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EXECUTIVE SUMMARY 

A Hanford Federal Facility Agreement and Consent Order (Tri-Party) change order 
created a milestone requiring a Expedited Response Action (ERA) for the 100 Area River 
Effluent Pipelines (Appendix A) . The U.S. Environmental Protection Agency is a co-lead 
agency and the State of Washington Department of Ecology is the other co-lead agency. 
This classification ERA is non-time critical. The proposal will follow the applicable sections 
of 40 CFR 300, Subpart E (EPA 1990) , the Hanford Federal Facility Agreement and Consent 
Order Action Plan (Appendix D, Work Schedule) (Ecology et al. 1993), the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980, the Resource 
Conservation and Recovery Act of 1976, the State of Washington Model Toxics Control Act 
(MTCA), and Guidance on Conducting Non-Time Critical Removal Actions Under CERCLA 
(EPA 1993). 

The ERA goal is to remove and/ or stabilize the 100 Area Reactor river discharge 
lines and outfall structures . The action should eliminate the physical and potential 
radiological hazards associated with deteriorating pipeline conditions. 

From 1943 to the present, the Columbia River has been used as a water supply by the 
Hanford Nuclear Reservation. The reactors , except 100-N, used the river water mainly for 
primary reactor core cooling purposes. The 100-N system provided river water to a 
secondary water cooling loop. All primary reactor discharge pipes contain some residual 
radioactive contamination (UNC 1986). 

The river discharge lines are part of each reactor's effluent system. Most lines 
stopped operating when the associated reactor was shut down. The K lines still service the K 
Area basins. The N line still services the 100-N Area. 

Three alternatives were evaluated as part of the engineering evaluation and cost 
analysis. The alternatives are no action, pipe inspection and separate pipe work plans , and 
pipe removal. 

The preferred alternative is to perform the Pipe Inspection and separate Work Plans. 
After phase 1 is completed, a "Phase 1 Findings Report" detailing the inspection results and 
recommended pipe remediation work plans will be issued. The report's work plans will 
include permit requirements , costs, and schedule. This appears to be the best alternative to 
protect the environment and be cost effective. 

ES-1 
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1.0 SITE CHARACTERIZATION 

1.1 INTRODUCTION 

Public awareness of activities influencing the environment continues to draw 
considerable attention to the Hanford Site. Further environmental contamination and 
increased environmental degradation are common concerns. 

This proposal presents information for conducting an Expedited Response Action 
(ERA) for the 100 Area River Effluent Pipelines (Appendix A). The U.S. Environmental 
Protection Agency (EPA) is a co-lead agency and the State of Washington Department of 
Ecology (Ecology) is the other co-lead agency. This ERA is classified as non-time critical. 
The proposal will follow the applicable sections of 40 CFR 300, Subpart E (EPA 1990), the 
Hanford Federal Facility Agreement and Consent Order Action Plan (Appendix D, Work 
Schedule) (Ecology et al. 1993), the Comprehensive Environmental Response, Compensation, 
and Liability Act of 1980 (CERCLA), the Resource Conservation and Recovery Act of 1976 
(RCRA), the State of Washington Model Toxics Control Act, and Guidance on Conducting 
Non-Time Critical Removal Actions Under CERCLA (EPA 1993). 

A non-time-critical ERA proposal includes preparation of an engineering evaluation 
and cost analysis section (EPA 1993). The engineering evaluation and cost analysis is a 
rapid, focused evaluation of available technologies using specific screening factors to assess 
feasibility, appropriateness, and cost. 

The ERA proposal will undergo a 30-day public review and comment period. Upon 
public comment resolution, the EPA and Ecology will issue an Action Agreement 
Memorandum. The memorandum will authorize implementation of the EPA/Ecology 
selected remediation alternative. 

1.2 SITE DESCRIYfION AND BACKGROUND 

From 1943 to the present, the Columbia River has been used as a water supply by the 
Hanford Nuclear Reservation. The reactors (Figure 1), except 100-N, used the river water 
mainly for primary reactor core cooling purposes. The 100-N system provided river water 
to a secondary water cooling loop. All primary reactor discharge pipes contain some 
residual radioactive contamination (UNC 1986). 

The river discharge lines are part of each reactor's effluent system. Most lines 
stopped operating when the associated reactor was shut down (Table 1). The Klines still 
service the K Area basins . The N line still services the 100-N Area. 

1 
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Figure 1. 100 Area Reactor Location Map. 
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Table 1. River Discharge Line Operating Histories. 

. 
Reactor Initial Reactor Final Reactor Years 

Area Startup Date Shutdown Date Operated 

100-B 9/44 2/68 23 

100-C 11/52 4/69 16 

100-D 12/44 6/67 13 

100-DR 10/50 12/64 14 

100-F 2/45 6/65 20 

100-H 10/49 4/65 15 

100-KE 4/55 1/71 16 

100-KW 1/55 2/70 15 

---... · .... 
5--. 100-N 12/63 2/88 25 

3 
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The land portion of the effluent pipe system is underground to provide shielding 
protection from short-lived gamma radiation. Each line extends from its associated reactor to 
an outfall structure to the main Columbia River channel outlet. 

Outfalls are open, reinforced concrete structures that directed the water through either 
the river discharge lines or through spillways. The spillways are concrete flumes used when 
the river lines were blocked, damaged, or undergoing maintenance. 

The concrete river discharge lines ran from the outfall structure down to the river 
bottom level junction. Same-diameter steel pipes continued from the junction on a level run 
to the river outlet. Typically a shallow river bed trench was excavated. The pipe was joined 
using butt welds, dresser couplings, and ground jumpers. Concrete cones anchored the lines. 
Fill three ft thick buried the pipe. A final anchor and boulder riprap secured the pipe outlet. 
A smooth round lip modified the pipe mouth. 

Released reactor cooling water went to a retention basin located between the reactor 
building and the river. Water retention permitted thermal cooling and the decay of short
lived radioisotopes prior to _river discharge. As reactor production increased, the hold-up 
period decreased. The basins also served to hold-up flow of effluent with high radioactive 
isotope concentrations resulting from fuel element failure . This effluent was isolated and 
diverted, either by gravity or pumping, to an open pond area or crib . The pond or crib 
filtered the effluent through the ground. 

1.2.1 Physical Description 

The following descriptions are based on a 1986 inspection (UNC 1986) and a 1994 
survey (WHC 1994). All effluent lines discharge underwater generally in the center of the 
river channel. Tables 1 and 2 summarize the pipeline history and physical data. The 14 
pipelines proposed for remediation are : 

• 100-B River Lines (2) 

• 100-C River Lines (2) 

• 100-D and 100-DR River Lines (3) 

• 100-F River Lines (2) 

• 100-H River Lines (2) 

• 100-K River Lines (2) 

• 100-N River Line (1 ) 

4 
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Table 2. River Discharge Line Physical Data. 

Pipe Outfall 
Diameter No. of Total Length Structure 

Area cm(in) Lines m(ft) Status 

100-B 107(42) 1 228(750) 116B-7 Standing 

100-B 168(66) 1 210(690) 116B-8 
Demolished 

100-C 137(54) 2 152(500) 116-C-4 
Demolished 

100-D 107(42) 2 564(1850) 116D-5 Standing 

100-DR 152(60) 1 549(1800) 116-DR-5 
Demolished 

100-F 107(42) 2 91(300) 116-F-5 
Demolished 

100-H 152(60) 2 252(825) 116-H-5 
Demolished 

100-K 210(84) 2 396(1300) 1904-K Standing 

100-N 259(102) 1 320(1050) 1904-N Standing 

/ 
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A Hanford Cultural Resources Laboratory review reports that there are no known 
cultural resources or historic properties within the very limited proposed project areas (PNL 
1993). 

1.2.1.1 B and C Pipelines. The B effluent piping consists of two outfalls (116-B-7 and 
116-B-8) . These outfalls feed two river discharge lines (Figure 2) . From the 116-B-7 outfall 
the effluent discharges through a 42-in. diameter welded carbon steel pipeline with a 1/2 in. 
thick wall. The discharge line from the 116-B-8 outfall is a 66-in. diameter· carbon steel line 
with a 1/2 in. thick wall. 

Large cobbles and boulders cover the B-7 pipe river bed area. The 42-in. pipeline 
extends about 400 ft offshore with the last 40 ft exposed on the river floor . The pipeline 
relief where it is exposed varies 2 to 3 ft. The burial sediment depth varies from 1 to 3 ft 
(WHC 1994). 

C 
r,..~ Large cobbles and boulders cover the B-8 river bed area. The 66-in. pipeline extends 
C! 
C'-.! about 400 ft offshore with the last 100 ft exposed on the river floor. The pipeline relief 
~ where it is exposed varies from 1 to 3 ft. The burial sediment depth varies from 1 to 3 ft 
~ (WHC 1994). 

1.2.1.2 C Pipelines. The C effluent system discharges from the 132-C-2 outfall through 
two 54-in. diameter steel lines with 1/2 in. thick walls (Figures 2 and 3). 

Large boulders that project up to 3 ft above the river bed are present throughout this 
site. The two 66-in. parallel pipelines extend about 300 ft offshore. Both pipes are exposed 
at various locations along the pipe run. The sediment burial depth for both pipes varies from 
1 to 3 ft (WHC 1994). 

A pipe scraping sample had 937 pCi/g gross Beta and 12 pCi/g gross Alpha counts 
(UNC 1886) . 

1.2.1.3 D and DR Pipelines . The D and DR effluent piping has two outfall structures 
(116-D-5 and 116-DR-5) feeding three river discharge lines (Figures 4, 5, and 6) . From the 
116-D-5 outfall, the effluent discharges through two 42-in. diameter reinforced concrete/steel 
pipes. The steel pipe has 1/2-in. thick walls. From the 116-DR-5 outfall the discharge line 
is a 66-in. diameter carbon steel line with a 1/2 in. thick wall. The three pipelines pass 
through the 100-D island and discharge into the main river channel. 

The river bed along these two parallel pipe runs appear to be relatively smooth and 
are covered with sand, gravel , and cobbles. The pipe runs are about 500 ft apart. Both pipe 
runs extend about 1300 ft into the river. The D pipe run contains two 42-in. pipelines buried 
along the entire run to a depth of about 2 to 7 ft without the outlets exposed on the river bed. 
The DR pipe run consists of one 60-in. pipeline buried along the entire run from 2 to 6 ft 
with the outlet exposed on the river bed (WHC 1994). 

6 
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A pipe scraping sample had a 799 pCi/ g gross Beta and 6 pCi/ g gross Alpha counts 
(UNC 1986). 

1.2.1.4 F Reactor Pipelines. The F effluent system has the 116-F-8 outfall feeding two 
lines (Figures 7 and 8) . The discharge is through two 42-in. diameter reinforced 
concrete/steel pipe lines. These pipes have 1/2-in. thick walls . Concrete anchors stabilize 
the pipelines. 

The two 42-in. parallel pipelines extend 300 ft. The side-scan radar shows the river 
bed to be smooth. The two pipes and associated structures extend about 80-ft offshore and 
protrude 4 to 8 ft above the river bed. No buried or exposed pipelines could be found 
further off shore with any of the geophysical instruments. The two pipelines could not be 
clearly identified, possibly due to what appears to be large pieces of debris or rip-rap resting 
on them (WHC 1994). 

A pipe scraping sample had 2919 pCi/g gross Beta and 27 pCi/g gross Alpha counts 
(UNC 1986). 

There are broken pipe sections buried on the river bank just upstream of the outfall 
structure. The broken pipe sections are marked with stakes. 

1.2.1.5 H Pipelines. The H effluent system consists of the 116-H-5 outfall structure with 
the discharge piping being two 60-in. diameter carbon steel lines with 1/2 in. thick walls 
(Figures 9 and 10). In the early 1960's the 100-H Area lines were re-anchored and buried 
after trapped air floated them out of place . 

The river bed at this site consists of cobbles with occasional large boulders. The two 
60-in. diameter pipelines extend about 500 ft into the river. Both pipelines are buried along 
the entire alignment at a depth of 3 to 8 ft . There is .no evidence on the side-scan sonar, 
ground penetrating radar (GPR) , or bathymetric data that the pipeline outlet ends are exposed 
on the river bed (WHC 1994). 

1.2.1.6 K Pipelines. The K effluent system consists of the 116-K-3 outfall structure 
discharging into two welded, 84-in. diameter carbon steel lines with 1/2 in. thick walls 
(Figure 11). 

This site 's river bed consists of large cobbles, boulders, and possible other debris. 
The two 84-in. pipelines extend about 250 ft into the river. The pipelines are exposed along 
most of the run. The pipelines protrude 1 to 3 ft above the river bed at these exposures 
(WHC 1994) . 

12 
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Figure 7. Effluent System, F Reactor. 
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Figure 9. Effluent System, H Reactor. 
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1.2.1.7 N Pipeline. The 102-in. outfall line is a discharge point (Outfall Number 009) 
which disposed raw river water used to cool the secondary cooling water for the N reactor. 
The discharge line extends approximately 400 ft into the Columbia River and turns upward 
where water is discharged through a 13 ft . port. 

The river bed is covered with cobbles and patches of large boulders. The 102-in. 
pipeline could not be imaged with the GPR. The GPR did work successfully at all the other 
sites. Two images on the Bubble Pulser data are interpreted to be the pipeline. They show 
the pipeline to be 8 to 10 ft below the surface, which is the GPR maximum capability limit. 
The pipeline outlet is exposed on the river floor and has a relief of 3 to 4 ft (WHC 1994). 

1.2.2 Surface Water Hydrology 

Flow in the Columbia River is relatively swift at the effluent pipe outlets. The flow 
is regulated by Priest Rapids Dam. River levels vary as much as 1.5m (5 ft) daily. A 
complete description is presented by Cushing (1991). Columbia River recorded flow rates 
range from about 4,500 to 18,000 m3/s (158,000 to 635,000 ft3/s) during spring and early 
summer runoff to about 1,000 to 4,500 m3/s (35 ,300 to 158,999 ft3/s) during the late summer 
and fall low flow season. A 1,020 m3/s (36,_000 ft3/s) is maintained along the Hanford 
Reach. 

1.2.3 Sensitive or Critical Habitat 

Wetlands habitat exists in the Columbia River riparian zone. This zone supports 
stands of willows, grasses, aquatic macrophytes , and other plants. The wetlands along the 
river are impacted by seasonal and dam controlled fluctuations in water level. 

A 100 Area Ecological Study (WHC 1993) did not identify any species of concern in 
the immediate project areas. Prior to any field activities starting, additional surveys will 
ensure that no endangered species are impacted by remediation activities . · 

1.3 CHARACTERIZATION 

1.3.1 River Discharge Lines Characterization Report 

In the early spring of 1984 the deactivated effluent water discharge lines (river lines) 
for the 100-C, 100-DR, 100-F, and 100-H Areas were radiologically and physically 
characterized by UNC Decommissioning Services and Suboceanic Consultants, Inc. (UNC 
1986). 

The subcontractor located the lines ; verified tJ:ieir size, number, and position; assessed 
their condition; and collected pipe sections and sediment samples . These activities showed 
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that pipe segments were missing from the 100-F pipelines. This missing pipe section was 
later discovered, during an effort separate from these characterization activities, buried on 
the river bank upstream of the spillway. 

It is not clear if the contractor filled in the pipe segment holes and pipe with fill 
material or covered the holes and contoured the immediate area. An internal pipe inspection 
would clarify the configuration. 

The predominate isotopes in the lines are Europium-152 and -154. The highest 
concentrations came from interior pipe scraping samples. For each sample tested, the 
isotopic concentrations in the sediment were less than in the scrapings. Most of the activity 
seemed to be fixed within the rust on the interior pipe surface, from which the scrapings 
were collected. Table 3 lists the radiological data from the sampled 100-C, 100-DR, and 
100-F pipelines . 

.. 
N':"j. The contact dose rate on the outside of the pipe surface was zero. The contact dose 
R} rate on the interior surface was less than 1 mrem/hr. 
~ -...,;;. 

~ 
1.3.2 PIPELINE RIVER GEOPHYSICAL SURVEY 

A comprehensive marine geophysical survey, using navigation and echo sounding, 
side-scanning sonar, sub bottom profiling, seismic reflection profiling, and ground penetrating 
radar, located and mapped the 14 effluent pipelines. It appears that all the pipe trenches 
were not filled in completely. These river bed irregularities are apparently causing turbulent 
flow conditions over the pipe trench locations. 

1.4 RISK ASSESSMENT 

Risk is a combination of exposure and toxicity. If an exposure pathway from the 
source to a receptor (human or ecological) does not exist there is no risk. Also, if the 
constituent has no toxic effect on the receptor there is no risk, even when an exposure 
pathway is possible. The radionuclide levels inside the pipeline could pose a risk for some 

· pathways. This section reviews the following potential exposure pathways: ingestion, 
inhalation, and external exposure from gamma emitting radionuclides for humans or fish 
under current conditions and under future conditions if the pipes break loose. 

Physically, the pipelines are open at the outlets. These holes and other structures 
associated with the pipes (such as concrete anchors) provide habitat for aquatic life. The fish 
that are the most likely to benefit from thise habitat are squawfish. They are a significant 

19 



DOE/RL-94-79, Draft A 

Table 3. 1984 Radiological Data. 

SITE Sample Type Isotope 1984 pCi/g value Activity 
(1994 decayed Level 

value) Direct 
dpm/probe 

100-C Inner Pipe Surface 33,000 

Loose Scale Co-60 150(40) 
Eu-152 3, 400(1 907) 
Eu-154 580(376) 
Eu-155 51(1) 

Pipe Scrapings Co-60 600(160) 
Eu-152 7, 700(4320) 
Eu-154 1,300(843) 
Eu-155 150(3) 

100-DR Inner Pipe Surface 30,000 

Loose Scale C0-60 150(40) 
Cs-137 25(4) 
Eu-152 1,700(954) 
Eu-154 310(201) 
Eu-155 16( < 1) 

Pipe Scrapings C0-60 670(180) 
Cs-137 28(6) 
Eu-152 7 ,000(3927) 
Eu-154 1,200(778) 
Eu-155 83(2) 

100-F Inner Pipe Surface 20,000 

Loose Scale C0-160 120(32) 
Eu-152 6,500(3647) 
Eu-154 1,000(649) 
Eu- 155 73(2) 

Pipe Scrapings Co-60 330(88) 
Eu-152 12,000(6732) 
Eu-154 1,900(1 232) 
Eu-155 93(2) 

Current Activity Level = Data Collection Activity Level X e•>.T 
11. = 0.693/Isotope Half Life Constant 

Activity 
Level 
Smear 

dpm/100 cm2 

6,700 

6,700 

10,000 

T = Time duration from data collection time to desired current time. 
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predator of young salmon (Wydoski and Whitney 1979). Sturgeon also might enter the 
pipes, to rest out of the current. 

The toxicology of the radionuclides within the pipes would be of little concern from 
ingestion or inhalation routes for either humans or fish, since they evidently do not get 
flushed into the main body of the river and are in particulate form. No dose is calculated for 
humans since no current pathway exists. Because the 1986 characterization report (UNC 
1986) reported a contact dose rate for the pipes' interior surfaces ( once they are out of the 
water and dry) to be less than 1 mrem/hr, there is no reasonable pathway of concern to 
human health if the pipes remain stable. 

The only pathway of potential significance is for fish such as sturgeon and squawfish, 
which may enter the pipes and rest for a time. If they do, they could be exposed to radiation 
from the radionuclides present. The potential exposure would be small, external, occasional, 
and to individual fish rather than the population. Squawfish, which are most likely use the 
pipelines as a more permanent habitat than are sturgeon, could be exposed for longer periods 
than sturgeon. However, the ecological concern is not that the pipes might harm the 
squawfish, but that the pipes provide habitat for an undesirable fish. 

If the pipes break loose and scale particles are flushed to the river, most particles will 
spread in the river, probably settling out in backwater areas (such as sloughs) and in McNary 
pool. Because the quantity of the sediment and scale is not known, the distribution in the 
river is impossible to calculate. However, since the particles would diffuse in the current, 
the dose is not likely to be significant, and possible ingestion of fine particles that remain 
suspended would be the potential pathway for humans (for example, while water skiing) and 
fish. 

In summary, this risk assessment does not show any threat to the general public or 
environment. It does show a minor threat to an individual person or fish coming in direct 
contact with the interior pipe scale. 

2.0 IDENTIFICATION OF REMOVAL ACTION OBJECTIVES 

2.1 ERA GOAL 

The ERA goal is to remove and/or stabilize the 100 Area Reactor river discharge 
lines and outfall structures. The action should eliminate the physical and potential 
radiological hazards associated with deteriorating pipeline conditions. 
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2.2 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

Section 7.5 of the Action Plan in the Hanford Federal Facility Agreement and Consent 
Order (Ecology et al. 1991) contains the basic description of applicable or relevant and 
appropriate requirements (ARAR). An ARAR summary is presented in Table 4 below. 
Depending on the alternative selected, not all requirements will apply. 

3.0 IDENTIFICATION AND ANALYSIS OF REMEDIAL ACTION ALTERNATIVES 

3.1 REMEDIAL ALTERNATIVES 

3.1.1 No Action Alternative 

No action will be taken. The steel pipes will deteriorate naturally over time in the 
river. The outfall structures and spillways will remain in their present condition. 

3.1.2 Pipe Inspection and Separate Pipe Work Plans Alternative 

This alternative contains-two phases . The first phase contains three steps to provide a 
clean shore base, inspect the pipes internally, and remove some buried pipe sections. The 
second phase will use the inspection data to write a report providing separate remediation 
work plans for each pipe run. Individual pipe run work plan completion will follow report 
approval by Ecology and EPA. 

3.1.2.1 Phase One. The frrst step is excavation and radioactive decontamination of each 
effluent pipe outfall structure and spillway. This provides a radiation-free clean shore base 
for operations support. 

The second step is performing an internal pipe underwater robotic inspection that 
documents each pipe's interior condition from the outfall to the river outlet. These pipe 
inspection activities will include video recording of the interior conditions, radiation 
monitoring measurements, pipe interior scale and sediment collections. The robot will access 
each pipe from the outfall inlet. 

The third step is t?e excavation, inspection, decontamination, and disposal of. the 
100-F shoreline buried pipe segments . 
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Otscrlpllon 

Section 10 Permit 

Pennits for Discharge of Dredge or Fill Material into 
Waters of I.he U. S. 

Nationwide Permits 

National Primary and S«ondary Ambient Air Quality 

Standards 

Air Standards for Paniculates 

National Emissions St.and.lfds for Hazardous Air 
Pollutarus ( NESHAP) 

Radionuclide Emissions from DOE Facilities (except 

Airborne Radcm-222) 

Floodplai~/ Wetlands Envirorunenul Review 

Prott!Clion of llisrnrK: anJ Cultural Pr~nies 

Fii.h and Wikllife Sc!rvicdi List of Endangered and 
Thn:;;uenc:d Wildlife anJ Plants 

National Prim.try Drinking Wau:r Regulatiom 

Federal Water Pollution Control Act. as amended by the 
Clcan Wau:r Act of 1977 

Nation.&! Environmental Policy Act (NEPA) 

Endangered Species Act of 1973 

W ikl and Scenic Rivers Act 

Deparuncnl of Ecology 

Air Pollution Regulations 

33 CFR 322 

33 CFR 323 

33 CFR 330 

CMatloo 

40 CFR Pm 50 

40 CFR §50.6 

40 CFR Pm 61 

40 CFR§61.92 

IO CFR Pm 1022 

36 CFR 800 

50 CFR Pans 17, 222, 225, 226, 
227 . 402, 424 

40 CFR Pan 141 

33 u.s.c . 1251 <I seq. 

42 U. S. C. I 4321 ct seq. 

16 U. S. C. 1531 Cl seq. 

16 U. S. C. 1271. 

RCW 43.21A 

WAC 173-400 

9'H 3293. 4200 

Requirement, 

Permits for structures in or work thal affc:cu navigable WllCfS are ~ired prior to construction. 

Discharging dred&e and fill maaerial inlO U. S. waters requires a permit from Corps of Ena:ineers. 

Nationwide Permits regulate wilh little delay or documentation cenain waterway activities having 

minimal impx:1. 

Seu Natiooal Ambien1 Air Quality SWldards for ambient pollul>DIS which are reKUlau:d within the 
reeion. 

Prohibits average concentrations of particulale emissions in excess of SO micr~/m' annually or 
ISO mM:rograms/m> per 24-hwr period. 

Establishes numerical sWldards for hazardous air pollutants. 

Prohibits tmissions of radionuclidcs to the ambient air excecdi.na an effective d~ equivak:nt of 10 
mrem per year . 

Requires fi:deral agencies to avoid, to the exu:na possible, adverse effects a.uociatcd wilh the 
dcvel(l'mtnt of a floodplain or the destruct.ion or loss of wetlands. 

Requires a cultural resources review. 

Requires iden1ification of activities that may effect !isled species throu&h a site assessment. Actions 
must no1 lhreaten the continued existence of a lisled species or destroy critical habitat . 

Establishes maximum cootaminanl: levels (MCL) and muimum conwninaN level eoals (MCLG) 
for organic, inor&anic, and radiOielive constituents. The aven&c annual concentntioo ~f beta 
pa.rticlc and photon radioactivity from manmade radionuclides in drink.in& water shall not produce 
an annual dose equivalent to total body or any internal oraan in excess of 4 mrem/ycar. 

Creates the basic national framework: for water pollution control and water quality management. 

Requires an evalua.tion of the proposed activities effects on the environment. 

Prohibits federal agencies from jeopardizing threatened or endangered species or adversely 
modifying habitat cssen1ial to their survival. 

Prohibits federal agencies from recommend.in& authorizatioo cA any wuer resource project that 
would have a direct and adverse effect on the va lues for which a river was desi&n,aled as a wild and 
scenic river or included as a study area. 

Vests the Washington Deparunent of Ecology with the awhority lO undenake the swc air reKUlaliOO 
and management program. 

Establishes requirements for the control and/or prevention of the emission cA air contaminants. 

A Corp of En11ineen permit may be required. 

Obtain a Corp of En&ineer permil. 

Obwn a Shon:linc Developmen Pennil from the Corp of 
Engineers. 

A pocential for paniculalc emissions exists durin& outfall 
excavation. 

Applkablc to removal tcchnoloeics where air emissions may 
occur. 

A Floodplain/Wetland assessment is required. 

The cultural resources review is in included in the NEPA 
documenwion. 

An Endangered Species Approval is required from the U. S. 
Fish and Wildlife Service. 

The Columbia River is a public drinkin& water supply for 
downstream cooimunities. 

Pennit may not be required for CERCLA actions. Substantive 
requirements must be mec. 

All prq,osed activities require a NEPA review. 

The Colwnbia River Hanford Reach is under study for 
inclluion as a wild and scenic river. 

Applicab~ if emission sources arc created durine remedial 
action. 
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Description 

Standards for Maximum Emissions 

Emission Limits for Radionuclidcs 

New .md Modified Emission Units 

Modd Toxics Control Act 

Hazardous Waste Cic:anup Re.,,ulations 

Sdt:t:tion of Clt:anup Ac1i1>ns 

Clc;mup Ac1i1ms 

lnstinnional Conuols 

Rcsklual RaJilliClivc Material as Surface Contamination 

Proc:cctiun and Enhanccment of lhc Cultural Environment 

Hanford Rc:ach Study Act 

U.S. Dcparunen< of Energy Ordcn 

Prcq,crational Mooitorina of Facilities, Sil<S, and 
Operations 

Radiation Protection of the Public and tbc Environmem 

Radiatioo Dose Limit (All Pathways) 

Chtlon 

WAC 173-400-040 

WAC 173-480 

WAC 173-480--060 

RCW 70. 105D 

WAC 173-340 

WAC 173-340-300 

WAC 173-340-400 

WAC 173-340-440 

U.S. NRC Regulatory Guide 1.86 

Exc:cutivc Onkr 11593 

PL 100-005 

DOE 5400.1 

DOE 5400.5 

DOE 5400.5, Cbapcer II, Scctioo 

la 

9'lA3Z93. 420 I 

Requirements 

Requitts best avaiW>le cootrol technok>&Y be used to cootrol fu&itivc emissions of dust from 
materials bandlin&. coostruction. demolition, or my other activities tJm arc sources of fu&Wve 
emissions. Restricts emia.d paniculal<:s from beina deposil<d beyood Hanford. Requires cootrol 
of odors emia.d from the source. Prohibits maskin& or conccalina prohibil<d emissions. Requires 
measures to prevent fu&itive dust from becoming airborne. 

Cootrols air cmissioos of radioouclides from specific sources. 

Requires the best available radiooa..:lidc cootrol technolO&)' be uliliud in plannin& constructioo, 
installation, or cstablishina: a new emission Wlit. 

Requires remedial actions to amUl a degree of cleanup pr(UC:tive of human beallh and the 
environment. Authorizes the staet: to lllvcsti&ate rc&cue of hazardous subslanCCS, conduct remedial 
actions , carry out state pro&fiil.mS authorized by federal cleanup, laws , and to take other actions. 

Addresses releases of hazardws substances caused by past activities, and poteotla.l and oneoina: 
releases from current activities. 

EstabllShc:s cleanup n:quircmcm to be included in cleanup plans . Identifies technoloeies to be 
considered for remediation of hu.ardous substances. 

Ensures ttw the cleanup action is desig~. comuucted, and opcra1Cd in accordance with the 
cleanup plan and other specified rc<p1ircments . 

Requires physical measures such as fences and si&n5 to limit inlerferenc.c with cleanup, and legal 

and administrative mechanisms to enforce them. 

Sets contamination auidclinc:s for release of equipment and buiklin&: components for unrestrkled us , 

and if buiklini5 arc demolished, shall oot be exceeded for ifound conwnination. 

Providd direction to federal agencies to preserve, restore, and maintain cultural resources . 

Provides for a comprehensive river conservation study. Prohibits the consttuction of any dam, 
channel, or navigation project by a federal agency for 8 years after enactment. New federal and 
non•fedcral projects and activities are required, to the extent practicable, to minimize direct and 
adverse effects on the values for which the river is under study and to utilize existing structures . 

Enviroomenial study to evaluale scasooal changes is r,quircd if a project bas the potelllial for 
si&Wficant adverse enviroomental impiel. 

Establishes standards and requircmelllS for opcratioos of DOE and DOE cootracton respecting 
proccctioo of the public and the enviroomelll against widuc risk of radiatioo. 

The exposure of the public to radiation soun:cs as a cooscqucncc of all routine DOE activities shall 
DOl cause. in a year, an effective dose equivalent ereater than 100 mrcm from all exposure 
pathways, except under spcciflCd cin:urnsWtCCS. 

-
Applicable to dust emissions from CUiiin& d coocme and metal 
and vehicular traffic durina r,mediatioo. 

Applablc: to remedial activities that result io air emissions. 

Applicable: to remedial actiom mat rcsuk in air emissions . 

Applicable to facilities when: hazardous ,ubs= have been 
released, or there is a thrcaieocd release that may pose a threat 

to human health or the environmcm. 

Pertains to sites, struc:turcs, and objects of historical, 
archeological, or archilCCtUral significance. 

Notify the Natiooal Park Service of propoocd activities. 

This study may be required dcpcndina oo the alternative 
sclecu:d. 

Pertlnem if remedial activities are •routine DOE activities• . 
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Desa-lpllon 

Radiation Protection for Occupatiooal Wort,,. 

Radioactive Waste M anagcment 

Exc-1 vations 

llabitat Buffer Zone fur Bald Eagk: Rules 

Bak! Eagle PrOlectioo Rules 

Regulating the: Taking or Posscssin& of Game 

Endangered, Thtcatcnt:d , or Sensitive Wildlife Species 

Classification 

Wattr Pollution Control A<..1 

Sediment Source Corurol Consideration 

Sediment Managerncru Standards 

Nuck:ar Energy and Radiation 

Radiation Protection - Air Emissions 

Aquatic Lands lease 

CMltlon 

DOE 5480. 11 Section 9a 

DOE 5820.lA 

Chaplen Ill and IV 

DOE 6430. IA 

RCW 77.12 .655 

WAC 232-12-m 

RCW 77.12 .040 

WAC 232- 12-297 

RCW90.48 

WAC 173-204-400 

WAC 173-204 

RCW 70.98 

WAC246-247 

RCW79.90 

9'U 293 4202 

Requlremalla 

Esl>blisbcs radiatioo protectioo sWldanls and program requ~meots 10 prOICCl wortcrs from 
ionizin& radiation. 

Esl>blisbcs policies and euidclincs by which DOE mana&cs radioactive wasu:, wasl<: by-prodUC1S, 
aiKI radioactive contaminated surplus facilities . Disposal shall be on the site at which it was 
cenerat<d, if practical, oc a1 aoodler DOE facility. DOE was1<: <Olllainin& byprodua Dia1<:rial sball 
be ston:d, ,t>bilized in place, and/oc dispooed of coosis1<:D1 wilh the requ~meDIS of the residual 
radioactive ma1<:rial euidclines coruined in 40 CFR 192. 

An excavation pcnnit is required for all excavatioo activities . 

Prescribes action to protect bald caale habitat, such as nestin& or roost sites, lhrou&h the 
development of a site managemerv plan. 

Pn:scri~ action to protect wildlife classified as endaJlicrcd, thru.tencd, or sensitive , through 
development of a slte management plan. 

Requires application for sedimcna impact zone authorizations and sets further requirements for 
managine sediment contamination. 

Provides rcgula10ry and managemcns: 1oals for the qualiry of all scdimeNS throughout the stale. 

Requires that radionuclide cmissiom to the air shall not ca.use a dose C(Jlivalent of more than 25 
mrem/year 10 the whole body oc 75 mn:m/year 10 a critical ocean of any public member. 

Any propooed uses or ilClioo involvina coosnuctioo, fillir~. dred&ina, drillin&. minrn&, road 
coosttuction, utility installation, or «her activities within the Columbia River beds or shoreline may 

require an aquatic land lease aoo/or authorization. 

Obtain excavation pennit. 

Applicable if the areas ex remedial activities inc ludes bald eagle 
habitat. 

ApplicaMc if wildlife classified u cndan&crcd, threatened, or 
sensitive arc present in areas impacted by remedial activities . 

Applicablc: to human activity that exposes or re-suspends 
sediments which exceed standards of WAC 173-204-304 (sec 
I TI-204-110(31) 

Pcrtinelll to drcd&ina: and mhcr activities conducted in the 
Columbia River. 
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I Desa-lpl loo CNalloo Requirement• llomarl<1 I 
Dredge and fill Regulatory Proarams 33 CFR Pan 323 Re<p.1ircs a special Anny Corps of Euainecri pcnnit prior 10 lbc discharge of diodge and fi ll May apply when: dn:dgc aod fiU mau:rial may or will be 

material into navigable watc:n . discharged 10 U. S. navigable wau:ri . 

"'"1 
~ -(1) 

~ 

Dra.lgc or Fill Mattrial Dis~a.l Sites 40 CFR Pan 230 Establishes guidelines to n:storc aod maintain lbc chemical. physical. and bioloaical inlcsritJ, of U. Pans may be applicable where dn:dgcd or fiU mau:rial can be 
S. watcn throu&)> lbc cootrol of dn:daed or fiU mau:rial discharacs. dischar&cd into 1bc Columbia RMr or if fuaitivc sediments 

from river work im~ aquatic ccc.ystems. 
~ 
'Cl --· Applicable if wetlands, sanctuaries, and/or n:fuacs an: located 

Ri:stricts dredge and fill dischi.ree to wetlands, sancnwics, refuees, and aquatic ecosystems . in areas impacted by remedial activities. The Columbia River 
Potential Impacts on Special Aquatic SileS 40 CFR 230. Subparts C, D. and is located adjacent IO lbc Saddle Mountain Wildlife Refuge. 

E. 
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~ -(1) 

0 
Radioactj vc: Air Emissions Program ( RAEP) WAC 246-247 All new and modified sources of radionuclide emissions are subject ro a precoostruction review and Approval for excavations is required. 

approval by the S1.au: of WashiJlilon Department of Health. 

Sturm W.ttcr Oisc h.irge 57 FR 175 To comply with the Storm wa.ter construction rc&U,lations and Pcrmil WA-R- IO-OOOF. a Noc ice of Meet requirements . 
lntc:nt must be fik<I with the EPA at lea.st two days prior to the consttuctioo stan. The NOi states 
that the projec1 will comply with General Pcnnit WA-R· IO-OOOF as written. 
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~ t, 
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H yJ raulic Projct.1S WAC 220-II0 Any construction or ocher work that wiU ch.anee the natural flow of a river is required to obtain a Obtain Stale of W ashin&too Depanmcnt of Fisheries approval 

hydnul ic project approval from the Washin&t,oo State Department of Fisheries . as required. 

Shorchne Development WAC 173-14 10 -20 A permit for developin& the: shoreline: prior to construction is required for shorelines nci fcdc:rally Obtain Shoreline Development Permit from Belllon County. 
owned but under lease, casement, license. or oth!r similar federal property ri&hts short of fee 
ownership. 

Water Quality Modification WAC 173-201 A permit, dircc1ive, or order, as appropriate must be obtained from Washington State Department Obtain a Wau:r Quality Modification Permit from lhc 
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3.1.2.2 Phase Two. The second phase will use the inspection data to write an effluent 
pipeline remediation report. This report will provide detailed individual pipe run remediation 
work plans, associated costs, and schedules. These work plans could include combinations 
of the following actions to correct concerns identified during the inspection phase: 

A. Radiological decontamination of pipe interior to clean release standards. This 
can be accomplished using a robot with a wire brush encased in a vacuum 
head. The vacuumed sediments and water would be filtered to collect the 
sediments. Sediment disposal would be as Low Level Waste. 

B. Backfill the pipe interiors with grout, cement, or rock to further anchor the 
pipe to the river bed. 

C. 

D. 

Plug the river outlet and shore inlet with rock, cement, or grout. 

Demolish the associated outfall structure and spillway following completion of 
the corrective action for each pipe. Recycle the concrete. 

~ A possible work plan scenario (assuming there is no contamination problem) is to seal 
the pipe ends and demolish the outfall structure and spillway. 

Upon report approval by EPA and Ecology, work plan implementation will start. 

3.1.3 Pipe Removal Alternative 

Install water tight coffer dams to allow river bed pipe removal. Seal the exposed pipe 
ends to prevent any potential radioactivity contamination spread during removal operations. 
Removal activity schedule will have minimal impact on fish migrations and native fish 
habitat. Scheduling for the January - February time period each year until the removal 
actions are complete will protect the fish migrations . Excavate and decontaminate the 100-F 
steel pipe sections on shore and dispose of as scrap metal. Demolish the associated outfall 
structure and spillway for each pipe . Recycle the concrete . 

3.2 EFFECTIVENESS 

3.2.1 No Action Alternative 

There is a lack of knowledge about the existing condition of and contamination levels 
in all the pipes . The No Action alternative will not fill the knowledge void. Thus, there is 
no positive assurance that taking no action will protect the public and environment. The No 
Action alternative will not be considered further in this document. 
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3.2.2 Pipe Inspection and Separate Pipe Work Plans Alternative 

This alternative will provide information about the existing pipe conditions. This 
knowledge will in tum allow creation of individual pipe remediation work plans. The work 
plans will insure full protection to the public, environment, and workers performing the 
tasks. The work plans will comply with all ARARs . This alternative will meet the ERA 
goal. 

3.2.3 Pipe Removal Alternative 

This alternative will protect the public and workers. Due to the river flow disruption 
caused by the coffer dams, this alternative will require careful engineering and river flow 
control to minimize impacts to the river bed. It will comply with all ARARs and meet the 
ERA goal. 

3.3 IMPLEMENT ABILITY 

3.3.1 Pipe Inspection and Separate Pipe Work Plans Alternative 

The phase one outfall construction activities will consist of excavating and 
decontaminating the outfall structures. Equipment and personnel are available to perform 
these activities. The permitting requirements will be just the basic construction activity 
required permits. 

The robotic inspection activities equipment and personnel are available on site. No 
permits should be required for this inspection and sampling activity. 

Removal of the 100-F pipe sections will require some excavation and decontamination 
activities. Permits will be required to support this activity . Equipment and personnel are 
available on site to remove these pipe sections. 

Phase one activities could start within 3 months of issuance of the Action 
Memorandum by· EPA and Ecology, and funding , personnel, and equipment availability. 

Phase two requirements will depend on the approved work plan report. These work 
plans will identify the equipment, personnel, schedule , and permit requirements. Until these 
plans are generated, scheduling and costs requirements can not be accurately identified. 
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3.3.2 Pipe Removal Alternative 

The removal activities will use standard river pipeline construction techniques. 
Equipment and personnel are available in the region to perform these removal tasks. Close 
attention to detail will be maintained to minimize river sediment disturbances. Permits will 
be required as identified in the ARAR section. 

3.4 COST 

These costs estimates do not include costs incurred in preparing this document. 
Detailed cost estimates are provided in Appendix B. 

3.4.1 Pipe Inspection and Separate Pipe Work Plans Alternative 

Estimated costs to complete phase 1 is $2,113,000.00. After phase 1 is complete, the 
individual pipe work plans will include new cost estimates . 

3.4.2 Pipe Removal Alternative 

Estimated costs to complete is $41,037,000.00 (ACE 1994). 

4.0 COMPARATIVE ANALYSIS OF REMEDIAL ACTION ALTERNATIVES 

An analysis of the two alternatives shows that public and worker health and safety 
concerns can be adequately addressed. The work procedures to accomplish either alternative 
will cover these issues. 

Removing the pipelines from the river bed will create environmental concerns as to 
the impact on salmon migration and downstream salmon nesting beds. When the 300 Area 
Treated Effluent Disposal Facility's outfall system was installed in January 1994, river 
activity was restricted to the months of January and February. This activity period, 
requested by the Washington State Fish and Wildlife Service, would have minimal effect on 
migrating salmon. Any damage to downstream salmon spawning areas could have long term 
impacts. 

Both alternatives can be implemented in acceptable time frames. 
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A cost comparison between the two alternatives shows the Pipe Inspection and 
Separate Work Plans alternative to be the most cost effective, providing the decision is made 
not to remove all the pipes. 

Table 5 below summarizes the comparative analysis . 

5.0 RECOMMENDED REMEDIAL ACTION ALTERNATIVE 

The preferred alternative is to perform the Pipe Inspection and separate Work Plans 
alternative. After phase 1 is completed, a "Phase 1 Findings Report" detailing the inspection 
results and recommended pipe remediation work plans will be issued. The report's work 
plans will include permit requirements, costs, and schedule. This appears to be the best 
alternative to protect the environment and be cost effective. 
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Effectiveness 

Protects Public 
Health 

Protects 
Environment 

Residual Effect 
Concerns 

Implementability 

Technically 
Feasible 

Availability 

Administrative 
Feasibility 

Cost 
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Table 5. Alternative Comparative Analysis. 

Pipe Inspection and Pipe Removal 
Separate Work Plans 

Yes Yes 

Yes Disruption of river flow 
and river bed sediments 
may damage salmon 
downstream spawning 
areas. 

No residual impacts are Any damage to 
expected unless it is downstream salmon 
decided to remove the spawning beds could take 
pipes from the river bed. years to correct by 

natural means. 

Yes Yes 

Yes Yes 

Yes Yes 

$2,113 ,000.00 plus Phase $41 ,037 ,000.00 
2 costs . 
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Change Nuit>er 

M-16-93-01 

Originator 

Julie Erickson 
Class of Change 

Federal Facility Agreement and Consent Order 
Change Control Form 

Do not use blue ink. Type or print using black ink. 

Date 

Sept. 30, 1993 

Phone 

376-3603 

C l I • Signatories D<l 11 - Project Manager C l I I I • Unit Manager 

Change Title 

Effluent Pipeline Expedited Response Action 

Descr iption/Justification of Change 

Add to the Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement) 
the following milestone: 

M-16-80 
Submit to the U.S . Environmental Protection Agency and the State of Washington 
Department of Ecology the Engineering Evaluation/Cost Analysis (EE/CA) for 100 Area 
Reactor Effluent Pipeline Removal . 

Due: September 1994 

lfll)clct of Change 

The action should eliminate the physical and potential radiological hazards associated 
with deteriorating conditions of the pipelines. Broken sections of the pipeline could 
become a physical hazard to tribal and recreational uses of the river. 

Affected Docunent s 

I 

I 

I 

I 

I 
II 

I 
( 

I . 

Hanford Federal Facility Agreement and Consent Or_der (Tri-Party Agreement) Action Plan, ( 
Appendix D, Work Schedule. 

Approvals _ Approved _ Disapproved 

DOE Date 

EPA Date 

Ecology Date 

A-l 
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Description/Just i fication of Change (Continued) 

Effluent Pipeline Expedited Response Action 

Action 

Removal and/or stabilization of the 100 Area Reactor river discharge lines and 
outfall structures . The action should eliminate the physical and potential 
radiological hazards associated with deteriorating conditions of the 
pipelines. Broken sections of the pipeline could become a physical hazard to 
tribal and recreational uses of the river. 

Back around 

The river discharge lines were constructed as part of each reactor area 
process effluent system and operated until the associated reactor was shut 
down. The pipelines are under or on the river bed and need to be stabilized 
or rewoved. The pipelines are no longer in use and information indicates the 
pipes• · structural integrity is poor. Additionally, residual contamination is 
present primarily as scale inside the pipelines . In 1986 the radiological and 
physical characteristics of the pipelines were assessed. The location, size, 
and number of the pipes were verified and the conditions assessed. It was 
found that pipe segments were missing from the 100-F pipelines, which were 
later discovered downriver. All pipelines at the time were suffering from the· 
deteriorating conditions from river action. The pipes and their anchors were 
being undermined and will eventually give way. 

Health Physics surveyed the pipes and analyzed sediments and scraping samples 
to determine the radionuclides inventory. The predominate isotopes in the 
pipelines were europium-152 and -154. Most of the activity seemed to be fixed 
within the rust on the interior pipe surface from which the scrapings were 
collected. Sediment samples indicated that isotopic concentrations were less 
in the sediment than in the pipe scrapings. The contact dose rate on the 
outside of the pipe surface was zero. The contact dose rate on the interior 
surface was less than 1 mrem/h. 

Scope 

Engineering studies will be conducted to evaluate the alternatives for 
stabilization or removal of the river discharge pipelines. These studies will 
follow the Expedite Response Action non-time critical implementa~ion pathway. 
Studies will consider the ecological and human health risks associated with 
in-place stabilization or removal of the pipes. Additionally, the permitting 
requirements will also be evaluated to determine schedule and cost impacts. 

Assumptions 

• Cost and schedule for pipeline and outfall remov~l will be addressed in 
the EE/CA. 

• A remedial alternatives risk assessment will be performed. 

Schedule 

• M-16-80 Prepare and issue the EE/CA study by September 1994. 
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· 1. Pipe Inspection and Separate Pipe Work Plans Alternative 

Phase 1 

2. 

• 
• 
• 

Excavate and decontaminate the outfalls and spillways 
Robotic Inspection 
30 % Contingency 
Phase 1 total 

Phase 2 

Pipe Removal Alternative 

Remove Pipelines 

• B/C 

• D/DR 

• F 
• H 
• K 
• N 
Total 

B-1 

$ 1,113K 
SOOK 
SOOK 

$ 2-, 113K 

$ S,S64K 
13 ,604K 
2 ,040K 
3,204K 

12,144K 
4,481K 

$ 41,037K 
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