?,A::l S°AHd ~-t. · /1..,,- cvz_ A,,,//, .Rt.~a • -< 

__,1_1 -Ir !J· ,I 
J ,,, 1' 1:l t/ k> ,b/u V .-d»"" ,l C/.J/,Av! (' /4 fl ../-0.H-' I I '??I;: ,.S • :S ;f ct/:.~/ < 

7 I I I I 
• '") 'i 

J 
I 

c./,A,~ vt"!r ~'/d' 
. ,,,, ,, 

I l"ll' An.. le -1,-_ S-oh--1, • ('_J, J,4 - ~ 

E 
,~ .t7. .At.A 
I I / I 

'51./~-' 
,, ,, 

~AM~ As 'J9v' ... 

.,· •. 

i/s . 

I 
. . 

. 

)=?4,1 /;,n,', r; . . 
, -~" 

' I . 
I 
I 

. . 
. 

. 

~ . 
I - ··-· - ---··--

" .. l· Yll l 111 1 II " 



I 

IIEI.I, I..OG 

1'0TAI. 

CASIIIG 
I J'.llf.TII 

320 
,

I 

1'2-0 

32° 
' 

-··-·· ,._

l>t:rTII 

1so� 

3ss' 

3.j-1'

. 

E 

nvL ?..£_ 
I¾-� /t I 

,I 

llRILI, 
tlETIIOf) 

/I 
II 

,. 

. ' 

WET/llllY 
SAtll'I.£ 

�L�-1.. 
II 

• 

. -

I 
--

. 

9 o n ,. 7 1 9 
v�o,�9-ooon 

. 

RIG Wfl.l. 110, #(./ 
• s u nm r rA t. l1ROJf.CT1

O,,t4/� "" Df PTII 1 3 l./ (J 10:<."i'/) 110. 
COlll'RAC'f ,3)} "SJ?/0 

I 
LITIIOLOGIC llESCRIMIOff TUI£ DRILi.lllC COHtll:IITS 

l Eoch Crain Slzo, Color, Roundness, Callche, etc.

&�K. <#¥ o/41 :s-aai�: '5" All c/ -4-V, H.. � ,,,,,1 �
,I 

:'> .JM�� 
. 

hhle. /2.,J;,,,

• 

f"1°f>-·lV/ -r.·'lbl? .;{) . 

r,,;; eA�,�/, /vi /A:$'? 
V 

.. 
{"',A�� /,r7/� -f Y?/J) M :�?.o' -In ,5 l, �., 

. 

8/4 ,?� :i: 
t 

I 

. 

--

. 

--

I 

__ , ...... 4 .. ··-··-
. 

r.1111111-r
II A II 

. 

. . 

. 



. -.--------------- -----. 
9 ur:u.1 uo. ~ #1/1 

. l ·, I ' l sihnll'rrA 1. nvd.,. ,Z,i.r)::,~ RIG l'ROJf.CT1 
110, ut:1.1, I.OG 

J(A1i·,cD~~~ a// . .N" d' I') , DEl'Tlh ~57 '-ro :3 b.lj ' COIITIIAC'r:;\ 41 l'?t -' 

'OTAI, I 
01111.L \IET /OllY L ITIIOLOG IC DESCR I PT JOII 1'UIP. OR 11.i.I IIG COMIIF.IITS :AS IIIG l>EPTII tlETIIOD SAtlPI.F. X F.och Groin Slzc, Color, llouotlncss, Collche, etc . .f.llf.TII 

• • 

C¼ .4 ,,, /'. d hA~ bAr.L lo .?-S-7' /{', rl~/~?0)1 ~".,,1/4~ j-.fr?1✓.d\ 
/ -- r',;, . .../ . 

:,,-. A<,!. cl tnl--. AA).14 ,slfo' i12 35p~ 
I 

3'90" · JI wol- tbAck, Jdrl} Cc1t1cn./-.d 91tAY1lr,, ~ ~ l ~ ..{1,-,j fn.tJy>-7 5c> 

3 .1_f ? '"lo Jfia" 

00" 
, II tJd Ce.-,"' A Ir, /4 /)'~ A hk ..,,,;L;, <//1-J.- ~7) ... ,a, :5:AJ kl :SL":> ... 

I . ,-

. . 

8), . l;,4 ✓ 

. 
,-

. 
. 

. 

. . 
i 

' 
. . 

-· ····--·- ··· • - ---
II I' YII I 1\1 f A II 



I• 

• J 9 •. I 7 . I V~OH9-0000 
. . ~4dk!z~ um.1. 110 • ~y • SUlltll'l"rAL l'ROJ l:C'f 1 ~IIIG 

110. 
COHTR AC'f :3A) / 2;<. ) 

'j \IEI.I. 1.00 
~~ '~•r/.t:?5" ~, ........ .-s_,.1 DEPTll 1 3 ~S4 TO -~ ?. ~" I 

1'CffAI. 
. ,,,, / 

DRIU. \IET/DIIY LITIIOLOGIC DESCRlrTIOII TUIE llR 11.i.lllG COIIIIEIITS CASIIIG lll!rTII 
HETIIOD SAHl'I.E % Eoch Groin Slzc, Color, Roundncsu, Calicha, etc. I J'.llf.TII 

I cdlsc;;d /22/c ~t?M :?so~-sw' 
~ . ~·ii/ctr f>d'c1nk (c,1rt1a&d I\ . 

k '??tJ II llw.l :sAacl 

~ _ LJ 

37.:r' ~I ,,, 
~..,.,!;,,,,,,,_ 

I 

i--

t= 
--

Al 3"6-v .. -wL ?</A&~ ¥ 
I 

. 

~ I 

I 
~; ~m~ . 

t= . 
. 

,: 

' . . 
I 

I 

I t= ' 

I 
I . 

______ .__ 
..• ·- · -··· . ·-

' 
l. 

. -~ • EY II II\IT II A II --------- --•---~ • 



- --- ~ nv~ Z _/~- RIG JIEU. tlO. .., . ' 1) ' .. ~· ~ 

0Etiri11-:Z7.-5"" ·;ro -, q , -IIEI.I. I.OG (.. ~n~~:/? ,.z--: /,~ ~tG"~_,., ., t :, 

,;' / / TOTAi. ORJI.I. \IET/OIIY LITIIOLOGIC DESCRIPTIOII CASIIIG llErTII tlETIIOD SAHl1l.l! I Eoch Groin Slzc, Color, RounJncss, Collche, etc. 1.ftlf.TII 

C'A:Ur:7 4 
/ 

Al 360 ,, 

-:f to" . 3 ff)' ,,LI 1tt s-&acl ~;/I ±=faAnJ 
I 

. , 
/I CQmc.i CJ-1?.r:!.vt.'k -? /J~ X'-£: -flP d/- iJ 4 ~ J1/./J L3o5 • 

.. 

• 

.. 

-

. 

. . 
-

····--· 
I 

' 
I . 

SllUUl'rl'Al. l1ROJ~'.CT1 uo. 
COIITRAC'f~T /7/0 

TUIE DR I Li.me COtltlEIITS 

a '/.',; .,1-, r1~.://' 
\. --· 

R/4 . /4:c ,t· 

. 
-. 

r.rn1nv _r_ 11 A11 

-

""' 0 
0 

> ., 
Ii) 

"' 
l/) 
11) 
I) 

0 

.. 
' 



9 7 3 V~0H9-0000 - ' . I 
I 

~ 

~,,,,;{.~ -#c/ I 

SUlltllTl'Al. l'ROJr.CT 1 nvd. RIG um.1. 110. 
IIO. 

DEl'TII:. ?/:f:j-, TO . C/v~" COIITRACT~/7/o 
\JEI.I. I.OG {1A1'E :(3///:o ~ /.q.;- ~ .·~) 

TOTAi. I / / 
LITIIOLOGIC DESCRIPTIOII DRII.LltlG COHtlEIITS 

lllllU. \lET/llllY 
Til1E CAS IIIG 1mrrn METIIOD SAHl'LE % Eoch Grain She, Color, Roun1lness 1 Callche 1 etc. l.f.llr.TII 

/ y:/,,,~) ' .-:; i/.v 
, 

Al ' l2,;/.,4y_,k ,;J- rlA.vL Or..,Av ~/A,/ I Yl,,.., ~ ,. ?:GO' ln-f ·1 I I / ' J . // 7,q~-' /I 
,, 

<.; LI Jr1 r''-- ~.; 39r) 1 
: 

i. 
i 

II /i t?'aJ" '1. 5AJ,v,'c: tl --~ ?90" . 

·' :·~ 

. . 

~m;,; @,✓, 
, 

'..(" 

·-· 

. 
I 

. 

•· . 

,j -
-

' , ,,·•- ~ 
--- . - ----· ··- . I . 

., .. , .. " .... ,. II, It 

--- -

. 
I' 
I 
I -



L 

(' ' 

!'II"'; 
j ' 

ATTACHMENT I 

400 Area Secondary Cooling Water 
Attachment I 

Geology and Hydrogeology of the 400 Area 
Section H - Items 5 & 6 
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ATTACHMENT I 

400 Area Secondary Cooling Water 
Attachment I 

Hydrogeology of the 400 Area is summarized in Groundwater Impact Assessment 
Report for the 400 Area Ponds: WHC-EP-0587. The geologic strata consist of 
approximately 600 feet of fluvial, lacustrine and glaciofluvial sediments 
which overlie the Columbia River Basalt Group. These sediments are divided 
into the Miocene-Pliocene Ringold Formation and the Pleistocene Hanford 
Formation. A thin veneer of eolian silt and sand covers the area. 

The Columbia River Basalt Group is approximately 600 feet below the ground 
surface. The uppermost basalt flow consists of an upper flow breccia and a 
lower hard, dense basalt. The Ringold Formation is approximately 450 feet 
th ick. The Ringold Formation consists of interstratified clay, silt, sand, 
and gravel and is described in more detail in Geology and Hydrology of the 
Hanford Site: A Standard Text for Use in Westinghouse Hanford Company 
Documents and Reports, WHC-SD-ER-TI-003 and Revised Stratigraphy for the 
Ringold Formation, Hanford Site, South Central Washington, WHC-SD-EN-EE-004. 
The Hanford formation is up to 150 feet thick in the area, and consists of a 
sand-dominated facies, which is primarily a dense, laminated, fine to coarse 
sand with little silt. The near surface soils at the 400 Area are composed of 
very dense, laminated fine to medium sand with little silt. 

The unconfined aquifer in the 400 Area is at approximately 390 feet above mean 
sea level. Groundwater flows generally to the east-southeast. 

Included in this attachment are a soil map and description of soil types, from 
the report Soil Survey Hanford Project in Benton County Washington: BNWL 243, 
April, 1966. 



Ba - Burbank Loamy Sand 
D - Dunesand 
Eb - Ephrata Stony Loam 
El - Ephrata Sandy Loam 
He - Hezel Sand 
Kf - Koehler Sand 
Kl - Klona Slit Loam 
Ls - Llcksklllet Slit Loam 
P - Pasco Slit Loam 
Qu - Esquatzel Slit Loam 
RI - Rltzvllle Slit Loam 
Rp - Rupert Sand 
Rv - Rlverwash 
Sc - Scootney Stony Slit Loam 
Wa - Warden Slit Loam 

Improved Road 
·············· .. · Trall 

0 5 MIies 

I I 
Earth Sciences Section 

Envlronmental and Radlologlcal Sciences 
March, 1966 

AHachment I 

"modifi ed from 

BNWL-243" 

118212001.1 



Symbol 

Ri 
Rp 
Kf 
Ba 
He 
El 
Ls 
Eb 
Ki 
Wa 
Sc 
p 

Qu 
Rv 
D 

Current Classification 

Soil Type 

Ritzville silt loam 
Rupert sand 
Koehler sand 
Burbank loamy sand 
Hezel sand 
Ephrata sandy loam 
Lickskillet silt loam 
Ephrata stony loam 
Kiona silt loam 
Warden silt loam 
Scootney stony silt loam 
Pasco silt loam 
Esquatzel silt loam 
Riverwash 
Dune sand 

.• 
1 

') q n 

Correlation Table 

Symbol 

Rs, R, Rl 
Ws, Wf 
Kf 
Es, Bs, Bf, Ef 
Qf , Qs , Qt 
Ef 
s 
s 
s 
So, Sl , Ss 
Sf 
P, Pc 
Ey , Eo 
Rv 
D 

7 '. 7 

Attachment I 

1919 Soil Survey 

Soil Type 

Ritzville sand, very fine sand and loam 
Winchester sand, fine sand 
Koehler fine sand 
Ephrata sand, Beverly fine sand, very fine sand 
Quincy sand 
Ephrata sandy loam, fine sandy loam 
Scabland; elevation 2, 000 ft. 
Scabland glacial deposits near Columbia River 
Scabland; elevation 2,000 ft . 
Sagemoor fine sand very fine sand, silt loam 
Stacy stony silt loam 
Pasco fine sandy loam, clay 
Esquatzel fine sandy loam, silt loam 
Riverwash 
Dune sand 



Soil Type 

Ritzville silt loam 
Rupert sand 

Hezel sand 

Koehler sand 
Burbank loamy sand 

Ephrata sandy loam 

00 

tickskillet silt loam .. 
Kiana silt loam 

Warden silt loam -
Scootney stony silt 

("',. 

ta sandy loam 
~ 

Pasco silt loam 

iquatzel silt loam 

.R~lferwash 
Dune sand 

Approximate Classification of Hanford Soils 
Engineering and Higher Categories 

Soils and Men 1938 

Brown intergrade to Regosol 

Regosol 

Regosol 

Regosol 

Regosol 

Sierozem integrade 
to Regosol 

Lithosol 

Sierozem integrade 
to Regosol 

Sierozem integrade 
to Regosol 

Sierozen integrade 
to Regosol 

Sierozem integrade 
to Regosol 

Alluvial 

Alluvial 

Miscellaneous 

Miscellaneous 

Classification 

7th Approximation 

Andie Aridic Haplustoll 
Typic Torripsamment 

Typic Torrifluvent 

Mollie Durorthid 

Typic Torripsamment 

Andie Mollie Camborthid 

Lithic Haplustoll 

Andie Mollie Camborthid 

Andie Mollie Camborthid 

Andie Mollie Camborthid 

Mollandeptic Camborthid 

Andie Cunulic Haplaquoll 

Andie Cunulic Haplaquoll 

Not soil 

Not soil 

Unified 

ML 
Surface SM 
Subsoil SP to SM 

Surface SM 
Subsoil ML 

SM 
Surface SM 
Subsoil GM 
to GP 

Surface SM 
to ML 
Subsoil ML 

ML to GM 

GM 

SM to ML 

SM to ML 

Surface SM-ML 
Subsoil ML 

SM to ML 

SM to ML 

GP 

SP to SW 

Attachment I 

A.A.S.H.O . 

A-4 
A-4 

A-2 
A-4 

A-2 

A-2 

A-2 to A-4 

A-4 to A-1 

A-4 to A-1 

A· 1 

A-2 to A-4 

A-2 to A-4 

A-2 to A-4 
A-4 to A-1 

A-4 

A-4 

A-1 

A-3 



Attachment I 

Capability Classification 

Soil Type Dryland Irrigated 

Ritzville silt loam III-VII I-IV 
Rupert sand VII IV 
Koehler sand VII IV 
Burbank loamy sand VII IV 
Hezel sand VII IV 
Ephrata sandy loam VI II-IV 
Lickskillet silt loam VI & VII 

0-, Ephrata stony loam VI 
... Kiona silt loam VI 

Warden silt loam IV I-IV 
.... Scootney stony silty loam VI 

(';~ 
Pasco silt loam IV I II 
Esquatzel silt loam II I I 
Riverwash VII I 

a- Dune sand VIII 
.. 

. . ) 

. . 
+-•.· ! 
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400 Area Secondary Cooling Water 
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ATTACHMENT J 

Wastewater Information 
Section E 



ATTACHMENT J 

400 Area Secondary Cooling Water 
Attachment J 

SECTION E : WASTEWATER INFORMATION 

Ortho Phosphate Result was determined by Phosphate (P04), EPA method 300.0 . 

Total Phosphate Result was determined by Phosphate as Phosphorous, EPA 
method 365 . 2. 

Nitrate-N This result is actually Nitrate-Nitrite -N (N03 -N02-N). This 
determination is the total inorganic nitrogen present in the 
sample . Nitrate-N result is actually expected to be lower than 
the N03 -N02 -N result provided . 

TKN-N This result was estimated by adding Ammonia as N with N03 -N02 -N. 
Since TKN is a measure of all nitrogen present in the sample, 
this estimate is a close approximation to the actual result . This 
estimate was used because current labs on contract do not perform 
TKN -N. 

Ammonia-N This result is truly Ammonia-NEPA method 350 . 1. 

Please note the following units: 
mg/1 is ppm 
ug/1 is ppb 
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