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SPECIAL NOTE: 

The system I have used to document changes from the Draft 1 PAS to the Draft 2 PAS 
can be confusing. To assist in your.review of the second Draft, the following is an attempt to 
explain the coding I have used. 

Table of Contents 

IF A: 

- Heading name or number has been stnlek ottt • this section has been moved or deleted. 

- Heading name or nwnber is fflPIIIIII • this section or heading is new or was moved. 

- Page number has been stnlek ottt • this page number has changed. 

- Page number has been UPIMIII • this page number is new. 

Body of PAS Document 

IF A: 

- Section name or number has been stnlek ottt • this section has been moved or deleted. 

- Section name ffiP111J11 • this section or heading is new. 

- Section number is llllm1IIJ • this section number has.been revised. 

IF: 

. - Text has been stnlek ottt • this text has been moved or deleted from section. 

- Text has been - • this text has been revised or is new to document or section. 

I hope these explanations help, if you have any questions please call me at (509) 891-0450. 

Toni Davidson 
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DRAFT OUTLINE for FINAL DRAFT PAS 

I. Introduction 
. ~ t'D~ 

.I A. -flmpo~ of a Preassessment Screen (PAS) 

(Similar to content in current draft of PAS) 

u.~tl -tnM~ ~--(_ .. \ 
B. 

(To be developed trustees (Chris)) 

C. Scope of 1100 Area Preassessment Screen 

(Similar to content in current draft of PAS) 

IL Background of the Hanford 1100 Area 

A. General Site History 

( Appendices will be referred to here) 

::n:D. 1100 Area PAS Decision Process 

A. Process 

(Discuss how each site was evaluated using background information, site visits, 
and site photos) 

B. Conclusions 

(Discuss the conclusions as outlined in Geoff's November 14, 1997 letter to Toni) 

C. Determination 

(In this section the decision on whether or not or how to proceed with the 1100 
Area will be discussed) 
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I. Introduction 

A. Background of a Preassessment Screen 

Authority for response, remediation, and enforcement of hazardous waste sites under the 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) , as 
amended by the Superfund Amendments and Reauthorization Act (SARA) has been given to 
the Environmental Protection Agency (EPA). In addition to EPA's authority , section 301(c) 
of CERCLA required the President to promulgate rules for the assessment of damages for 
injury to , destruction of, or loss of natural resources resulting from a discharge or release of a 
hazardous substance. The President delegated this authority to the Department of the Interior 
(DOI) in Executive Order 12580. With this authority the DOI developed regulations for 
conducting a Natural Resource Damage Assessment (NRDA) (43 CFR Part 11) with the 
purpose of calculating monetary damages for injuries to natural resources, should a defensible 
claim become necessary in a court of law. 

Through Executive Order 12580 and the National Contingency Plan (NCP) , the President 
designated the Secretaries of the Interior, the Department of Energy, Commerce, Defense, 
and Agriculture as Federal Trustees. Trustees also include the Governors of each State, and 
Indian tribes that hold treaty rights . These agencies act as "natural resource Trustees" for 
resources that fall under their purview. To address overlapping trusteeship , the NRDA 
procedures encourage the formation of a Trustee Council for each NRDA case. The NCP 
spells out the responsibilities of the trustees following notification or discovery of a natural . 
resource injury, loss , or threat. Natural resource trustees have a broad mandate to protect 
and restore resources under their jurisdiction. Therefore, the responsibilities of the trustees 
are not restricted to any single point in the Superfund process. CERCLA Section 104(b)(2) 
calls for coordination between the EPA and the trustees on assessments , investigations , and 
planning. This requirementapplies to removal , remediation, and enforcement at a Superfund 
site. 

Natural Resource Damage Assessment's are not intended to support response or remedial 
activities , but to supplement them by providing compensation to the public for injury to 
natural resources as a result of a chemical spill or release of a hazardous substance under 
CERCLA. If remedial actions are judged insufficient to protect and restore natural resources 
injured by releases from a Superfund site, or if the use of a natural resource is lost or 
curtailed, natural resource trustees may seek to collect damages from responsible parties 
through the NRDA process. The NRDA Regulations outline four major sequential phases for 
conducting a damage assessment: a) Preassessment; b) Assessment Planning; c) Conducting 
the Assessment; d) Post-assessment. The preassessment phase is used to determine if there is 
reason to proceed with an NRDA. Before beginning any NRDA efforts a preassessment 
screen (PAS) should be conducted making a determination as to whether an NRDA shall be 
carried · out. 

~ 
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The purpose of a Preassessment Screen (PAS) is to determine whether a discharge or release 
of hazardous substances warrants proceeding with a Natural Resource Damage Assessment 
(NRDA). · By definition, a PAS is "a rapid review of readily available information ... [to] 
ensure that there is a reasonable probability of making a successful claim" and, therefore , 
whether to proceed with the damage assessment itself. (43 CFR § 1 l.23(b)) 

A Trustee may only proceed past the preassessment phase to a full NRDA if the trustee can 
demonstrate that the following conditions have been satisfied: 

1. A release of a hazardous substance has occurred; 

2. Natural resources for which a Federal Agency , State, or Indian Tribe may assert 
trusteeship under Comprehensive Environmental Response , Compensation, and 
Liability Act (CERCLA) have been, or are likely to have been, adversely affected by 
the release; 

3. The quantity and concentration of the released substances are sufficient to potentially 
cause injury to those natural resources ; 

4. Data sufficient to pursue an assessment are readily available or likely to be obtained at 
reasonable cost; and 

5. Response actions , carried out or planned, do not and will not sufficiently remedy the 
injury to natural resources without further action. 

As described at 42 U.S.C. § 9607, certain natural resource damages are excluded from 
liability under CERCLA. The damage assessment regulations , at 43 CFR § 11.24 (b)&(c) , 
provide that an assessment under the rules should not be continued for potential injuries 
meeting one or more of the statutory exceptions under CERCLA and the CW A. 

3 

Damages excluded from liability under CERCLA include: 

The authorized official shall determine whether the damages: 

Resulting from the discharge or release were specifically identified as an 
irreversible and irretrievable commitment of natural resources in an 
environmental impact statement or other comparable environmental analysis , 
that the decision to grant the permit or license authorizes such commitment of 
natural resources , and that the facility or project was otherwise operating within 
the terms of its permit or license so long as , in the case of an Indian tribe 
occurring pursuant to a Federal permit or license, the issuance of that permit or 
license was not inconsistent with the fiduciary duty of the United States with 
respect to such tribe; or 
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And the release of a hazardous substance from which the release and all 
resulting damages occurred wholly before enactment of CERCLA; or 

Resulted from the application of a pesticide product registered under the 
Federal Insecticide, · Fungicide, and Rodenticide Act; or 

Resulted from any other federally permitted release, as defined in section · 
101(10) of CERCLA; or 

Resulting from the release or threatened release of recycled oil from a service 
station dealer described in section 107(a)(3) or (4) of CERCLA; if such 
recycled oil is not mixed with any other hazardous substance is stored, treated, 
transported or otherwise managed in compliance with regulations;or standards 
promulgated pursuant to section 3014 of the Solid Waste Disposal Act and 
other applicable authorities. 

Damages excluded from liability under the CWA · include: 

-~ Discharges in compliance with a permit under section 402 or resulting from 
circumstances identified and reviewed and made a part of the public record with 
respect to a permit issued or modified under section 402 or continuous or 
anticipated intermittent discharges from a point source, identified in a permit or 
permit application under section 402; or 

Discharges of oil into the waters of the contiguous zone ore which may affect 
natural resources belonging to, appertaining to, or under exclusive management 
authority of the United States , where permitted under the International 
Convention for the Prevention of Pollution of the Sea by Oil; or 

Discharges of oil where permitted in quantities and at time and locations or 
under such circumstances or conditions as the President may , by regulation, 
determine not to be harmful. 

)1 , Hanford Trustee Council 

The Hanford Natural Resource Trustee Council (NRTC) was formed in 1993 as a 
collaborative working group chartered to address natural resources impacted by Hanford Site 
releases of hazardous substances. The NRTC consists of Trustee representatives from the 
United States Department of Energy, United States Department of the Interior , Nez Perce 
tribe, State of Oregon, Confederated Tribes of the Umatilla Indian Reservation, State of 
Washington (including the Departments of Ecology and Fish and Wildlife) and the 

. 3 
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Confederated Tribes and Bands of the Yakama Indian Nation. The objectives of the NRTC 
are: 

• • To help ensure that natural resource values are fully considered in decision
making related to the Hanford Site. 

~ • To integrate, to the extent practicable, natural resource restoration into cleanup 
actions and to minimize additional injuries to natural resources during cleanup. 

• ... To encourage the development and implementation of sitewide natural resource 
planning whcih supports mitigation, restoration, and management goals , and 
encompasses good stewardship practices. 

~ 1. To provide the Department of Energy and regulatory agencies the information 
necessary to achieve objectives 1-3 above. 

In 1996, a Memorandum of Agreement (MOA) among Trustee agencies was signed. The 
MOA is intended to facilitate the coordination and cooperation of the Trustees in their efforts 
in restoring , and minimizing impacts to, natural resources injured as a result of, or during 
clean up of, releases associated with the Hanford Site. The Hanford 1100 Area is one of two 
areas where the NRTC is currently involved in the NRDA process. 

C. Scope of 1100 Area Preassessment Screen 

This 1100 Area PAS follows the requirements outlined in 43 CFR § 11.24 for conducting a 
PAS. It only addresses Operable Units (OUs) and potentially affected adjacent areas 
associated the 1100 Area National Priorities (NPL) List Site of the Hanford Site. Natural 
resource issues and concerns about other Superfund sites at or adjacent to Hanford will not be 
addressed in this document. The scope of the 1100 Area PAS was agreed upon by the 
Hanford Natural Resource Trustee Council. Department of Energy (DOE) and U.S. Fish and 
Wildlife Service (USFWS) entered into an Interagency Agreement (IAG) with concurrence 
from all natural resource trustee agencies to conduct the 1100 Area PAS . 

Two CERCLA remediation documents have been previously written for the 1100 Area to be 
considered as PAS's; 1) the Remedial Investigation/Feasibility Study (RI/FS) for the 1100-
EM-1 OU and 2) the Hanford Arid Lands Ecology Reserve (ALE) PAS. These documents 
were not produced by the entire natural resource trustee council nor did they contain the 
necessary information as required by 43 CFR 11 to be treated as official PAS 's. However , 
relevant information from these documents has been incorporated into this current 1100 Area 
PAS. 

l . Potentially Responsible Parties 
t'V\(,\ N'. Tu ~ (l--'--<1\ 6,i .r A,:) 

"j 
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As defined in 42 U.S.C. § 9607 (107(a)) of CERCLA a potentially responsible party is any 
individual or company (such as owner , operator , transporter , or generator) potentially 
responsible for , or contributing to , the contamination problems at a Superfund site. 

/ 
The current Hanford Site operations began in 1943 , and DOE facilities are located throughout \, 

; the Site. From 1950 to 1961 the Department of Defense (DOD) established Camp Hanford to \ 

/

I provide air defense for the Hanf or.~. ~?.~~s '. Ji:i. ~.?.?~ ,.-~}~~~ ~~-i~<I!.).' -~~~11yed r~?.~ place \ 

J 
II. Background of the Hanford 1100 Area 

~ A. General Site History 

The DOE's Hanford Site (Site) was listed on the National Priorities List (NPL) in July 1989 
under authorities granted by CERCLA. The Hanford Site is a 560-square mile federal facility 
located along the Columbia River in southeastern Washington, situated north and west of the 
cities of Richland, Kennewick, and Pasco , an area commonly known as the Tri-Cities . 

The Hanford Site was established during World War II as part of the Army's "Manhattan 
Project" to produce plutonium for nuclear weapons. Hanford Site operations began in 1943, 
and DOE facilities are located throughout the Site and the City of Richland. Certain portions 
of the Site are known to have cultural significance. Some sites are eligible for listing or have 
been listed in the National Register of Historical Places. 

The land surrounding Hanford is used primarily for agriculture and livestock grazing. The 
major population center near Hanford is the Tri-Cities , with a combined population of over 
100,000. The southwestern area of Hanford, covering 120 square miles , is designated as the 
Arid Lands Ecology Reserve (ALE) and is currently managed by the USFWS. 

The Site is divided into designated areas and Operable Units (OU). Designated locations for 
identification include the 100, 200, 300, 400, 600, 700, 1100, and 3000 Areas. In 1988, the 
Hanford Site was scored using the Environmental Protection Agency's (EPA) Hazard Ranking 
System. As a result of the scoring, the Hanford Site was added to the National Priorities List 
as four sites (1100 Area, 100 Area, 200 Area, and 300 Area). The 1100 Area includes 
portions of the 600, 700, and 3000 Areas and Arid Lands Ecology Reserve (ALE). The 1100 
area has been further divided into OUs ( a grouping of individual waste management units 
based primarily on geographic area and common waste sources). Background on operations , 
discharges of hazardous substances , remediation, and potential injury to natural resources for 
each OU is thoroughly addressed in Appendix A. 

3 
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m. 1100 Area PAS Decision Process 

A. Process 

B. Conclusions 

, ,
1 

hm,, p~t,r 
y' ,, V V 

\f)Y f" .·'..- May a Damage Assessment be Undertaken at a Reasonable Cost? 

I , 

\ 

' 

/ 
) 

\ 

Some of the sites within the OU's require additional information to determine the extent of 
contamination or if remediation is needed. Additional data collection and analyses can ( can 
not) be obtained at a reasonable cost. (Section will need to be completed by trustees) 

Will Response Action Alone Restore Natural Resources? 

Individual sites within the OU' s were selected for remediation during the remedial 
investigation process. In some cases the remediation was sufficient to clean up contamination 
and in others residual contamination is likely to exist. Restoration of the remediated sites has 
been limited, revegetation has occurred at three · of the landfills within the 1100 Area. No 
mitigation has occurred for any adverse affects to natural resources from the release of 
hazardous substances or the clean up process itself. 

liiiiiiiilet §iiiiii iaflfijil:ll:tli:liiiiiiilllni:llli 

.,,• 1-• 1• •11:::1 
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Releases of listed hazardous substances are documented at sites within the 1100 Area OU's. 

Natural resources for which the Federal or State agencies or Tribes may assert trusteeship 
have been, or are likely to be, adversely affected by the release. 

Natural resources over which the federal and state agencies and tribes may assert trusteeship have 
been adversely impacted (groundwater, soil, vegetation) or likely to be affected. 

The quantity and concentration of the released substances are sufficient to potentially cause 
injury to those natural resources. 

Hazardous substances have been measured at injury-associated concentrations in the groundwater 
and soils. 

Data sufficient to pursue an assessment are readily available or likely to be obtained at 
reasonable cost. 

Some of the sites within the OU's require additional information to determine the extent of 
contamination or if remediation is needed. Additional data collection and analyses can (can not) 
be obtained at a reasonable cost. (Section will need to be completed by trustees) 

Response actions (i.e., remedial response activities at the site) will not sufficiently remedy 
the injury to natural resources. 

Individual sites within the OU's were selected for remediation during the remedial investigation 
process. In some cases the remediation was sufficient to clean up contamination and in others 
residual contamination is likely to exist. Restoration of the remediated sites has been limited, 
revegetation has occurred at three of the landfills within the 1100 Area. Limited restoration has 
occurred for any adverse affects to natural resources from the release of hazardous substances or 
the clean up process itself. 

C. Determination 

Current information summarized within this Preassessment Screen .. .... ....... (This section needs to 
be completed by trustees for the final PAS) 

Draft 3 PAS 11/20/97 
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I. Introduction 

· The purpose of a Preassessment Screen (PAS) is to determine whether a discharge or release of 

hazardous substances warrants proceeding with a Natural Resource Damage Assessment (NRDA). 

By definition, a PAS is "a rapid review ofreadily available information ... [to] ensure that there is a 

reasonable probability of making a successful claim" and, therefore, whether to proceed with the 

damage assessment itself. (43 CFR § l l.23(b)) 

The criteria on which the decision to proceed past the preassessment phase to a full assessment 

must be based on: 

1. A release of a hazardous substance has occurred; 

2. Natural resources for which a Federal or State agency or Indian Tribe may assert 

trusteeship under Comprehensive Environmental Response, Compensation, and Liability 

Act (CERCLA) have been, or are likely to have been, adversely affected by the release; 

3. The quantity and concentration of the released substances are sufficient to potentially 

cause injury to those natural resources; 

4. Data sufficient to pursue an assessment are readily available or likely to be obtained at 

reasonable cost; and 
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5. Response actions, carried out or planned, do not and will not sufficiently remedy the injury 

to natural resources without further action. 

2: 
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"'~'"'"~' ~-- Scope of 1100 Area Preassessment Screen 

This 1100 Area PAS follows the requirements for conducting a PAS and only addresses Operable 

Units (OUs) and potentially affected adjacent areas within the 1100 Area National Priorities 

(NPL) lli§.1 Site of the Hanford Site. Natural resource issues and concerns about other Superfund 

sites at or adjacent to Hanford will not be addressed in this document. The scope of the 1100 Area 

PAS was agreed upon by the Hanford Natural Resource Trustee Council. Department of Energy 

(DOE) and U.S. Fish and Wildlife Service (USFWS) entered into an Interagency Agreement 

(IAG) with concurrence from all natural resource trustee agencies to conduct the 1100 Area PAS. 

Two CJ;J19.Jt~~!PJl!I~!J9i PAS-relc1:ted documents have been previously written for the 1100 

Area !Q'.~~q'5st~]iI~Jft tJ\.§,l~; 1) the Remedial Investigation/Feasibility Study (RI/FS) for the 

1100- EM-1 OU and 2) the Hanford Arid Lands Ecology Reserve (ALE) PAS. These documents 

were not produced by the entire natural resource trustee council nor did they contain the necessary 

information as required by 43 CFR 11 to be 1:fe~fi.st~f9fficlaJ PAS's. However, relevant 

information from these documents has been incorporated into this current 1100 Area PAS. 

[B~ ~#\ iiii!o!i 

The DOE' s H~~ (Site) was listeL National Priorities List (NPL) in July 1989 under 

authorities granted by C~\ o'.}lo as amended by the Superfund Amendments and 

Reauthorization Act (SARA) o£,(9'&(?. The Hanford Site is a 560-square mile federal facility 
. / ·,"-, 

,,/ 
/ "· 
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located along the Columbia River in southeastern Washington, situated north and west of the 

cities ofRichl:d, Kennewick, and Pasco, an area commonly known as the Tri, ,. 
, I 

The Hanford Sit~ as established during World War II as part of the Ann)'t'lg "Manhattan Project" 
\ . . 

\ ; 
\ / 

to produce plutonium.. for nuclear weapons. Hanford Site operations began in 1943, and DOE 

facilities are located throughout the Site and the City of Richland. 1Certain portions of the Site are 
I 

,..+'\1'::'1r.',¥')it"···'! ........... ~''.""-:'.::,,•:'\-.~',- Y·'I•~'••-:.,...._,.,..,.-..._,..._,.., ·-.1,d( ,' V~•~J'•~ ,·v; --:r~••_-~ ""' ._..,_ .,.,,..,,~,,..,- --•~""'t-~•~«."_ 

know to have cultural significance. ~9~t ~it~s .. aie 'eligible.J9.r)}sUiig;9(h.ave.~.ee!! Fs!e::~j µ ft!~ 

Historical Places (EPA 1993) 

The land surrounding Hanford is used primarily for agriculture and livestock grazing. The major 

population center near Hanford is the Tri-Cities, with a combined population of over 100,000. 

The southwestern area of Hanford, covering 120 square miles, is designated as the Arid Lands 

Ecology Reserve (ALE) and is currently managed b'y_ the USFWS. 
, \ 

\ 
The Hanford Site is divided into designated areas and OUs:. Designated locations for 

; \ 
identification include the 100, 200, 300, 400, 600, 700, 1100, ~ d 3000 Areas. In 1988, the 

I 

Hanford Site was scored using t~e Environmental Protection Age cy's (EPA) Hazard Ranking 
/ 

I 

System. As a result of the scoting, the Hanford Site was added to the ational Priorities List as 

I 
four sites (1100 Area, 100 7 ea, 200 Area, and 300 Area). The 1100 Area.zncludes portions of 

the 600, 700, and 3000 ieas and ALE. Each of the j_@§ areas were ~ :;~~~ further divided 

I 
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into OUs ( a grouping of individual waste management units based primarily on geographic area 
\ 

and common waste soll{ces). 
\ ', 

\ 

In anticipation of ilie NPL. hsting,,~~r::::hi.:~:n.:::: o~E.cology= gy), 
entered mto a Federal Fac1hty Agreement -anfl·Uonsent~ roert1commonl);'.-Teferr$? ;-t;o~ ttlie:IT'.1-. .ri ::. I " ... ~ ~ -~ ~--- . -~~ 

/ \ 
[R ' ?N · '"'<ZX~ 'm:"'"":mn':A¾° t'!! · M 1 1989 \Th IT'l>•A~ bl" h d d al fr k , ~~ement;o•t k1!,:1u::~!im ~y . , e ~-¼.:.~ agteement esta 1s e a proce ur amewor / ',., 

and schedule for developing,jlmplementing, and monitoring remedial response actions at Hanford. 

The agreement also addries Resource Conserval!~ and Recovery Act (RCRA) compliance and 

permitting. \ 

!!; Discharge or Release of Hazardous Substances 

II. A. Site Ilisto1 y and Rclev ant Opcr ations 

11.A.1. Gcnc1 al 

The 1100 Area NPL site is located in the southern portion of the Hanford Site (Figure 1) 

(EPA 1993). The 1100 Area consists of four ODs; the 1100 EM-1 , 1100 EM-2, 1100 EM-3, and 

1100 IU-1. Each unit is designated with a three-part code: the first part indicates the NPL site 

affiliation; the second part provides a shorthand description of the OU type (EM indicates 
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"equipment maintenance" and IU indicates "isolated unit"); ap.clj he thfrd _part _i1ldic;~J~s_t~~ ?..~~ 

QV; The 1100 Area was listed on the NPL based on the proximity of the 1100 EM-1 , 1100 EM-2, 

and 1100 EM-3 OUs to groundwater wells used by the City of Richland to supply drinking water 

and a maximum of 15,000 gallons of waste battery acid were disposed in a sand pit in the 1100-

EM-1 unit (DOE, 1995b). 

--~\ 
()U\ ) 

..Qpei:able.JJni-t~, 1100 EM-1 , 1100 EM-2, and 1100 EM-3 are located in the southernmost portion 
', 

~f the-Site and contain the central warehousing, vehicle maintenance, and transportation 

distribution center for the entire Hanford Site .. ~ nij} I 00 IU-1 is located ~~M;:ll on the 
/ 

northeastern slope of the Rattlesnake Hills, approximalely 24 kilometers west from the rest of the 

1100 Area (Figure t ~)(EPA 1993). The 1100 Area NPL includes portions of the 600, 700, and 

3000 Areas. The 600 Area is mostly undeveloped land and contains some relatively remote 

facilities. The 700 Area consists primarily of administrative buildings located around the Federal 

Building in downtown Richland. The 3000 Area, located adjacent to the Hanford Site, consists 

mainly of administrative buildings. 

The closest surface water bodies to the 1100 ea are the Columbia and Yakima Rivers. These 

rivers are approximately 1200 m and 650 m, respectively, from the main 1100 Area. Available 

within the limits of the Columbia and Yakima River flood events having return periods ofless 

than 500 years (DOE 1992c). 
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oJ\ 
'The 1100- EM-1 has been assigned the highest priority among the Hanford 1100 Area OUs due to 

its proximi~ ertpe North Richland well field. Remedial Investigation /Feasibility Study (Rl/FS) 
( C)\J'-- , 

activities at the ,1100 EM-1 were initiated in 1989, and a Phase I Rl/FS was completed in August 
'J 

1990. In the fall of 1992, EPA, DOE, and Ecology decided to accelerate the study and evaluation 

of the three other OUs so that all remedial actions in the 1100 Area could proce~d as a single 
• ' r" ... ...__ 

/ CiV\ .i 
project. In place of extensive field investigations, a streamlined approach fon,~;1 100 EM-2, 

1100 EM-3, and 1100 IU-1 is contained in an addendum to the 1100 EM-1 RI/FS referred to as 

the Limited Feasibility Investigation/Focused Feasibility Study (LFI/FFS), April 1993. The 

Record of Decision (ROD) for the Hanford 1100 Area NPL site was published in September 

1993. A baseline risk assessment comprised of a human health assessment and an ecological risk 

assessment was conducted as part of the Phase I RI/FS to evaluate current and potential effects of 

()\J. ) 
only'~1 100-E~-:.l,contaminants on human health and the environment. The LFI/FFS for the 

t I , 

three remainin~{ 100 EM-2, 1100 EM-3, and 1100 IU-1), characterized the nature and 

extent of contamination in groundwater and soils near these units. A qualitative baseline risk 

assessment (an evaluation of overall potential risk from these OUs made by comparing possible 

waste contaminant levels with existing State and Federal health-based guidelines), was conducted 

as part of the LFI/FFS to evaluate potential effects of contaminants on human health and the 

environment (EPA 1993). 

As part of the investigations of the 1100 Area, Remedial Action Objectives (RAOs) were 
·- · - ---• _ __,/ 

established and are site specific goals to define the extent of cleanup necessary to achieve th~. 
I •• -
' .. 

Draft 2 PAS 10/15/97 8 



specified level of remediation at the site. These goals are formulated to meet the overall goal of 

CERCLA, which is to provide protection to overall human health and the environment. 

Contaminants of potential concern were identified based on a statistical and risk-based screening 

process in sited-affected media. The Phase I RI Report, the Baseline Residential Scenario Risk 

Assessment (BRSRA), and a Baseline Industrial Scenario Risk Assessment (BISRA) concluded 

that "there are no contaminants that pose risks to ecological receptors" (EPA 1993). No 

documents reviewed as part of this PAS myest1gated condncted or discussed natural resource 

injury as defined in 43 CFR 11. 

Because the investigations for the 1100 EM-2and1100 EM-3 were not exhaustive, the risk 

assessment approach was not as specific as the approach used for the 1100 EM-I and the gA.Os 

1emedia-l action objectives were more broadly defined. A qualitative evaluation of overall 

potential risk from the 1100 EM-2 and 1100 EM-3 was made by comparing possible waste site 

contaminant concentrations with existing state and federal health-based guidelines (principally, 

the State of Washington Model Toxics Control Act (MCTA)). The guidelines from the qualitative 

evaluation form the basis of the cleanup goals for the 1100 EM-2 and 1100 EM-3 OUs (DOE 

1995b ). The ROD specified that contamination found in the IU area would also be cleaned up to 

Washington State's MCTA (DOE 1994d). 

A summary of existing RI/FS, LFI/FFS, and ROD data for all 1100 Area OUs is presented in 

Table 1. The following subsections will describe existing data for each OU in more detail. 
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\ 
\ 
\ 

1100-EM-1 

The 1100 EM-1 has been divided into several snbm1its based on the natmc of prcvions nsc and 

potential contaminants (Figmc 2)(DOE 1994b). These snbmrits arc discnsscd in 1no1c detail in 

Scctio11 III.B.l .. The 1100 EM-1 is the largest of the three OUs in the main portion of the 1100 

Area (Figure 2). The 1100 EM-1 is part of the central warehousing, vehicle maintenance, and 

transportation distribution center for the entire Hanford site. Previous activities at the OU 

included landfill operations at the Horn Rapids Landfill (HRL), offices, warehousing, and 

transportation-related operations. Current activities include offices and transportation-related 

\ 
Evaluation of human health and environmental risks for the 1100 Area was conducted fo~ the"/ 

.-✓,... 

.. .... . . -·· ~-- ---~·--. _,,_, -

1100 EM-1 site only. The assessment consisted of evaluating the results of the remedial 

investigations to develop an initial list of Contaminants of Potential Concern (COPC). The COPC 

list was further evaluated and screened in accordance with the Hanford Site Baseline Risk 

Assessment Methodology (HSBRAM) and in consultation with EPA Region 10. HSBRAM is 

based on EPA' s Risk Assessment Guidance for Superfund (RAGS) and other EPA guidance (both 

----------------.. 
national and Region ( O} A BRSRA and a BISRA ere conducted in accordance with the 

"" HSBRAM. 
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The objective of the Ecological Risk Assessment for 1100 EM-1 was to provide an evaluation of 

the site specific ecological risks. Given the uncertainty in information available, risk calculations 

were not performed for the evaluation (EPA 1993). Ecological risk was estimated by comparing 

exposure to contaminant toxicity. Potentially sensitive habitats chosen for the 1100 EM-1 site 

included habitats known to be frequented by designated or proposed, endangered or threatened 

species. In determining ecosystems potentially at risk at 1100 EM-1, only terrestrial organisms 

were considered. No toxicological studies were performed on species inhabiting the 1100 EM-1 

for the Phase I or II Remedial Investigations (EPA 1993). 

The 1100 EM-1 characterization investigations started in 1989, and a Phase I Remedial 

Investigation Report was produced in 1990. These activities were followed with a Phase I and II 

) Feasibility Study Report in 1990. The phase II remedial investigations began in 1991, and a Draft 

Phase II Remedial Investigation Report/Phase III Feasibility Study was submitted in 1992 (DOE 

1995b). 

Operations at 1100 EM-I have included the use of solvents, fuels, oils, and PCBs. Based on past 

practices and anecdotal information from the 1100 EM-1, ten sites were identified for 

investigation: the battery acid pit, the paint and solvent pit, the antifreeze and degreaser pit, the 

antifreeze tank site, the radiation eontan1ination incident site at the discolored soil site, the Hom 

Rapids Landfill (HRL ), ephemeral pool, pit # 1, ~~~9illMfil¢£Q!"filNwµjTIµ'g~p~ 

/~~r\·2.~~frg~-~~ and the sonth pit. The antifreeze tank site was part of the 1100 EM-

1" 
(} U, but r investigated and remediated during the 1100 EM-I investigation work. Eliminated 

) -:u, I . 
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from further consideration for remediation during the Phase I. Remedial Investigations was pit # 1 

and UN-1100-5- Radiation Contaminant Incident site because of a lack of substantive 

contamination detected. The Hanford Patrol Academy was also JlOt--addtessea~furth~r during the 
,..- . " 

remedial investigations because of the anticipation that it would be addressed separately (DOE ) 

_ __,/~\ ,. '-.....____ _________ _______ ~ o 

\ ~ ~ llA- ~ 
~ 

1992a). 

~-"':'"W<.~"",« ~ '?4"<'r~.., 

The f§!J.o\Ying 1100 EM-1 contains the scvcra:l: waste sites that were investigated. 

1100-t.: The Battery Acid Pit 

The Battery Acid Pit is an unlined, sand-filled sump, or french drain approximately 30 m from the 

southwest comer of the 1171 Building, used for disposal of waste acid from vehicle batteries. 

During its use, the pit was approximately 1.8 m in diameter and 1.8 m deep. The pit is no longer 

visible because it was filled and graded to match the surrounding surface when it was removed 

from service. Historical documents record an estimated 57, 000 liters of battery acid wastes may 

have been disposed of during its operating years (1954 - 1977) (DOE 1992a). 
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Information gathered through interviews with former site workers suggest that other substances 

including waste oil, waste antifreeze, and spent solvents were also deposited in the pit. No 

documentation exists to support these claims. Periodically, during the operation of this facility, - ~ , 
the acid-laden sand fil! lining was removed and deposited ap m undetermined locatio~.Vand fresh 

•, / 
•, ,., / 

sand fill installed (DOE 1992a). ·/ · ·- · -

I 
C{ 1-( K / l l,,,.;..,, .I\ 

A geophysical survey was conducted over the area to find the exact location of the pit. Five soil 

gas probes were installed as part of the first phase, no contamination was detected. A single S(?il 

boring was made, yielding one sample from the surface and seven from the subsurface strata. 

Inorganic contaminants were found in surface and subsurface samples. No organic contaminants 

were detected at this site. Contaminants detected are listed in Section II.B.. Concentrations of 

contaminants are listed in Table 2. No additional work was performed during the second phase of 

' 1 ( \ ' ) ,, 1 ' : ' . . . ' ( . I ' I • ~ tl~ Ms.:.J ,J ,c{"A (,v-v5 _ cJ;.1,,,< kvD investigations (EPA 1993). 

L ~~ 
!~.~: 1100-2 -The Paint and Solvent Pit Q \_ •-1-r'•; jl,,_,_~ / -

. . . . . . A\,~ ,, . .;J Lr< v\ . 
The Pamt and Solvent Pit 1s a semicircular depress10n locate approximately 1.6 km north of the 

1171 Building. The pit has an approximate diameter of 108 m and a depth of 1.2 m to 1.8 m. 

Originally a sand and gravel pit, the site was used during the period between 1954 through 1985 

for the disposal of construction debris generated during demolition of Hanford Site facilities. 

Principal components of the waste include concrete rubble, asphalt, and wood debris. 

Undocumented disposal of waste paint, solvent, and paint thinner is also reported to have 

occurred at this site (DOE 1992a). 
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A geophysical survey was conducted over the floor of the pit. Rubble and other construction 

debris were found. During phase I of the investigations soil gas samples were collected and 

analyzed. Relatively high readings of tetrachloroethene (PCE) were found in the southwest comer 

of the site. Peak concentrations of PCE were as high as 727 P~:~ £:~TIITi.n:]y:y1?J~jn~~(p_p1ty~ 

µgft with values decreasing in all directions away from the maximum concentration. Areal 

distribution of the positive soil-gas readings suggested the potential for an isolated, shallow 

accumulation or small surface spill within the pit. No other volatile contaminants were detected 

during the soil-gas survey (EPA 1993). 

Four boreholes drilled at this site yielded 4 surface samples and 29 subsurface soil samples. In 

addition, soil samples were obtained at 20 surface locations within the pit area. Inorganic, organic 

and pesticide contamination was detected in surface and subsurface soil samples. Contaminants 

detected are listed in Section II.B .. Concentrations of contaminants are listed in Table 2_ No 

additional work was performed during phase II of the investigations (EPA ~ ). 

' ~\ 
1100-3 -The Antifreeze and Degreaser Pit 'Q.~_.,F 

The Antifreeze Degreaser Pit is a shallow, roughly circular depression located approximately 1.6 

km north of the 1171 Building on the west side of the Hanford Rail Line. Originally a sand and · 

gravel source for construction activities on the Site, it was used during the period of 1979 to 1985 

as a disposal site for waste construction material, principally roofing and concrete rubble. The pit 

is approximately 76 min diameter and 1.8 to 2.4 m deep. Occasional disposal of waste antifreeze 
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and degreasing solutions from the 1171 Building was suspected, but not documented, at this 

location (DOE 1992a). 

A geophysical survey was conducted over the floor of the pit. Rubble and other construction 

debris were found. Forty-three soil gas samples were collected and no contaminants were 

detected. Twenty-three surface samples were collected and twenty-four subsurface samples were 

obtained from four boreholes. Inorganic contaminants were found in surface and subsurface 

samples. No organic contaminants were detected at the Antifreeze and Degreaser Pit. 

Contaminants detected are listed in Section II.B .. Concentrations of contaminants are listed in 

Table 2. N? additiont .w.~rk was perfofi;d duri1g phase/ II of1he investigations 

(EPA 1993 ). I~• I L 1 ~ ~ cG l cl__t.." " "- t Jo{, ~ 

if.A:2:li! 1100- 4- The Antifreeze Tank 0\, . ' ~ \, \ ~\ . 

The Antifreeze Tank was a former 19,000 L steel, underground storage tank used for waste 

vehicle antifreeze. The tank was located beneath the floor of the northern-most portion of the 

1171' Building. The tank was installed in 1976 and emptied, cleaned, and removed in 1986 due to 

suspected leakage. No evidence of leakage was detected when the tank was removed 

(DOE 1992a). 

J;)uring tank removal, three soil samples were collected from the base of the excavation. No 

detectable levels of antifreeze were identified. In November 1989, thirteen vadose zone samples 
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~ · ~-- '< ....:, ~ .. '"''"'-... ~:~~ ~ ··":.,,._ -~, . 

. ·--~·-. \, ~ o . , ~,~ n 
··,. • .. ~--. . , =:i,~-~ .~ ~. 1.t 

·-o_' \Vere collected from beneath the building where the waste site is locai A single sample 

detected ethylene glycol at a concentration of2.6 parts per millio~ (DOE 1992a). 

Inorganics contaminants detected at the site are listed in Section 11.B.. Concentrations of 

contaminants are listed in Table 2. No additional work was performed during phase II of the 

investigations (EPA 1993 ). 

an elongate east-west oriented depression approximately 610 m northwest of the 1171 Building on 

the west side of the Hanford Rail Line. The depression extended over an area of approximately 

0.2 ha; the actual area of discolored soil covered an area of about 1.8 m by 3.1 m. The source of 

the soil discoloration appeared to be the isolated, unauthorized disposal of contents of one or more 

containers of liquid material to the ground surface. No record exists that identifies the nature or 

origin of the waste material deposited at the site (DOE 1992a). 

Fifteen surface soil samples were obtained from this site during the phase I remedial investigation. 

Contaminants identified in surface soil samples collected during the Phase I investigation included 

inorganic, organic, and pesticide compounds. Contaminants detected at the site are listed in 

Section 11.B .. Concentrations of contaminants are listed in Table 2. After a thorough review of 

analytical results from the surface soil sampling and a field examination of the site, it was deemed 

to be a inefficient use of time, given the project schedules, and not cost effective to perform 

sampling of subsurface soils (DOE 1992a). 
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During the phase II investigation fourteen soil-gas probes were installed at the site and samples 

did not identify any contaminants. No other soil-gas work was performed during the second phase 

of investigations (EPA 1993 ). 

Remediation of the discolored soil site began in February 1995, with the excavation and 

stockpiling of 70 m3 of waste material (principally, bis (2-ethylhexyl) phthalate (BEHP)). 

Confirmation sampling indicated that the removal action met the cleanup level of 71 mg/kg for 

BEHP established in the ROD. The site was regraded to a smooth, uniform surface; The 

contaminated soil was excavated and stockpiled and the waste was transported in April 1995. The 

BEHP-contaminated soil was disposed ofby incineration (DOE 1995b). 

{. lr I \ -:. (_ u \ 1 lo'\. o t 
~ \) '- _.,/ 

l~ f~ -lj 

The Horn Rapids Landfill Site 

The Hom Rapids Landfill (HRL) is located north of Hom Rapids Road near its intersection with 

Stevens Drive, the HRL site extends over approximately 20 hectares within the 600 Area. It was 

operated from the 1940's into the 1970's as an uncontrolled landfill. Originally a borrow pit for 

sand and gravel, it was used as a landfill primarily for office and construction waste, asbestos, 

sewage sludge, fly ash, and reportedly, numerous drums of unidentified organic liquids. The 

landfill site is situated in a generally flat terrain. Five disposal trenches have been identified at the 

site through a study of historical aerial photographs, onsite investigations, and geophysical 

surveys. Surface debris consisting of auto truck tires, wood, metal shavings, soft drink cans and 

bottles, and other small pieces of refuse were scattered across the site. A single trench, the 
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western-most of the identified waste disposal trenches, was posted with signs warning that the 

trench contained asbestos (DOE 1992a). 

During the phase I investigations geophysical surveys were performed and did not detect 

accwnulated waste outside of the five identified waste disposal trenches. Soil-gas surveys were 

performed a the HRL and in surrounding areas to assist in vadose zone sampling. Two hundred 

and eleven temporary soil-gas extraction points were installed in the landfill area. Samples 

collected from these points detected trichloroethene (TCE); 1,1,1-trichloroethane (TCA); and PCE 

within the HRL. Trichloroethene was detected at 17 of the 36 permanent soil-gas extraction 

points installed within the limit of the HRL with concentrations ranging from 3 to 233 parts per 

billion by volnmc ppbv. Contaminants detected in the 50 surface soil samples and 55 subsurface 

soil samples are listed in Section II.B.. Concentrations of contaminants are listed in Table 2. It 

should be noted that during the phase I investigations, boreholes were intentionally sited to avoid 

drilling through known and suspected waste deposits. This placed substantial limitations on the 
\ 

\ 

representativeness of the soi} quality results of the phase I data (DOE 1992a). 

During the phase II investigation, additional soil-gas surveys, geophysical surveys, surface and 

subsurface soil sampling were performed. Second phase soil-gas surveys detected TCE at 

concentrations from 2 to 255 ppbv in 36 of the 53 probes. The highest TCE concentrations were 

obtained just outside the disturbed portions at the eastern limits of the HRL. Additional 

geophysical surveys were conducted to further identify accwnulation of drwns containing organic 

solvents said to have buried at the HRL. Areas that might represent an accumulation of drums 
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were further investigated with test pits. During excavation of the test pits various types of debris 

and two small deposits of chemicals were discovered. One (white crystalline powder) was 

identified as sodium bisulfate and the other (bright purple stained soil) was identified as 

potassium permanganate. Thirteen subsurface soil samples were taken from the test pits that 

detected manganese and Dieldrin, neither had been detected during phase I sampling. Eight 

surface soil samples were taken to identify the areal extent of PCB contamination in the HRL. 

Fifteen additional surface soil samples were taken from the surface to further characterize two 

surface depressions in the HRL. Endosulfan II and Endrin were additional contaminants detected 

in the surface soil samples during the phase II investigations (EPA 1993). 

Remedial actions began in January 1995, with the clearing and road pioneering work at the HRL. · 

Excavation of the PCB-contaminated soil in the HRL also began in January 1995. The PCB

contaminated soil was excavated until field observance and field screening indicated that the soil 

did not exceed the 5 mg/kg cleanup criterion established in the ROD. The results of the 

confirmation sampling indicated that there was some contamination remaining that exceeded the 

cleanup criteria for PCBs and additional removal was performed. The additional removal was 

accomplished in March 1995. A total of 1,224 m3 of PCB-contaminated soil (principally, the 

PCB Aroclor-1248) was excavated and stockpiled for eventual disposal. The construction of the 

closure cap for the HRL began in January 1995, and was constructed of material from a nearby 

borrow area. The cap was completed in April 1995. Five groundwater-monitoring wells were 

installed in August 1995, downgradient of the landfill to facilitate compliance evaluation and the 

remedial action objectives. Compliance with Maximum Contamination Levels (MCLs) is 
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anticipated by the year 2018. The PCB-contaminated soil was transported in March and April 

1995. Revegetation of the site was:£g_nd)1Cted began and ~as completed in November 1995 (DOE 

the asphalt-paved 1171 Building parking area. The depression acted as a drainage collection point 

for precipitation runoff flowing from the parking area surface. Overall dimensions are 

approximately 6.1 m wide (east-west) by 183-213 min length (north-south). The Ephemeral Pool 

was designed to collect runoff from the parking area and direct it to a central culvert 

approximately at the lengthwise mid-point of the depression. Settlement and/or poor grading of 

the depression floor results in the formation of a series of linked pools after rainfall events that 

temporarily holds a portion of the collected moisture within the drainage way until it evaporates or 

infiltrates into the ground. A pervious gravel lining encourages infiltration of the collected runoff 

into the vadose zone beneath this site (DOE 1992a). 
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During the Phase I investigations two surface §o.!J samples were taken within the Ephemeral Pool. 

Results of the analyses indicated the presence of PCBs in low to moderate concentrations (300 to 

4 700µg/kg). Surface soil samples collected identified the presence of inorganic and organic 

contaminants (DOE 1992a). Contaminants detected at the site are listed in Section II.B.. 

Concentrations of contaminants are listed in Table 2. 

Six surface soil samples were collected during the Phase II investigations and submitted for PCB 

and pesticide analyses. Laboratory results confirmed the presence of alpha (210 µg/kg ) and 

gamma (1100 µg/kg) chlordane. Two of the seven samples detected concentrations of PCBs 

(Aroclor 1260) at 11 ,000 and 42,000µg/kg (DOE 1992a). 

Ephemeral pool remediation began in February 1995, with an initial phase of sampling. In March 

1995, excavation and stockpiling of waste (principally, the PCB Aroclor-1260) began. 

Approximately 70 m3 of contaminated soil was excavated, with a large volume of remaining 

contaminated soil having PCB-contamination concentrations of between 0.5 and 2 mg/ kg when 

work was halted for consultation with the regulatory agencies and DOE. Following consultation, 

the final phase of the excavation and stockpiling resumed, and 115 m3 of waste material was 

removed. Confirmatory sampling indicated that the removal action met the requirements based on 

the cleanup level of 1 mg/kg_f9r PCB' s as established in the ROD. The site was regraded to a - - -1 
0 

lda,,(tL/ 
smooth, uniform surface. The contaminated soil was excavated and stockpiled. The PCB-
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off-site hazardous waste landfill. The PCB-contaminated soil was transported in April 1995 

(DOE 1995b ). 

II.A.2.b. 1100•EM=2 

1100-EM-2 

The 1100 EM-2 is located in the southwest comer of the Hanford site near the border of the City 

of Richland and lies within the southern portion of I 100 EM-1 (Figure z ·3)(DOE 1994b). Prior 

to 1950, a few small farms occupied what is now the 1100 EM-2 area. The main feature is the 

1171 Building which was constructed in the early 1950's as a vehicle service maintenance and 

repair facility. The site also served as a warehousing and transportation distribution center. 

Today, most of these activities along with gas station services and support of the Hanford Site bns 

transportation system still occur in the 1100 EM-2 area (DOE 1992c). During the LFI/FFS 

principal sites were identified for investigation, these subunits are furt.h~r discussed latg ~in more 

detail in III.D.2 .. 

~ f j.,aj investigations at the 1100 EM-2 site were conducted during the LFI/FFS process 

between October 1992 and January 1993. Initially, the Hanford waste information data system 

was reviewed for data on waste types handling practices, or known soil or groundwater 

contamination at the 1100 EM-2. Historical information including aerial photographs and as-
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built construction drawings were also reviewed. All of the sites were inspected and, whenever 

possible, knowledgeable personnel were interviewed (EPA 1993). 

The main waste management sites in 1100 EM-2 consist of used oil tanks, steam pad and hoist 

ram storage tanks, and hazardous waste staging area. Operations in 1100 EM-2 potentially 

included the use of solvents, fuels, oils, and polychlorinated bi phenols (PCB ' s ). ~ ?m:ihdpal 

Dming the !f.!J!EQ!m investigations of .~~tf management sites in the 1100 EM-2 it was 

detemiined that ail but tlnee of the sites did not require further investigation or had already been 

reniediated. The potential for contaminant m1gration was not rigorously investigated at arry of the 

sites in 1100 EM-2 (DOE 1992c) 

The principal sites investigated dming the LFI/FFS were the tar flow area, stained sar1ds area 

Neptmie' s potato arid separator tartk, several used oil tartks (#4 to #6), stearn pads (#1 arid #2), the 

bus shop underg1ottI1d hoist 1am, the 700 Areas, waste solvent tank, bus lot dry wells, and a 
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haza:rdons ~astc staging area (DOE 1992c). Marty sites ~etc cmrcntly nndcr rcgnlation (mtdcr a 

statntc other thar1 CERCLA or Washington State Model Toxics Control Act (MCTA)) by the state 

of Washington, EPA, or candidates for rcgnlation nndct other programs (DOE 1992c). However, 

the tar flow, stained sands, and Neptune' s Potato and Separator Tank areas were designated for 

further examination. These sites were investigated by geophysical surveys, soil gas sampling, and 

soil sampling conducted in 1994 during the remediation investigations. After further 

investigations only the tar flow and stained sands were identified for remediation (DOE 1995b ). 

historical information, previous site investigations, and site reconnaissance activities (DOE 

1992c) are listed in Section II.B .. 

The following §i~~§.;snbnnits were identified for further r~;nediciiiqti invcstigation during the 

LFI/FFS: 

The Tar Flow Area is located about 320 m north of the northwest comer of Building 1171. A soft 

tar-like substance was observed to cover a ground surface covering an irregular area of 

approximately 61 m x 20 m. The source of tar-like material is unknown. Based on the results 

from the 1994 investigations and the cleanup goals for 1100 EM-2, the tar flow area was 

identified for remedial action (the stained sands area was combined with the tar flow area for 
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remedial action). Surface soil samples collected at this site detected the presence of total 

petroleum hydrocarbons (TPH) and lead. Maximum concentrations of TPH (80,000 mg/kg) and 

lead (404 mg/kg) were detected to be above cleanup goals. As identified in the ROD, the 

remedial objective for this site was to excavate all soil with TPH exceeding 200 mg/kg and lead 

concentrations exceeding 250 mg/kg (DOE 1995a). 

The remediation of the tar flow area began in June 1995, the waste transportation and disposal 

was completed in September 1995. The volume of petroleum contaminated soil excavated, 

1,224m3, was more significant than initially estimated. Following excavation, confirmatory 

sampling indicated that the removal actions met the requirements based on cleanup levels 

established in the ROD (DOE 1995b ). 

~ ,,. ~-·i. C \ (_ 
11.A::3.ti. Stained Sands Area-. ---·-

The Stained Sands Area is located approximately 274 m north of the northwest corner of Building 

1171 , an area of visibly stained sands of the east slope of a sand dune were identified. The stained 

soils were observed to cover an area of approximately 6m x 6m and an estimated 

41 m2 of contaminated soil. The stained sands area was included in the tar flow area for remedial 

' actions. 

:5"" . ..,f l,J 
\ vJ.~ --
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II.A.2.c. 1100-EM-3 

1100-EM-3 

The 1100 EM-3 is located about 600 meters northeast of 1100 EM-2 (Figure 3). The 1100 EM-3 

area contains approximately 20 permanent structures, some of which date back to 1951 (DOE 

1994b). These buildings form the Hanford 3000 Area. Prior to 1943, the 1100 EM-3 was 

primarily used for agricultural activities. In 1943, new construction of temporary office buildings 

supporting construction and engineering at the newly formed Hanford site began on the 1100 EM-

3. Throughout the 1940's the 1100 EM-3 and surrounding areas were used for office space and as 

an off-loading and warehousing area for construction supplies brought on the Atomic Energy 

Commission Hanford Works Railroad. By 1951, most of the temporary buildings were removed 

or demolished and replaced by permanent structures. The 1100 EM-3 was part of a larger military 

camp, "Camp Hanford", and contained automotive repair and maintenance shops, gasoline storage 

and dispensing stations, an artillery repair and maintenance shop, a laundry, a dry cleaner, a cold 

storage, warehouses, a bakery, troop barracks, and administrative offices. During the last 25 to 30 

years, the 1100 EM-3 was used for office and warehouse facilities in support of Hanford 

construction activities. E~Cmrent activities at the OU include§ paint and sandblast operations, 

vehicle maintenance and repair, hazardous material storage, RCRA waste accumulation areas, 

warehousing, fabrication shops radio maintenance, and radiography and research administrative 
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offices (DOE 1992c). Based on past practices at the 1100 EM-3, approximately 22 waste 

management units have been identified for detailed investigations. These subunits are further 

discussed later. 

Investigations at the 1100 EM-3 sitewere conducted during the LFI/FFS process between October 

1992 and January 1993. Initially, the Hanford waste information data system was reviewed for 

data on waste types, handling practices, or known soil or groundwater contamination at the 1100 

EM-3. Historical information including aerial photographs and as-built construction drawings 

were also reviewed. All of the sites were inspected and, whenever possible, knowledgeable 

personnel were interviewed (EPA 1993). 

Key waste sites in 1100 EM-3 include several hazardous waste storage and staging areas, a used 

oil underground storage tank (UST), and contaminated soil from a previously removed UST 

(Fig~4). 

Based on past practices at the 1100 EM-3 , approximately 22 waste management units were 

identified during the LFI/FFS (DOE 1992c ). The potential contaminants of concern that were 

identified through review of historical information, previous site investigations, and site 

reconnaissance activities (DOE 1992c) are listed in Section II.B.. Many sites were currently under 

regulation (under a statute other than CERCLA or MTCA) by the state of Washington, EPA, or 

candidates for regulation under other programs. These sites were removed from further 

consideration for remedial action during the LFI/FFS. Sites remaining in the CERCLA 
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investigation for 1100 EM-3 were the 1240 Suspect Spill Area, 1240 French Drain, 1226 Suspect 

Waste Oil Disposal Area, 1212/1 217 Suspect Battery Acid Disposal Area, 1218 Service Station, 

1262 Solvent Tanks, 1262 Transformer Pad, JA Jones Oil Storage Tanks, and JA Jones Steam 

Plant Drain Pad. These remaining sites were further investigated by geophysical surveys, soil gas 

sampling and soil sampling conducted as part of the 1994 remediation investigation. The 

potential for contaminant migration was not rigorously investigated at any of the sites in 1100 

EM-3 (DOE 1992c). Based on the remediation investigation results and the cleanup goals for 

1100 EM-3 , the French Drain, 1240 Suspect Spill Area, and the 1262 Solvent tanks were 

identified for remedial action (DOE 1995b ). 

~- --- --~ 
·--------

Detailed discussion on the sites identified for fm:theri1tr.1tmigatien during the LFI/FFS ~ , 
i / 

~ · / ---~ are to follow: _ ____ ,.,,....---___ 
-----·----

--~ -~~!i~ 1240 French Drain -

The 1240 French Drain is located on the west side of Building 1240. There is no documented 

evidence of spills into the drain that might have discharged into the surrounding soils, however, a 

polychlorinated biphenyl (PCB) collection area was located adjacent to the drain. Analyses 

identified lead, TPH, chromium, and PCB' s present in the soil at the French Drain. 

Concentrations of lead, TPH, and chromium exceeded the ROD cleanup goals. Maximum 

detected concentrations included the following: lead (619 mg/kg), TPH (80,000 mg/kg), and 

chromium (949 mg/kg). Analyses for PCB 's were done on sight indicating concentrations greater 
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than 1 mg/kg, but less than 10 mg/kg, exceeding the ROD cleanup goal . However, offsite 

analysis of the samples determined that PCB 's in the drain were less than 1 mg/kg (DOE 1995a). 

Remediation of the French Drain began in July 1995. A total of 62 m3 of soil contaminated with 

lead, TPH, and chromium was excavated and stockpiled. Confirmatory sampling indicated that 

the removal action met the ROD cleanup level requirements of 240 mg/kg for lead, 200 mg/kg for 

TPH, and 400 mg/kg for chromium. The site was regraded and base materials were spread over 

the disturbed area. The soil was transported and disposed of in September 1995 (DOE 1995b ). 

1240 Suspect Spill Area - o \c ~ l ~ ' .i-..Q.~:. -1\J. 
\ I 

J- ( 
<;d ,~ r . 

The 1240 Suspect Spill Area is located at the..D.OI:tl:tend of Building 1240. The area consisted of 

visibly stained soil as a result of spilled pliable adhesive mixed with metal fragments and floor 

sweepings. Concentrations of lead exceeding the ROD cleanup goals was determined present in 

the surface soils of the area. The maximum detected concentration of lead was 44,200 mg/kg 

(DOE 1995a). 

Remediation of the spill area began in July 1995, with excavation and stockpiling of 54 m3 

oflead-contaminated soil. Confirmation sampling indicated that the removal action met the 

cleanup requirements for lead (250 mg/kg) identified in the ROD. The site was regraded and base 
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materials were spread over the disturbed area. The soil was stabilized, transported, and disposed 

of in September 1995 (DOE 1995b ). 

1262 Solvent Tanks -

The underground storage tanks (USTs) were located west of the 1262 Building at the interface of 

the grass and the asphalt parking lot. The USTs were suspected to have contained solvent, 

potentially carbon tetrachloride, from dry-cleaning operations during Hanford's military era. 

Upon excavation of the tanks in June 1995, it was discovered that one tank was filled with fluid 

and the other tank had only residual fluid. The tanks were sampled, indicating that the contents 

were nonhazardous water (DOE 1995b !· The fluids were removed and discharged to the Richland 

sanitary sewer. The tanks were cleaned and removed in July 1995. Confirmation sampling from 

the soil below the tanks and the sides of the excavation detected no hazardous materials (DOE 

1995b). 

H.A.2.d. 1 IOO=IU-1 

1100-IU-1 

The 1100 IU-1 is !oc]!i4~th,i!i:1:B'[area1known as the Arid Lands Ecology Reserve (ALE) 

:@j@i.eF). The ALE is approximately 195 square kilometers and is located on the northeastern 

slope of the Rattlesnake Hills, approximately 24 kilometers from the rest of the 1100 Area. The 
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land which comprises ALE was set aside as a Natural ~esearch luea in 1967 by the Atomic 

Energy Commission to preserve shrub-steppe vegetation in Washington State .~ aliQ1Y,~ searcg 

Trl'1'flicfrmi-Srtat. The site consists of a former NIKE Missile Base consisting of structures which 
,,: .... -........-....... -., . .-.... ~ 

supported missile launch, control, and maintenance functions, living quarters for base personnel, 

and storage buildings for hazardous substances used in the maintenance of the physical plan and 

missile operations (Figme 4)(USFWS 1996). All b~e facilities .ne abandoned with the exception 

of the former banaeks which me used for the Arid Lm1ds Ecology Reserve (ALE) Headqnmters 

Investigations at the 1100 IU-1 site were conducted during the LFI/FFS process between October 

1992 and January 1993. Initially, the Hanford waste information data system was reviewed for 

data on waste types, handling practices, or known soil or groundwater contamination at the 1100 

IU-1. Historical information including aerial photographs and as-built construction drawings 

were also reviewed. All of the sites were inspected and, whenev: r ·po::t ~ owledgeable 

personnel were interviewed (EPA 1993). Investigations identifii d' - ·:-afeaS wi in 1100 IU-1 that 
. I s \. \Qs ---....______ ..... . 

required detailed investigation and/or remediation. Th e ~s are discussed lat~r in more 

detail. in Section III.BA 

Operable Unit 1100 IU-1 consists of two ro~W areas. One area is located at the top of Rattlesnake 

is a compound with a pumphouse, small support structures, and launch control facilities. The 

second area, known as the NI~ Missile t~.fili~1rs1~ -Arca, is located on the southeast slope of the 

Rattlesnake Hills and includes a number of permanent structures used in the maintenance of the 
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missile site and housing operations personnel (figur~~)- (~~ ~~ : ~ -~~~4 -S.~~e Missile 
-~•···""·- .. ,. ·-•-···· . ·-•· ·.·:·:~.,.___,~.- ........ ~,--. ..,,.,~""'- - ·•-, ~---

~ faciliti~~ have be~~-~~~ ~~-~~_,d,with-the-exc-eptinnonrlrarracks-bmMi·ng-artlrelnat ITTit ~ ) 

~ hich .. ho.uses..the...Arid-Lands.EG0-l-0,tw-(.ALR)_Re~ H~arters. __ .,...,../ 
--... 

----· -------,---...- ... -----~ ... ------
·- --~- --~·----··-,. ....... ~.- -· 

,. ,., ... 

In the late 1960's, the buildings at the southwest end of the 1100 IU-1 were converted into the 

buildings and missile facility at the northeast end of the 1100 IU-1 have not been known to be 

used for any significant waste-producing activities since the ending of NIKE operations in the late 

l 9601s and are intact, but abandoned, today . 

The NIKE missile site consisted of t~o scpa:ratc and distinct operating m1its. the latmeh area 

located on the northeast slope of Rattlesnake Motmtain, arid the Intcgr atcd Fir c Center (IFC) ar ca 

located on the top of the monntain. A.~_tiyit{~s· at ~ eJi,QQJJJ.:1[1!121~~4e.~ maintenance of the 

missile batteries in combat-ready status requiring the storage, handling, and disposal of missile 

components as well as solvents, fuels, hydraulic fluids, paints, and other materials. Typical 

chemicals used at the 1.fb.Q'I.!J,•;} mtc include aniline, petroleum distillates, chlorinated solvents 

such as carbon tetrachloride (CC14), TCE, TCA, and PCE, chromium oxides, acetone, paints 

containing chromium and lead, tricesyl phosphate, ethylene glycol, pesticides, herbicides, PCBs, 

and hydraulic fluid (DOE 1992b ). Areas of concern at 1100 IU-1 include former septic fields that 

may have been used for solvent disposal, storage tanks, disposal sites, and landfills. 
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[li'_Ifff.!Ei~'Ii'gj .9 The 3z arectS within 1100 IU-1 that required detailed investigation and/or ' ,\ 

remediation a:re disenssed in the fcllo~ing snbseetions::af2io=t:~ilo~ ~21~_pf™fffor~l!f~Qi~ ) 
• - . --- - ----·------·--------✓ --·•·-----··--·---·---------- . ----

~ ions.;w~te:ctiretuU:1r~i~w@';bv4Ec'olli~ EPKYID0E~,nusEE:;ff:J:§~t~e6~· U..••~-.,._,._ · .A,; ·s- .. •-'~-t,J~ ,..-....i--... •'- • · ,-\.,_~i~...,_..._,...._;J._~ ~ 

\ l ~-l ~ (lN'Jl 
6652-C SSL Active Septic System- G ,<..... l . 

i 
\ 

v\_ L' 

Discharge from this septic system has been observed over a slope northeast of the administrative 

building. The estimated. area covered by the septic system field is approximately 11 m by 2 m. In 

addition, a 2500-gallon septic tank is associated with this septic system. Solvents were regularly 

used in site processes and are thought to have been discharged into the septic systems for disposal; 

therefore, potential contaminants may include chlorinated and nonchlorinated solvents (DOE 

1994d). 

No geophysical or soil gas surveys were performed at this site. Soil sampling was conducted in 

July 1994 to determine if any volatile organic compounds (VOes) were present in the soils at the 

end of the septic system discharge pipe. On-site laboratory equipment was used to analyze the 

samples collected for selected voes. Resnlts fct VOCs are listed in Table 1-1 in DOE 1994c 

No voes were detected in the soil samples; therefore, according to the sampling program 

decision process outlined in DOE-RL (1994a) no remedial action was ~en needed at this waste 

management unit (DOE 1994d). 
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Due to the possibility that solvents and other wastes were disposed of in septic systems, this area 

required additional investigation. The estimated area covered by the septic system field is 9 m by 

92 m. In addition, a 9375 L septic tank is associated with this septic system. Sampling has not 

been conduct~d at this site, so no information regarding the type and extent of contamination is 

available. However, solvents were regularly used in site processes and are thought to have been 

_d_isch~g_ed into the septic systems for disposal; therefore, potential contaminants include 

chlorinated and nonchlorinated solvents (DOE 1994d). 

Radar Berm and Pads 

Large amounts of hydraulic fluid were used in these areas to rotate radar tracking equipment. 

There are three pads, each of which is 5m by 5m. Visible contamination has not been observed on 

the pads or surrounding berms. Potential contaminants include petroleum hydrocarbons, 

specifically hydraulic fluid (DOE 1994d). 

No geophysical or soil gas surveys were performed at this site. Soil sampling was conducted in 

July 1994 to determine if any petroleum hydrocarbons were in the soils. Only two of the three 

pads were sampled, due to large cobble to boulder size fill material at the third pad. TPH tests 

were performed in July 1994 by immunoassay analysis using a field test kit Results fut TPHs me 

listed in Tc:tbk 3-1 in (DOE 1994e). No petroleum hydrocarbons were detected in the soil samples; 
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therefore, according to the sampling program decision process outlined in DOE-RL (1994b) no 

remedial action was t~}& needed at this waste management unit (DOE 1994d). 

T52-c_0 
H-52-C Surface Gas Tank Area 

Investigations have identified two 475-gallon surface gasoline tanks in this area. Interviews with 

former site personnel have indicated that this area was also used for cleanup of paintbrushes and 

other items. No containment was provided during paintbrush cleanup. No visible staining was 

observed during investigations. The estimated area covered by the tanks and used for cleanup 

purposes is 6 m by 6 m. Potential contaminants at this site include petroleum hydrocarbons 

(gasoline) from the gas storage tanks, solvent ( chlorinated and nonchlorinated) and metals from 

cleanup of painting materials (DOE 1994d). 

No geophysical or soil gas surveys were performed at this site. Subsurface soil samples were 

collected in July 1994 to determine if any voes, metals, or petroleum hydrocarbons were present 

in the soil in the former storage tank area. On-site laboratory equipment was used to analyze the 

samples for various voes. Additional total petroleum hydrocarbon tests were performed using 

an immunoassay field test kit. Results for VOCs and TPIIs ate listed in Tables 4al mid 4=2 in 

DOE 1994c. No voes, metals, or petroleum hydrocarbons were detected in the soil samples; 

therefore, according to the sampling program decision process outlined in DOE-RL (1994b) no 

remedial action was needed tak~~ at this waste management unit (DOE 1994d). 
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Control Center-Disposftt Pits 

This waste management unit is composed of five individual pits that appear to have been used to 

bum refuse. Each pit is approximately 1 m by 2 m in diameter. The pits contained debris which 

consisted of glass, metal, ashes and pieces of wood. Soil samples were only taken from four pits 

due to rosy balsam root (Balsamorhiza rosea) growing in the fifth. · No geophysical or soil gas 

surveys were performed at this site. Potential contaminants in this area may include chlorinated 

solvents, petroleum hydrocarbons, acids, and metals (DOE 1994d). 

Subsurface soil sampling was conducted in July 1994 to determine if any semivolatile organic 

compounds (SVOCs), VOCs, metals or PCBs were present in the pits. One sample from the 

center of each of the four pits was collected. An on-site laboratory was used for VOC analysis 

and PCB screening and analyses for SVOCs and metals were analyzed at an off-site laboratory. 

Additional PCB analysis was performed on-site using an immunoassay field test kit. Resnlts for 

VOCs and PCBs me listed in Tables 5-1 and 5-2 in (DOE 1994c). Lead was the only contaminant 

detected in the soil samples above the ROD soil clean-up goals. Lead was detected in pits # I 

(1450 mg/kg) and #3 (1240 mg/kg) (DOE 1994d). It was determined that remedial action was 

Building 6652-C Abandoned USTs 
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Six underground storage tanks (US Ts) have been associated with this site. Four 1000-gallon fuel 

oil USTs (labeled as 6B) have been identified in the building, one UST (labeled as 6A) on the 

northeast comer of the building (reportedly removed), and one UST (labeled as 6e) on the 

southeast comer. Potential contaminants at this site include petroleum hydrocarbons, fuel oil or 

diesel (DOE 1994d). 

Geophysical surveys detected one UST-like (site 6e) object adjacent to the south side of the 

Building 6652-e. Geophysical surveys also suggested that there were never USTs present at the 

UST site 6B. A soil gas survey was conducted in July 1994 to determine if any voes were 

present at the 6A UST site. Soil gas samples were analyzed for select voes using on-site 

laboratory equipment. Resnlts for VOCs me listed in T1':ble 6-1 in DOE 1994e. No VOes were 

detected therefore no soil sampling was conducted at this location. Because no voes were 

detected at the soil gas surveyat-the 6A site according to the sampling program decision process 

no remedial action f.;, nce~~cause the UST was confirmed to be present at site 6C, 

the decision process'aescri.b.ed-ifl"~-RL (1994b) indicated that the tank and ancillary piping 

should be removed (DOE 1994d). \ ~ 
f\-U-

Pumphouse Disposal Slope 

Investigations have identified dumping of solid waste on a slope by the pumphouse. A small pile 

of debris was observed at the top, and piles of concrete were observed on the slope. The 

estimated volumes of the debris piles are 1.5 m by 1.5 m by .6 m and 26 m by 3 m by .3 m. 
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Sampling has not been conducted at this site, so no information regarding the type and extent of 

contamination is available (DOE 1994d). 

Pumphouse Latrine 1500-Gallon Fuel Oil Storage Tank 

The Pumphouse Latrine storage tank was known to have been abo"ve g1om1d, and has been 

removed. Two concrete saddle supports still exist in this location. Potential contaminants at this 

site include petroleum hydrocarbons (fuel or oil diesel) from the storage tank (DOE 1994d). 

No geophysical or soil gas surveys were performed at this site. Soil sampling was conducted in 

July 1994 to determine if any voes or petroleum hydrocarbons were present in the soils. On

site laboratory equipment was used to analyze the samples collected for select voes. Additional 

TPH analyses were performed using an immunoassay field test kit. Res·u1ts for VOCs and TPHs 

are listed in Table 8-1 and 8-2 in (DOE 1994d). TPH was detected in the surface soil at 420 

mg/kg, which exceeds the ROD cleanup goals for TPH. The sampling program decision process 

described in DOE\RL (1994b) indicated that the soil with TPH above ROD clean-up goals (250 

Pumphouse Latrine 275-Gallon Fuel Oil Storage Tank 
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This waste management unit is known to have been an above ground fuel oil storage tank, that has 

been removed. Two concrete saddle supports still exist in this location. Potential contaminants 

at this site include petroleum hydrocarbons (fuel or oil diesel) from the storage tank (DOE 1994d). 

No geophysical or soil gas surveys were performed at this site. Soil sampling was conducted in 

July 1994 to determine if any voes or petroleum hydrocarbon were present in the soils. On-site 

laboratory equipment was used to analyze the samples collected for select voes. Additional TPH 

analyses were performed using an immunoassay field test kit. Resolts fo1 VOCs a11d TPIIs me 

listed in Tables 9-1 a11d 9-2 in DOE 1994c. No voes or TPHs w:ere detected in the soil samples; 

therefore, according to the sampling program decision process outlined in DOE-RL (1994b) no 

remedial action was needed taken at this waste management unit (DOE 1994d). 

ALE Field Storage Building Septic System 

This septic system has been identified as a waste management unit due to the possibility that 

solvents and other wastes were disposed of in septic systems. The estimated area covered by the 

septic system field is 61 m by 12 m. In addition a 4000-gallon septic tank is associated with this 

septic system. Potential contaminants may include chlorinated and nonchlorinated solvents that 

may have been discharged into the septic system for disposal (DOE 1994d). 

A geophysical survey was conducted in June 1994 to assist in locating the edges of the septic tank. 

The tank was located at a depth of approximately 30 cm below ground surface. A soil gas survey 
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was conducted in June 1994 to determine if any VOCs were in the soil. A total of nine samples 

were collected at a depth of 1 m around the perimeter of the tank. Samples were analyzed for 

select VOCs at an on-site laboratory. Restdts for VOCs rue listed in Table 10-1 in DOE 1994c 

. - . ··-...... 
Because VOCs were not detected from the soil gas surveyrr~ oil sampling was conducted at this 

site and it was determined no remedial act.ion is needed P (D E 1994d). 

' ~~ 
-----· ,.... r;_'}-0 - , 

!J~i<'j Mound Site NorthwestofBuilding6652-G,. ,.\O \)ro½ ~,,,,,__ 
0 ~ ) V \ 

This waste management unit is of unknown origin, but appears to be a windbreak or the location 

of a soil research project near the ALE laboratory. The site could be better described as a berm, 

approximately 55 m long by 3 m wide. The potential contaminants at this site are unknown (DOE 

1994d). 

A geophysical survey was conducted in July 1994 to assist in identifying any concentrations of 

debris in or around the mound. No debris was found. No soil gas surveys were performed at this 

site. Soil sampling was conducted in July 1994 to determine if any SVOCs, VOCs, metals, or 

PCBs were present in the soils at the mound site. Four soil samples were collected at two depths 

below ground surface.- On-site laboratory facilities were used for select VOC analysis and PCB 

screening. Additional PCB tests Were performed using a immunoassay field test kit. Analytical 

resnits a.re smnma.rized ir1 Table 11-1 and 11-2 in DOE 1994c. Because no VOCs, SVOCs, metals, 

/ or r~B: ~ ~ tl cted above ROD clean-up goals it was determined that no remedial action was 

1_ needed taken at this waste management unit (DOE 1994d). '-,. ~-- .. , - / 
'·-- / ~... --- -----
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6652-1 ALE Headquarters Septic System h. '-fr•d r c,i,L" c(_d;,11 ~ 4 
+,AJ ,;pk-) 

The septic field for this system includes three separate drainfields and a 22,710 L septic tank. Of 

the three septic fields one measures 4.6 m by 46 m and two measure 21 m by 30 m. Potential 

contaminants may include chlorinated and nonchlorinated solvents that may have been discharged 

into the septic system for disposal (DOE 1994d). 

A geophysical survey was conducted in June 1994 to assist in locating the edges of the septic tank 

and the drainfields. A soil gas survey was conducted in June 1994 to determine ifVOes were 

present in the soil. A total of seventeen soil gas samples were collected. Samples were taken at 

each end of the septic tank and throughout each of the drainfields. Samples were analyzed for 

select voes with on-site laboratory equipment. Resnlts fot VOCs me listed in Table 12-1 in 

(DOE 1994c). Because no voes were detected fro~·ilie "wil-gas survey, no soil sampling was 
/ ; 

! 
I -->1't <¥r/' ">''!'i'JX1ff., ··-

conducted at the site and no remedial acti©\n was needed !fil.(_s.h at this site.(DOE 1994d) 

~-

Abandoned Underground Storage Tanks 

This waste management unit is comprised of six USTs, ranging in size from 275-gallons to 2000-

gallons. The tanks are located at the ALE Headquarters and associated buildings. Some or all of 

the tanks may still contain fuel. Potential contaminants at this site include petroleum hydrocarbons 

(fuel oil) from the storage tanks (DOE 1994d). 
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A geophysical survey was conducted in July 1994 to assist in locating the suspected USTs. 

Underground Storage Tank-like objects were detected at two of the six sites. Soil gas surveys 

were conducted in July 1994 to determine if any VOCs were present at the four sites where USTs 

were not detected. No soil sampling was performed at this waste management unit. Soil gas 

samples were analyzed for VOCs using on-site laboratory equipment. Resnlts fo1 VOCs me 

---listed in Tobie 13·1 in (DOE 1994( / No VOCs w~ ~ cted from the soil gas samples taken at 

the four tank sites and no remedial 'action was needed !fils.~!l- ecause the geophysical survey 
'·"'---, 

identified tanks present at two sites, these' tank~~ iping should be removed (DOE 

1994d). ;\u 
\ ~- ~ '-
c\J u 

Missile Bunker Sump 

This management unit is in an underground facility and is comprised of two areas, the north and 

the south missile bunker sump area. These sump areas were originally used to store missiles 

when the NIKE base was active from approximately 1952-1962. The original descriptions of this 

site indicated debris (batteries, transformers and asbestos) existed in this area. The sump area was 

found to be clear of this debris, therefore no sampling was conducted for asbestos. No 

geophysical or soil gas surveys were conducted at this site. Polychlorinated biphenyl (PCB) wipe 

samples of the missile bunker sumps, the hydraulic lift "wells", and the north missile bunker sump 

hydraulic jacks were collected in July 1994. These samples were submitted to an on-site 

laboratory for PCB screening. PCB results are listed in Table 14-1 (DOE 1994d). PCBs were 

detected from the samples on the auxiliary jacks and on the north and south missile bunker sumps. 
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The PCB Aroclor 1254 was detected at 32 µg/100cm2 wipe for the auxiliary jacks and 34 and 

150µg/wipe for the north and south missile bunker sumps, respectively. Because the 

investigations were conducted in accordance with approved plans and procedures remedial adio~ 

was needed at this waste management unit. Remedi~l action Bhould inell:ltie decontami!lati· all , "' 
\ ---- /'/ 

wipe (DOE 1994d). 

PCB contaminated surfaces to less than the EPA recommenged cleal}::YPJevel"'ofl;µg/100cm2 

I . !\ ,., 

vv_J I A(,~ i (011A 

Missile Bunker Landfill 
~ fO~ 

I 
\ t 

This waste management unit is an inactive landfill located approximately 100 yards northwest of 

the missile bunker area. Interviews with former site personnel have indicated that this landfill was 

used for disposal of construction and demolition debris (DOE 1994d). 

A geophysical survey was conducted in July 1994 to identify the extent of the landfill and locate 

concentrations of debris. The surveys indicated little metallic debris was present. A soil gas 

survey was also conducted in July 1994 to determine if any VOCs were present in the soil at the 

landfill. Soil gas samples were analyzed for selected VOCs using on-site laboratory equipment. 

No VOCs were detected from the soil gas survey, therefore no soil samples were taken. Results 

fm VOCs a:re listed in Table 15-1 in (DOE 1994e). Because no VOCs were detected fr9m the soil 
·,--, 

/' 

__.gas--suzyey the sampling program decision process indicates that no remedial action was needed \ 

"'· ~ ) \"' ~ en at this waste management unit (DOE 1994d). ___ / 

"" / ~ / 
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' Missile Refueling Area Berm 6 '{__ 

The missile refueling area consists of two berms. Potential historical use of herbicide and/or 

defoliant on these berms has been identified. The estimated total volume of the berms is 600 

cubic yards. 

No geophysical or soil gas surveys were performed at this site. Soil sampling was conducted in 

June 1994 to determine if any pesticides or herbicide were present in the missile fueling area 

berm. Two composite soil samples, one from each berm, were collected. The composite samples 

consisted of six sample locations on each berm, for a total of twelve samples collected. Soil 

samples were sent to an off-site laboratory for analysis. No pesticides or herbicides were detected 

in the soils, therefore no remedial action was taken at this site (DOE 1994d). 

Acid Neutralization Pit 

This pit is a concrete drainage pit filled with soil, gravel, and covered with vegetation. The pit is 

approximately 12 m by 1.5 min size. JP-4 from a nearby refueling area is thought to have drained 

into the pit (DOE 1994d). 

No geophysical or soil gas surveys were performed at this site. Soil sampling was conducted in 

June 1994 to determine if any metals or petroleum hydrocarbons were present in the soils at the 

site. Samples were screened for TPH using an on-site laboratory and metal analyses were done 
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off-site. Results fot TPII me listed in Table 17-1 m1d Metal analysis results are included in 

Section 17.0 Appendix A in DOE 1994d. No petroleum hydrocarbons were detected from the soil 

samples ~Jf~o"fu~{ier't~~eK'i!,~yWR!Q£Iusii~£.~, therefore no remedia( action has ; ' 
-~ .. ~,_,_----...._~ ''"·~-. _____ ,..~~ 

taken place at this site (DOE ' 94d). 
·, #/ , ___ _______ 

Missile Assembly and Test Building Inactive Septic System 

Building 6652-0, which is connected to the septic system, was determined through interviews to 

be the location of the electrical parts cleaning operation. The estimated area covered by the septic 

system field is 30 m by 3 m. A 3,785 L septic tank is associated with this system (DOE 1994d). 

A geophysical survey was conducted in June 1994 to assist in locating the septic tank and 

associated drain field. A utility location survey was also conducted to assist in determining the 

location of an underground cable northwest of the tank-like object. The interpreted locations of 

the septic tank, drainfield and detected utilities were used to guide the location of soil gas probes. 

A soil gas survey was conducted in June 1994 to determine if any voes were present in the soil 

at the site. Samples were submitted to an on-site laboratory for voe analyses. Results for voes 

are listed in Tables 19-1 and 19-2 in DOE 199_4d. Becaus ortl~;: am~ ,V~ ere a j ,( I, 
detected from the soil zas~":.ey no remedial action has been taken at this site (DOE·1994d). le( C / ? 

0 o"\ 

Missile Maintenance and Assembly Area Acid Storage Shed o \<-
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Investigations identified discolored soil and stressed vegetation in the area of this shed. In 

addition, a drainage ditch that runs near the shed was observed to contain discolored soil. The 

estimated size of the shed is 5 m by 5 m. 

No geophysical or soil gas surveys were conducted at this site. Soil sampling was conducted in 

June 1994 to determine if any SVOCs, VOCs, metals, or PCBs were present in the soils at this 

site. One sample was collected from the eastside of the storage site. The sample was submitted to 

an on-site laboratory for VOC analysis and PCB screening, and to an off-site laboratory for SVOC 

and metals analyses. PCB mtd VOC 1estilts .ne listed in Tables 20-1 and 20-2, metals and SVOC 

1cst1lts can be fonnd in Appendix A in (DOE 1994c). Because no VOCs, SVOC, metals or PCBs 

,,,.,,,.,,.,----·- ---------- ------------- --- . ..__________ 

were found in the soil s~pling no remedial action has been taken at this site-(l)OE f9J 4d). 

- / 

JP-4 Fuel Pad 

--i. ?.,,-, 

This waste management unit was identified as a-3 m by a- m concrete pad where fueling operations 

took place. No evidence of spills or staining has been observed on the pad. Based on past use of 

the pad potential contaminants include petroleum hydrocarbons (DOE 1994d). 

No geophysical or soil gas surveys were conducted at this site. Soil sampling was conducted in 

June 1994 to determine if any petroleum hydrocarbons were present in the soils at this site. Two 

soil samples were collected, one on the northwest and the other on the southeast side of the fuel 

pad. The samples were submitted to an on-site laboratory for TPH screening. Rcsnlts fot TPII 
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MC listed in Ta:bk 21=1 in (DOE 1994c). Because no TPH was detected in the soil samples no 

remedial action has been taken at this site (DOE 1994d). 

Missile Bunker Drainfield 

The estimated area covered by this drainfield is approximately 5 m by 15 m. Potential 

contaminants include chlorinated and nonchlorinated solvents that may have been discharged into 

the septic system disposal (1994b). 

A geophysical survey was conducted in June 1994 to assist in locating the septic tank and 

associated drain field. A utility location survey was also conducted to assist in determining the 

location of an underground cable. The interpreted locations of the septic tank, drainfield, and 

detected utilities were used to determine locations of soil gas sampling. A soil gas sampling 

survey was conducted in June 1994 to determine if any voes were in the soil at the site. Two 

soil gas samples were collected and submitted to any on-site laboratory for an analyses. Resnlts 

fo1 voes MC listed in Table 21-1 in DOE 1994c. Because no voes were detected in soil gas 

samples no soil samples were collected and no remedial action has been taken at this site (DOE 

1994d). 

Missile Bunker Discharge Ditch 

Draft 2 PAS 10/15/97 47 



This waste management unit is comprised of three areas where three discharge pipes originate 

from the missile bunkers. Two of these discharge pipes are thought to emanate from the missile 

bunker sumps and are buried. The third pipe has been seen discharging and is thought to emanate 

from a water tank located on the south bunker berm. 

A geophysical survey was conducted in June 1994 to locate two discharge ditches at the end 

points of two clay discharge pipes east of the missile bunker. A utility location survey was also 

performed to determine the location of underground utilities. No soil gas survey was performed at 

this waste management unit. Soil sampling was conducted in July 1994 to determine if any 
\ ~ c..•"-t . 
~ SVOCs, VOCs, metals, or PCBs were present in the soils at the location where the discharge 

~~ r) pipes are present. Four soil samples were collected, one from each discharge pipe area and one 
I 

\'\., from the northern discharge pipe. The samples were submitted to an on-site laboratory for VOC 
---,,,, 

~alysis and PCB scceeoin& and to an off-site laboratory for SVOC and metals analyses. Results 
. -.....____"' ..-=c --- - -------- --~ 

for VOC~ ct-P- s are in Tables 23-1 and 2 -2 in DOE 1994c, additional results for SVOCs, 

metal, and PCBs ":".aly~es_ are mclude ·D. ;:c;i~ppendi A in (DOE 1994d / ~ 

SVOCs and metals were not detected at levels high enough to initiate remedial action/ ,Pt ~s were 

- -----------·-- -----··--------- --- -----·~·------__,,.../ 
detecte -~in_th,........e_s_o-::-il samples analyzed by the on-site laboratory. Since confirmatory soil samples 

analyzed by the off-site laboratory did not detect PCBs in the additional samples collected, no 

remedial action was taken (DOE 1994d). 

~lc,1~1-L ~f~~L-) 
H-52-L Surface Gas Tank Storage Area 
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Investigations identified two 475-gallon surface gasoline tanks in this area. Interviews with 

former site employees indicated that this area was also used for clean-up of paint brushes and 

other items (DOE 1994b). 

A geophysical survey was conducted in July 1994 to assist in locating any underground utilities 

before intrusive sampling. No underground utilities were detected at this site. Soil gas surveys 

were conducted in June and July 1994 to determine if any voes were present in the soil at this 

storage area. A total of three soil gas samples were collected and submitted to an on-site 

laboratory for analysis of select VOes. Rc.~mlts fot VOCs me listed in Table 25-1 in (DOE 

1994c). Because no voes were detected from the soil gas surveys, no soil samples were 

collected and no remedial action has been taken (DOE 1994d). 

Horseshoe Landfill Site 

This waste management unit is an inactive landfill located 183 m northwest of the missile bunker 

area beyond the missile bunker landfilllf:1gyfe] ) . This site was identified as a possible waste 

management unit because of debris observed at the surface. The site is approximately 3 ha in size. 

A geophysical survey was conducted in July 1994 to identify the extent of the landfill and locate 

concentrations of debris. The results from the geophysical surveys were used to determine 

location of soil gas sampling ~ g~BPEY_Sical;Mm[aife§. A soil gas survey was conducted in July 

1994 to determine if voes were present at the site. A total of 52 soil gas samples were collected 
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and submitted to an on-site laboratory for ana,Iysis of seJ.~~-~9Ja). Results for -,, 
-- _ ........ - .. 
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Elevator Doors 

This waste management unit consists of elevator doors at the north and south missile bunkers. 

Included in this area are two 4 m by 10 m launch pads and the elevator doors. A tar-like sealant 

that may contain PCBs was observed around the launch pads and elevator doors (DOE 1994d). 

No geophysical or soil gas surveys were conducted at this site. PCB wipe samples of the northern 

elevator door concrete firing area sealant and the northern elevator door hydraulic line were 

conducted in July 1994. Samples were submitted to an on-site laboratory for PCB screening. 

PCB results are listed in Tables 28-1 and 28-2 and in Section 28 Appendix A of (DOE 1994d). 

PCBs were detected from the wipe samples at the missile bunker elevator door hydraulic line. 

The PCB Aroclor 1254 was present at a concentration of 330 µg/wipe. Following approved plans 

and procedures the elevated PS::B concentrations determined remedial action was needed. 
/ ,-, 

, I 

Remedial action shoulcl inc!udc: decontamina&n .. ~ all PCB contaminated surfaces to less than the 
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Flammable Storage Block Shed 

The storage block shed is located where the former Missile Maintenance and Assembly Area 

Paint Shed was located. Discolored soil and stressed vegetation have been observed around this 

shed. A utility location survey was conducted in June 1994 to identify the location of any 

underground utilities prior to sampling. No underground cables or pipes were detected at the site. 

No soil gas survey was performed at this waste management unit. Soil sampling was conducted in 

June 1994 to determine if any SVOCs, VOCs, metals, or PCBs were present in the soils at or 

around the shed. Four soils samples were collected from two hand augered borings. Soil samples 

were submitted to an on-site laboratory for VOC analysis and PCB screening, and to off-site 

laboratory for SVOC and metals analysis. PCB and VOC results are listed in Tables 29-1 and 29-2 

and SV C and metals results are in Section 29 Appendix A of (DOE 1994d). Because no VOC, 

ls or PCBs were found in the sampling above ROD clean-up levels, no remedial action 

has been taken at this site (DOE 1994d). 

I J 

Missile Maintenance and Assembly Area Paint Shed ~ 

This shed has been removed and may have been replaced with the Flammable Storage Block 

Shed. No visible stains were observed in the area, which is an estimated 3 m by 3 m (DOE 

1994b). 
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11.A.5.a.b. Missile Maintenance and Assemble Area Dry Well Drum 

A 55-gallon drum was observed buried in the ground in this area. Another 55-gallon drum, 

labeled "Dry Cleaning Solution" was observed laying on its side near the buried drum. This area 

is an estimated 1.5 m by 1.5 m, with scarce vegetation. 

StJJft!J-t or l ~[ sl>-ff°'.~ ; 

No geophysical or soil gas sampling was conducted at this siepling was conducted in 

June 1994 and July to determine if any VOCs were present at this site. Three samples were 

collected, one inside and two outside the dry well drum. Soil s ~ubmitted to an on

site laboratory for voe analysis. Results for voe are liste ·r{1abl 30-1 . (DOE 1994d). 

Because no VOCs were found in the sampling above ROD clean-up levels, no remedial action has 

been taken (DOE 1994d). 

H-52-L NIKE Base Landfill 

This waste management unit is an inactive landfill located approximately 100 yards southeast of 

the main missile base ~IB1~~- Interviews with former site personnel have indicated that 

everything used in base operations was disposed of in a landfill close to the base. Various types 

of debris were observed at the surface. Areas of discolored soil and stressed vegetation have also 

been observed on the surface of the landfill. The site is approximately 4.6 acres in size. Potential 

contaminants may include solvents (both chlorinated and non chlorinated), discarded missile fuel 
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(which contains re fuming nitric acid, aniline, furfuryl alcohol, JP-3/JP-4, and hydrazine), 

petroleum hydrocarbons (fuels, waste oil, hydraulic fluid) , acids, and metals (DOE 1994d). 

A geophysical survey was conducted in July 1994 to identify the extent of the landfill and locate 

concentrations of debris. The results of the geophysical surveys were used to guide the location of 

soil gas sampling. A soil gas survey was conducted in July 1994 to determine ifVOes were 

present at the site. A total of 33 soil gas samples were submitted to an on-site laboratory for voe 

analysis. Becanse No voes were found in the soil gas samples., no soil samples were collected 
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Gravel Driveway Area 

This site was identified during investigations at the H-52-C Surface Gas Tank Area. Asphalt like 

material was observed mixed with limestone gravel in this area. This site is approximately 76 m 

south of building 6652. Potential contaminants include total petroleum hydrocarbons. 

No geophysical or soil gas surveys were conducted. A surface sample of degrading asphalt was 

collected in July 1994 tci determine if any petroleum hydrocarbons were present in the asphalt. 

The sample was analyzed using an immunoassay field test kit. Results for TPH are listed in Table 

63-1 in (DOE 1994d). Because no significant level ofTPHs were detected no remedial action has 

been taken (DOE 1994d). 

H.B. Duration and Quantity of Release 

A smnmm-, of existing RI/FS, LFLTFS, and ROD data for all 1100 Atca OU' s is presented in 

Table 1. The folio wing sttbscctions will dcsct ibc existing data for each OU in mot c detail. 

Dccansc the investigations for the EM·2 and EM-3 were not cxhanstivc, the 1isk assessment 

approach was not as specific as the approach nsed for the EM-I and the remedial action objectives 

we1c mote broadly defined. A qualitative cvalnation ofovctall potential tisk fiom the EM-2 and 

EM-3 was made b:y compm:ing possible waste site contm:ninmrt concctrtrations with existing state 
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and fcde1al health-b~ed gaidelines (p1ineipally, the State of W~hington lvfode/ Toxics Co11t1 o{ 

.Act (MCTA)). The guidelines from the qua:litative evaluation fmm the basis of the cleanup goals 

fo1 the EM-2 and EM-3 OU's (DOE 1995b). The ROD specified that eontmnination fomtd in the 

IU area ~oald ·also be cleaned up to 1vV~hiI1gton State's MCTA (DOE 1994c). 
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H.B.1. llOO=EM-1 
II.B. l .a. 1100-1- The Battery Acid Pit 
II.B .1. b. 1100-2 - The Paint and Solvent Pit 
II.B. l.d. 1100· 4- The Antifreeze Tank 
Il.B.l.e. UN-1100-6-The Discolored Soil Site 
II.B.1.f. The Horn Rapids Landfill Site 
II.B. l .g. The Ephemera:! Pool 
11.B.2. 1100-EM-2 
II.B.2.a. Tar Flo\\J Atea-
II.B.2.b. Stained Sands Area• 
11.B.3. 1100-EM-3 
11.B.3.a. 1240 French Drain -
II.D.3.b. 1240 Suspect Spill Area 
II.B.3.c. 1262 Solvent Tanks -
11.B.4. 1100-IU-1 
6652-C SSL Active Septic System 

II.B.4.a. II.B.4.b. 6652-C SSL Inactive Septic System 
II.B.4.c. Radar Berni arid Pads 
II.B.4.d. II-52-C Sm face Gas Tattle Area 
II.B.4.c. 
II.B.4.f. 
II.B.4.g. 
II.B.4.h. 
II.B.4.i. 
II.B.4.j. 
II.B.4.k. 
II.B.4.L 
II.B.4.m. 
II.B.4.n. 
II.B.4.o. 
II.B.4.p. 
II.B.4.q. 
II.B.4.r. 
II.B.4.s. 
II.B.4.t. 
II.B.4.n. 
II.B.4.v. 
II.B.4.\\J. 
II.B.4.x. 
II.B.4.y. 
II.B.4.z. 
II.D.4.a.a. 

Conti ol Center Disposal Pits 
Building 6652·C Abar1doned USTs 
Pnmphouse Disposal Slope 
Pnmphouse Latrine 1500-Ga-llon Fuel Oil Storage Tank 
Pnmphouse Latrine 275-Gallon Fuel Oil Storage Tank 

ALE Field Storage Building Septic System 
Monnd Site North\\Jest of Building 6652-6 
6652-I ALE Headquarters Septic System 
Abandoned Underground Storage Tanks 
Missile Bonker Smnp 
Missile Bmtlre1 Lar1dfill 
Missile Refueling Atea Benn 
Acid Neut1 alization Pit 
Missile Asselllbly and Test Building Inactive Septic Sy stem 
Missile Maintenarice arid Assembly Area Acid Storage Shed 
JP-4 Fuel Pad 
Missile Bu1tlce1 Drainfield 
Missile Bmtlcer Discharge Ditch 
II--52-L Smface Gas Tank Storage Area 
II01seshoe Site 
Ek vato1 Doors 
Flar1m1able Storage Block Shed 
Missile Maintenar1ce arid Asselllbly At ea Paint Shed 
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H.B.4.a.b. 
H.B.4.a.e. 
Il.B.4.a.d. 

Missile Maintenance mtd Assemble At ea Dry Well Dt mn 
H-52-L NIKE Base Lmdfill 
Gtavel Dtive~ay A.tea 

fiJ!; Names of Hazardous Substances 

1100-EM-1-

Battery Acid Pit 

eoppet 
1ne1cury 
magnes1m11 

lead 
nickel 
zinc 

sodim11 

Paint and Solvent Pit 

chromium 
sodium 
lead 
xylene 
magnesrmn 
4,4'-DDT 

copper 
thallium 
chloro benzene 
1, 1-dichloroethene 
zinc 

Antifreeze and Degreaser Pit 

chromium 
lead 
copper 
zmc 

I~~~ ·. --~odmm . 
cobalL 
1nagnesmm 

Antifreeze Tank 

arsenic 
silver 
zmc 

. CQf>p_~r 
\ ,sodi~ 

~thyte~ glycol 

Discolored Soils Site 

lead 
heptachlo1 

alpha-chlo1 dane 
di=n-octy l phthalate 

tetrachloroethene 
manganese 
4,4'-DDE 

thallium 
manganese 

lead 
thallium 

4,4'-DDE 
BEIIP 

z:mc 
gmmna-chlmdane 

1, 1, 1-tr ichlor oethm1e(TCA) 
2-hexmone 
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Ephemeral Pool 

lead 
Endosulfan II 
alpha-chlor da:11e 

zinc 
Endrin 
garmna-chlor dane 

Hom Rapids Landfill 

arsetne barium 
eadmimn chromium 
copper cyar1ide 
magnestmn mercttcy 
Stt'\tC1" sodimn 
beryllium cobalt 
zme ar1timony 
total PCBs Endrin 
aroclor-1248 TCE 
aroclor-1254 2-methy !naphthalene 
mar1gar1ese Endosulfan II 
TCA 

1100-EM-2-

700 Area - Waste Solvent Tank 

TCA chlordane 

1100 Area Dos Shop 

PCD' s 

Tar Flow and Stained Sands Area 

-~~ lead 

1100-EM-3-

1240 French Drain 

Lead 
TPH' ) 

'-----"".,,,., 
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Chromium 
PCBs 

m,n 

niekd 

aroelor-1260 
heptaehlor 

thallium 
lead 
alpha chlordane 
heptachlor 
PCE 
4,4'-DDE 
4,4'-DDT 
naphthalene 
Dieldrin 
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1240 Suspect Spill Area 
- lead 

1262 Solvent Tanks 

1262 Tiansfonner Pad 

1234 Storage Yard 

No detection of contaminants reported 

3000 Area Jones Yard IIWSA 

1100-IU-1 / 
( 

Q 

, .. /. i~--·--.. 
! i.i'i!l '> 
' \ 

• ..• -----
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.,Meru · 

Missile~MaintHiarice17 s~ti J~~~cid-S ora-e'slieci -- -.. .....---~-------I --,, ___ ..._.........,...,,_ .... "'.- g ...... ~ ........ 
- - --------- . \ 

- itJiikno:w: ) 
/ 

~ . .. ,,_ , """~- ~,-,..,.,¥11!-.. _...-... ,""""'.'I"~.:'"-,_,,..~..,.,,.( ., ~ 

---- ~M~~siJ~)~fuilc~t.Rg;~h~geJ2#9 , 
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, ./ ~~i~ 
Potentiall~ Responsible Parties ~ \l"~.,,· • 

/ \ 

/ / \, 

As defined in 42 U.S.C. § 9607 (107(a)) of CERCLA a potentially responsible party is any 

individual or company (such as owner, operator, transporter, or generator) potentially responsible 

for, or contributing to, the contamination problems at a Superfund site. 

The current Hanford Site operations began in 1943, and DOE facilities are located throughout the 

Site. From 1950 to 1961 the Department of Defense (DOD) established Camp Hanford to provide 

air defense for-thet!anford Works. In 1 963 ;-a large-military-maneuver-t-e0k-f)lac~ r parts of 
( . ~·-:-:-·-------

--tlfe-i\t-&R~serve. Potentially responsible parties could include DOD, DOE, and possibly th~ir...:.,::-

contractors. 
I____ - ) 

) \ f W'.ofi' --·----·--------·--~-·----- ______ ... ___ 

I" ' r. Damages Excluded fr onr Liability Under the Con1p1 ehensi" e En" ir onmental 

Response, Compensation, and Liability Act (CERCLA) 01 the Clean 'llate1 Act 

(C,,.'A) n 
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III. Natural Resources for Which the State, Federal, and Tribal Government May Assert 

Trusteeship Under CERCLA and Which Have or May Have Been Affected 

fij~~ Preliminary Identification of Pathways 

- ---- ~---------------

[ . 1100 EM-1 - roundwater, lswfac.fwater'{CQJ,6in'biaTo,v,,el\) , veg tation, soil, 

wildlife, fish 

tf~ 1100 EM-2 Groundwater, soil, vegetation, wildlife 

s'. 1100 EM-3 - Groundwater, soil, vegetation, wildlife 

------ -- ---- \ 

it. 1100 IU-1 - Groundwater (spri('.s), •J!Ff..'l"<fwilllilf lwi; vegetation, wildlife 
------ -· ~- , 
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m.B. Exposed Water Estimates t,._. \ 

~(~ \ . 

Groundwater information is av ~ r the 1100 Area OU' s 1100 EM-1 , 1100 EM-2, and 1100 

-----
--------------- ·- -~ 

(EM-3, but not for 1100 TIJ-1 . Gi@undwater collection results are discussed in the following 
... _ __;.- ....... ----·-·•·•-·-- ···-··--::: - ··- •. - •ta <.. • 

~~ -- ' sections. Tnefe is-a potential for surface water contamination in the Columbia River. TCE, PCE, 
' . ) 

-·-- •·--- ··-----~--- . -- ·------ _ .. ~- - ----- ----··-----~ 
and chromium could be released into the river through groundwater discharge. Additionally, soil 

contaminants transported via fugitive dust or by surface run-off have the potential to be deposited 
---

- in the ri.Y.er_Q2OE 1 ~~)~ No known water samples have been taken in the Columbia Ri~ 
) 

identifying the 1100 Area as the source of contamination. _.,/ 
----- --

III.B.l. 1100 EM-1 
,_ - .... ,, 

During the fit st and seeon:d phases of the 1100 EM-1 investigation, a total of 24 wells for 

groundwater sampling were drilled between 1989 and 1991. With the addition of existing wells 

30 = 35 wells were sampled each quarter from early 1990 tlnough October 1992. Initially, the 

scope of groctndwater investigation was broad arid tl1e first two rom1ds of sar11ples were analyzed 

for eompom1ds on the Target Analyte List (TAL), Target Compom1d List (TCL), RCRA, primary 

arid secondary drinking water parameters. After the first two rounds, tl1e scope was adjusted to 

reflect refinements in: the conceptual site model (EPA 1993) 

Draft 2 PAS 1 Oi l 5/97 64 



All g1om1dwmer dma were compared with 1100 EMLl-wide grom1dwmer Upper Tolerm1ce Limits 

(UTLs). Maxinmni values of all m1al:ytes exceeding these ''backgromid" values me presented in 

\, \' \ ' I \ ,\~tc 
(') \A..- l •,_. • \__ 

Table 3 

V 

/ 
Trichloroethene (TCE) contaminated grqµrtdwater was found up and downgradient of the Horn 

,• \ 

Rapids Landfill Site. The TCE plume is approximately 1.6 km long and 0.3 km wide and is 
' 

moving in the northeasterly di~ t-i-on."~dditionally, Technetium-99 has been detected through the 

groundwater monitoring network, but no further information has been provided. During the 

environmental evaluation of the Phase I RI the exposure of aquatic biota to TCE in groundwater 

could not be quantitatively assessed due to a lack of data on the magnitude and extent of 

contamination (DOE 1990a). The characterization and analysis performed for the phase II 

remedial investiga~ -~-~~~~ed_ that gro~~water contamination ~~d to the 1100 ~• -----.__, __ 

near-HRL(DOE~-995b). An adjacent facility is investigating soil and groundwater contamination .) 

,/~ an independent action in accordance with the MTCA (EPA 1993). No known groundwater . 
/ / 

' / 

( remediation has taken place. ,,. ./ 

\ . --------- . ,. . . 

....... '---...__ ___ ____ -·-. __., ... ,,,.... --

!!LI@ 1100 EM-2 

Groundwater data from the two monitoring wells in 1100 EM-2 has been summarized in the 

LFI/FFS. Nine rounds of sampling were conducted between January 1990 and March 1992. 

Groundwater samples were analyzed for primary and relevant secondary drinking water, 

Washington Administrative Code (WAC) 173-304, RCRA groundwater monitoring parameters, 
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general chemistry parameters, Contr~et'Labor~tory--Program (CLP) TCL parameters, CLP T AL 
/ 

parameters, coliform bacteria, and radiochemical parame1f;s (DOE 1992c ). Groundwater 

. ! ) 
analytical results for the 1100 EM-2 are listed in Table 4. Co~plete analytical data is presented in 

·- / 

the Appendix to the LFI/FFS and is tabulated according to monitoring well number, well 

identification tag, round number, and sample identifier where applicable and available. 

No wetlands, surface water impoundments, or obvious drainage channels exist within the 1100 

EM-2. (DOE 1992c) 

Ilr:'B~f 1100 EM-3 

Groundwater data from seven monitoring wells in 1100 EM-3 has been summarized in the 

LFI/FFS. Nine rounds of sampling were conducted between January 1990 and March 1992. 

Groundwater samples were analyzed for primary and relevant secondary drinking water, 

Washington Administrative Code (WAC) 173-304, RCRA groundwater monitoring parameters, 

general chemistry parameters, Contract Lab~r~tQry ? :ogram (CLP) TCL parameters, CLP TAL 

parameters, coliform bacteria, and radiochemical parameters (DOE 1992c). Groundwater 

analytical results for the 1100 EM-3 are listed in Table.,6':¾:omplete analytical data is presented in 

i 
the appendix to the LFI/FFS and is tabulated according to mo~toring well number, well 

-· ----

identification tag, round number, and sample identifier where applicable and available. 

Groundwater analytical results were reviewed during the LFI/FFS and no contaminants of concer_n_ 

were identified at the 1100 EM-3 OU (DOE 1995b). 
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ill~~~: 11 00 IU-1 

Minimal to no groundwater sampling information exists for the 1100 IU-1. None of the 

documents reviewed for this PAS included groundwater data for the 1100 IU-1 . The Preliminary 

Assessment Screening (PAS) Report for the Arid Lands Ecology (ALE) Reserve (DOE 1994a) 

mentions eight groundwater monitoring wells on ALE. Data collected from these wells 

demonstrated that "no significant amounts of contamination was present". No groundwater data 

was included in the PAS. Apparently, the eight monitoring wells did not meet the current state 

standards for groundwater monitoring well construction. Be~tlse-f~;s rig0rous-stanoards"'wer~ 

-------- . . . ,--.. ,-...., ~ ,"' r r~ I I I 
used during constructi0n, there .is a potenti'a1 for cross aquifer cohtaminatioh: ,noE 1994al No 
~ - ... ¥'. ., 

groundwater information has been reported in the LFI\FFS or the ROD for 1100 IU-1. 

1y. 

IV.A. Estimates of Concentrations 

[~\i~r 1100 EM-1 

Summary of the soil contaminants detected at the subunits in 1100 EM-1 are presented in Table ~ 

maximum contaminant levels in Table 3:. 
CA 
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[Y~~J: 1100 EM-2 

---------~---
No analytical data was available for soil contamina~ and groundwater analytes detected are 

J 
listed in Table 4. 

:\7:[i\':~f 1100 EM-3 .,_ 

. ... -· _,,,-,/ 
r••• •' .~-·· ' ,.,• ~•• • 

_..,._. __ _ ~. __ 

-------------. -. ___ '•,, 
~"' \ 

No analytical data was available for soil contamination ind groundwater analytes detected are 
-. ---- .. 

...._ -----.... ---------~¥, __ _ 
listed in Table ~- ·---------·-···· 

rv:A.4. 1100 ru-1 ii-<-~---_._,,_(_•., 

Results fro_rn soil and soil gas sampling are presented in DOE 1994d. 

results are a:~ 
/ 

I 

/ 

Th:~·: Potentially Affected Resources 

~ --".'""'~~ ~ IYJt!~ Natural Resources 

---- ) 
No groundwater samplitlg 

__ _,,.,) 
-------

The habitat available or suitable for any particular species is a complex association of abiotic and 

biotic factors including the climate and microclimate; topography, slope, and aspect; soil type and 

depth; and associated vegetation. Distribution and abundance of terrestrial plants on the Hanford 
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Site is determined in part by local landscape feature such as topography, altitude, slope and aspect 

and steepness, soil, surface water, and in some cases groundwater. These same landscape features 

are important to wildlife, but the vegetative cover is especially important because it provides food, 

concealment, and protective cover, as well as nesting sites for some species of birds. Aquatic 

habitats associated with the Columbia River, permanent springs, and streams are also products of 

the geology, soil, topography, vegetation, climate and hydrology of the watershed (PNL 1993). A 

biodiversity inventory by The Nature Conservancy described Hanford as "an irreplaceable natural 

legacy,'' and concluded that "Hanford is a vital, and perhaps the single most important, link in 

preserving and sustaining the biodiversity of this region"(The Nature Conservancy 1995). 

No toxicological studies were performe_d on species inhabiting the 1100 Area for the Phase I or II 

Rl' s or the LFI/FFS. An Ecological Risk Assessme11t was conducted only for the 1100-EM-1 to 

evaluate site specific ecological risks. The Risk Assessment is presented in its entirety in 

Appendix L of DOE 1992b. Fnrthe1 discnssion about the Ecological Risk Assessment for 1100 

EM-1 is to foilo ~. Data gathered under the wildlife ecological investigation for the Phase I 1100 

EM-I R1 included the compilation of existing biological information and a reconnaissance survey 

of the 1100 EM-1 . Existing biological information was collected to develop a general 

understanding of the wildlife ecology of the 1100 EM-I and vicinity. A reconnaissance biological 

survey of the 1100 EM-1 was conducted to locate and evaluate any evidence of, or potential for, 

uptake of toxic substances by plants or animals. The studies were conducted in the spring (before 

May) of 1989 which was too early to observe many migratory species and/or nesting birds that 

may be utilizing the site. Many of the sites in the 1100 EM-1 are disturbed and consist of large 
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paved and cobble areas. A list of the species observed m the 1100 EM-1 sttbnnits is in Table 8. 

Although, the study concluded that there was no visible evidence of plant or wildlife stress at any 

of the subunits several of the subunits, were devoid of vegetation and it was stated that the HRL 

site should support burrowing owls, yet none were observed. Complete results of the survey are 

in a memo from Landeen to Adams (1989) in Appendix A of the Phase I RI Report (DOE 1990a). · 

An Ecological Risk Assessment was conducted for the 1100 EM-1 to evaluate environmental 

exposures, toxicities, and overall risks that are attrib~table to contaminant releases at the 1100 

EM-I . As part of the exposure assessment two sensitive bird species were regarded as indicators 

for evaluating potential adverse terrestrial ecosystem impacts. The Swainson' s hawk and long

billed curlew were known to nest in the vicinity of the 1100 EM-1 and chosen by the Washington 

Department of Wildlife as indicator species. In the past, a Swainson' s hawk has nested 1.5 km 

west of the Horn Rapids Landfill, and curlews are known to have nested within the landfill 

boundaries. The Columbia River supports populations of anadromous and residential salmonids. 

This cold-water fishery was used as an indicator, by means of comparison with water quality 

criteria established to protect freshwater aquatic life, to assess the potential for degradation of the 

aquatic environment. The terrestrial and aquatic environmental exposures were conducted under 

the assumption of no significant alteration of current land and water use conditions (DOE 1990a). 

The assessment focused on the exposure of terrestrial biota to HRL soil contamination and 

exposure of aquatic biota to groundwater contaminants known to exist in the vicinity of the HRL. 

The exposure of aquatic biota to TCE in groundwater near The Paint and Solvent Pit could not be 
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quantitatively assessed due to the lack of data on the magnitude and extent of contaminationk ~r t ,( 
. L e_,Q) l 

(DOE 1990a). . 
1 

\ N-~ oiA. \ . 
V\d\ ctl 
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~~1C~~!filg@t<JIYKfi..¥s.PiNes 

r-1- ,<!'(~0;:- ;- i~ir•·~'l'~~~:-¥:s.-;~,r:-. ~~~ - ;-vt-1:":'-'- ~~ -:-.~ 

A..9.uatic' and terreggal' IJl~~.!1.E.Prat~s 

Am''Hffifali~an'.Ere7ffesecies ··--·P --~- ·····-·- ___ p ... ., .P ... --· 

1r~1ancrEatrfuis ~ P,_ .,-,=· --·· 

1:1erbs'ancfbEm;s 

Suifi~~J;114· grg1fu[\y~1~i~ 

seciiffi~ 

Afr 

Due to tl.e hek of OH•ir:necifie fiir:h wildlife im nbmt i11ve11t01ieir: the followin~ dio;cuo;o;io11 

.11.ddteo;o;eo; all o;necieo; that me knawn to inhabit the Ha.nfcrd 1100 Site If o;necific in:fonnation io; 

k1111w11 .11.l111nt .,,_ n1':rticnl.11.1 OH rn •mlin11it tl,e fol111wirn, OH diir:cuir:ir:irnro; will include the 

i 1 • "h II t, :!l• i • ii I 
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The habitat types within the 1100 A.tea greatly vary at the f-om OU's. 

ranges fiom slnnb=steppe and bnnchgr~ses to agricultmal areas arid indnstrial facilities. Table 6 

lists the marmnals, birds, reptiles arid insects that may inhabit the 1100 A.tea. Table 7 addresses 

species of fish that may occm in the Hartfotd Reach of the Columbia River 

III.D.1.a. 1100 EM-1 

III.D.l.b. 1100 EM-2 

III.D.l.c. 1100 EM=3 

III .D.l.d. 1100 IU-1 7 

IV.B;f.a: Known Injuries to Natural esources 

,.F.·~e~ estigat~ -w r-eq.uired;to ete£!.I~'cLfi.~ i!1i,...uries to otfi~ Pitura.I resoP._ic'i -p1ants 
·/ I / 

and animal species. ~n re~; ofhazmdons substances to groundwater arid soil have been 

documented in the 1100 Area. Clnomimn in soil arid gromidwater arid TCE in the grom1dwate1 at 
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I 

I 
I 

the IIRL cunently exist above cleanup levels identified in the ROD. The potential fot 

contaminants to teach the Cohnnbia Rivet via gtonndwater from the IIRL is possible, bot 

unknown at this time 

IYIB.l:b; Potential Injuries to Natural Resources 

The U.S. Department of the Interior, U.S. Department of Commerce, U.S. Department of Energy, 

the Yakama Nation, Confederated Tribes of the Umatilla Indian Reservation, Nez Perce Tribe, 

and the State's of Oregon and Washington have trusteeship over natural resources that piety have 

been exposed to hazardous substances at the Hanford 1100 Area NPL Site. All of the natural 

\ 
i 
I 

resources discussed in Section IV. and listed in Tables 6-9 5 and 6 have the potential for exposure / 

to soil, surface water, and groundwater contamination. The natural resources potentially affected / 

/I 
fall within the jurisdiction of one or more of the natural resource trustees. , 
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\ 

\ 

Groundwater contamination has been documented at the 1100 EM-1 and the potential for 

contaminant discharge into the Columbia River is possible (DOE 1992a). Levels of chromium \ ' 

detected in the groundwater at the HRL could potentially affect ~lf)gi~9tl>MWg[}~j:>urc~ ~ l}J~' \ ~ \ 1 

~gchj ~ j off aquatic invertebrates, or fish ~~: cj_es~)t this· time, th~
1
~qtential for chromium to 

~ lJ..,r-.,\ C I 

. - -- . -~~ \ :-~~'j __ - . 
reach the Columbia River via groundwater from the HRL is-~ci m1kno ~rt. The 

... -
apparent lack of vegetative growth at the Discolored Soils Site could suggest that J~~ potential for 

exposure of contaminants to vegetation existed (D~~ ddi~i~~al information regarding 

.--··-·- .... ··- ··--······-···--·----- .----
-levels of contamination in the soil and groundwater that are residual from remedial actions, or 

remain due to no action taken, would be helpful in identifying the [~lif~~-rifu~ potential 

ci:~ >rnorp.mm 
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----~ ,._ ;rv~:2~a: Services Provided by Natural Resources 

Services provided by the above.mentioned natural resources include, but are not limited to the 

following: 

Habitat for trust species, including food, shelter, breeding and rearing areas, and other 

factors essential for long-term survival 

Resource Use 

Consumptive and non-consumptive outdoor recreation including fishing, wildlife 

viewing/photography, and other activities 
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Primary and secondary contact recreation (swimming, boating), and other activities 

Cultural, spiritual, religious use (1equites ttibal discussion) 

Sacred places and ceremonies (1equites ttibal discussion) 

Option and existence values 

V.D.5. Potential InjmJ to Natu1 al Resou1 ce Se1 \>ices 

Ifthe1e has been rury injury to vegetative comn1m1ities in the ALE Reset ve 01 othet sites in the 

1100 At ea this could I educe the over all div et sicy ru1d abundance of species present on the site_. 

This would dectease the potential for sightseeing and photog1aphy now shrued by a limited 

nmnber of individua:l:s at the site. If contaniinrurts identified in the grom1dwater at the IIRL reach 

or have I cached the Columbia Riv er the potential for a less productive fishery exists 
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~ .... ,,,, ... ·,·:i ~'"'."'",.,._,,~,..t ~- ~~"'---✓~I!~ ~~ 

Evaluation.land Conclusions 

Draft 2 PAS 10/15/97 80 



• ~ ~-,.·~·':-,''-,, ,__..,, ~~Y'i.;,~:"':'):~-->f-•· ,.~, ., ""f( ·.<-..· /~', ~\,~ ~~:'""':\Y~,-~ ..... ,.--,,"'";-" -~\...,,_ ,,_., '#t,1" > ~~111~· _../',. _.. -~-~~-•--t ;""' 

preassessmentJih~¢Jo~ a.full as~ ssrne12t ·ll}ust l:;e·based7 :These_ criteria: andJlie_ coqe~poµ,ciing 

,.,. ,. -~ ~ ' -, - < --·+-- ·."'• . . .. ,» ., • " ~-~-

VII_.A_.7._ .. ~at!}r~Lr_e~out<;es for which the Federal or State age~ct~s .. or_Tribes iµ~-~~.§.ect 

l"t .... '."t....,,... --~•;-:-;_'< "~ 1<> ---~· "'1<f"• t ..... ~ e,v,...-· -~--~~~-"""'"" i-· ,......,. ·; ~•-..... ••"' 'l, .... ~.'1's -~-~;t-~•t ·.y,,, t_t'Y'l-"":'°{ ... .;·(',_,... 

tru~tees_hip)iayf~een.;_o_r ~re lik~!Y jo_be, adv~rsely affec!~d.J~y flte_r~~ease. 

}< • "'"·:·,,,,.. ~ • -~- ~- •: -~ ::,.;,,....,, ..,.., -- #·\ 

potential!Y_ cause injury_. to those natural resources; 
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YJ!.AJ._~iii sufficientt(!;pui:sue~assessment:ire_re?!!ily::J'.Yail~~}eorlij{e:fr tol>e 

~btained'atrlasonable~cost: _\_t1Y--
1

, ·---•~- _ .......... ""'.~ ..... -~-..... _.__-.-........---~d ""- ..,,..._. l 

--···----- -·-··--- V ~ . ----~ ---~ - \ 

'-~JY'"-•"' '"""'-• ,-..,_~, -r.'t" ~ - ~"' ~-_..,- ..,. ~>,_,..~ ,,......,,,,i.i(f";.:-I• vl<'f"; ._ ~:J 
Some. qf the:.sit~~ .~t!fui;th~_~QQ:tl~g_yire apdjtionaJ!in_f9l!!!!!.BiiiJ9 deteqpi11~.J.h~?Ctehtdf 

- ----- - --.... --... -. -~------
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I. Introduction 

The purpose of a Preassessment Screen (PAS) is to determine whether a discharge or release of 

hazardous substances warrants proceedi_ng with a Natural Resource Damage Assessment 

(NRDA). By definition, a PAS is "a rapid review of readily available information ... [to] ensure 

that there is a reasonable probability of making a successful claim" and, therefore, whether to 

proceed with the damage assessment itself. (43 CFR § 11.23(b)) 

The criteria on which the decision to proceed past the preassessment phase to a full assessment 

must be based on: 

1. A release of a hazardous substance has occurred; 

2. Natural resources for which a Federal or State agency or Indian Tribe may assert 

trusteeship under Comprehensive Environmental Response, Compensation, and Liability 

Act (CERCLA) have been, or are likely to have been, adversely affected by the release; 

3. The quantity and concentration of the released substances are sufficient to potentially 

cause injury to those natural resources; 

4. Data sufficient to pursue an assessment are readily available or likely to be obtained at 

reasonable cost; and 
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5. Response actions, carried out or planned, do not and will not sufficiently remedy the 

injury to natural resources without further action. 

II. Scope of 1100 Area Preassessment·Screen 

This 1100 Area PAS follows the requirements for conducting a PAS and only addresses 

Operable Units (OU) and potentially affected adjacent areas within the 1100 Area National 

Priorities (NPL) Site of the Hanford Site. Natural resource issues and concerns about other 

Superfund sites at or adjacent to Hanford will not be addressed in this document. The scope of 

the 1100 Area PAS was agreed upon by the Hanford Natural Resource Trustee Council. 

Department of Energy (DOE) and U.S. Fish and Wildlife Service (USFWS) entered into an 

Interagency Agreement (IAG) with concurrence from all natural resource trustee agencies to 

conduct the 1100 Area PAS. Two PAS-related documents have been previously written for the 

\ __ ::_,_~J\rea; 1) the Remedial Investi ation/Feasibility Study (RI/FS) for the 1100- EM-1 OU and 
, , ~ -- -
\ -? _ ~ --or_~-~~~~ Arid Lands Ecology ~:~e~ hese documents ,were not 

produced by the entire natural resource trustee council nor did they contain the necessary 

information as required by 43 CFR 11 to be a PAS. However, relevant information from these 

documents has been incorporated into this current 1100 Area PAS. 
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III. Discha-rge--o-r-Re-lea.s~_of Hazardous Substances 
/ . 

\ A o1lo( ADJ re,.{ r-ie__ 

III. A. ~evant Operations 

111.A.1. Ge ral 

The DOE's Hanford Site (Site) was listed on the National Priorities List (NPL) in July 1989 

under authorities granted by CERCLA of 1980 as amended by the Superfund Amendments and 

Reauthorization Act (SARA) of 1986. The Hanford Site is a 560-square mile federal facility 

located along the Columbia River in southeastern Washington, situated north and west of the 

cities of Richland, Kennewick, and Pasco, an area commonly known as the Tri-Cities. 

The Hanford Site was established during World Warr; as p_art of the Army ' s "Manhattan / 
f'J 

Project" to produce plutonium for nuclear weapons. Hanford Site operations began in 1943, and 

DOE facilities are located throughout the Site and the City of Richland. Certain portions of the 

Site are Rifow to have cultural significance 

of Historical Places (EPA 1993). 

The land surrounding Hanford is used primarily for agriculture and livestock grazing. The major 

population center near Hanford is the Tri-Cities, with a combined population of over 100,000. 

The southwestern area of Hanford, covering 120 square miles, is designated as the Arid Lands 
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Ecology Reserve (ALE) and is currently managed by the USFWS. 

The Hanford Site is divided into designated areas and operable units. Designated locations for 

identification include the 100, 200, 300, 400, 600, 700, 1100, and 3000 Areas. in 1988, the 

Hanford Site was scored using the Environmental Protection Agency's (EPA) Hazard Ranking 

System. As a result of the scoring, the Hanford Site V{as added to the National Priorities List as 

four sites (1100 Area, 100 Area, 200 Area, and 300 Area). The 1100 Area includes portions of 

the 600, 700, and 3000 Areas and ALE. Each of the areas were further divided into Operable 

Units ( a grouping of individual waste management units based prima:_i!y on geographic area and V 
common waste sources). \ . ,,,.-·_,.,,,.. j I C,,,,_,,,.,\ "- ..-

6) ' / 0~ j ~°J~ 
. \ / ~ ( Ol \k '\r'- · ~ I () ' It:~ \,0 0.. "> I\ • - ~ ,../ ~ V J° -~-· ,,... ... _,-

In anticipation of the NPL listing, DOE, EPA, and Wash· gton D"epartmenru-f-EcoTogy-·-------

~A 
(Ecology), entered into a Federal Facility Agreemen m May 1989. The ~greement·established a 

procedural framework and schedule for developing, implementing, and monitoring remedial 

response actions at Hanford. The ~~t also addresses Resource Conservation and Recovery 

Act (RCRA) compliance and permitting. 

Worldng Draft 
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111.A.2. 1100 Area 

The 1100 Area NPL site is locate , in the southern portion of the Hanford Site (Figure 1) 

(EPA 1993). The 1109,Afe-a 6nsists o£four operable units; the 1100-EM-l, 1100-EM-2, 1100-
1~ CM_ 

EM-3 , and 1100-IU-l~ h \.lait is designated with a three-part code: the first part indicates the 

NPL site affiliation; the second part provides a shorthand description of the operable unit type 

(EM indicates "equipment maintenance" and IU indicates "isolated unit"). The 1100 Area was 

listed on the NPL based on the proximity of the 1100-EM-l, 1100-EM-2, and 1100-EM-3 OU's 

to groundwater wells used by the City of Richland to supply drinking water and that up to 15, 

000 gallons of waste battery acid were disposed in a sand pit in the 1100-EM-l unit (DOE, 

1995b). 

Q v\ 
Operael~Units.J. 100-EM-l , 1100-EM-2, and 1100-EM-3 are located in the southernmost portion 

i 

of the Site and contain the central warehousing, vehicle maintenance, and transportation 

R Ov( 
~ -. distributi~~:~tter ~~ lhrit 1100-IU-l is located on the 

"---. northeastern slope of the Rattlesnake Hills, ap\Jroximately 24 kilometers west from the rest o 
- - _7 . . ~ --

the 

1100 Area (Figure l)(EPA 1993). The 1100 Area NPL includes portions of the 60 

3000 Areas. The 600 Area is mostly undeveloped land and contains some relatively remote 

facilities . The 700 Area consists primarily of administrative buildings located around the Federal 

Building in downtown Richland. The 3000 Area, located adjacent to the Hanford Site, consists 

mainly of administrative buildings. 
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These 

rivers are approximately 1200 m and 50 m, respectively, from the main 1100 Area. Available 

floodplain information indicated that-the EM-2, EM-3, and IU-1 are not located within the limits 

of the Columbia and Yakima River flood events having return periods of less than 500 years 

'\., '-\ 01,...R. ~ . 

(DOE 1992c ). _ ~ 

t_, v'\[\ ~ I ~ .. fa 
Ov\ -·-----, / ~ 
~as_been assigned thrriority among the Hanford 1100 Area Operable 

Units due tf tts~X@ity-to_th.e-N-0.r.thB1.£.hl-anti-wett-flcl_g.
1 
Remedial Investigation /Feasibility 

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

Study (RI/FS) activities at the EM-1 OU were initiated in 1989, and a Phase I RI/FS was 

completed in August 1990. In the fall of 1992, EPA, DOE, and Ecology decided to accelerate 

the study and evaluation of the three other operable units so that all remedial actions in the 1100 

Area could proceed as a single project. In place of extensive field investigations, a streamlined 

OllC· 
approach for tire EM-2, EM-3, and IU-1 is contained in an addendum to the EM-1 RI/FS referred 

to as the Limited Feasibility Investigation/Focused Feasibility Study (LFI/FFS), April 1993. The 

Record of Decision (ROD) for the Hanford 1100 Area NPL site was published in September 

1993. A baseline risk assessment comprised of a human health assessment and an ecological risk 

assessment was conducted as part of the Phase I RI/FS to evaluate current and potential effects of 

only the 1100-EM-1 contaminants on human health and the environment. The LFI/FFS for the 

three remaining units (EM-2, EM-3, and IU-1), characterized the nature and extent of 

contamination in groundwater and soils near these units. A qualitative baseline risk assessment 

(an evaluation of overall potential risk from these operable units made by comparing possible 

waste contaminant levels with existing State and Federal health-based guidelines), was 
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conducted as part of the LFI/FFS to evaluate potential effects of contaminants on human health 

~(EPA 1993)\ 

\ fl r·' . ,r· " ,--~ ( 0 ) ,..__ V 

As part of the invest}~atio:s .of the 11 OQ Area, Remedial Action O~ect~es (RA~ were 

establishe,d-~ - ite specific goa to define the extent of cleanup n cessary to achieve the 

specified level of remediation at the site. These goals are formulated to meet the overall goal of 

CERCLA, which is to provide protection to overall human health and the environment. 

Contaminants of potential concern were identified based on a statistical and risk-based screening 
(, ;:, 

process~d)arr: ~~~d ~edia. The Phase I RI Report, the Baseline Residential Scenario Risk 
~---/ 

Assessment (BRSRA), and a Baseline Industrial Scenario Risk Assessment (BISRA ) concluded 

that "there are no contaminants that P?,§e-I'-isk~ogical receptors" (EPA 1993). No 

. / 1~Jo <, { •1j.,__,{-4> J 
documents reviewed as part of this ~ AS Gefl:d:octed or · scussed natural resource injury as 

defined in 43 CFR 11. "'• s\J-1 
1 
\"'~ 

III.A.2.a. 1100 -EM-1 I J / Jr , cu, ,,,) 
cf-e S V\P 1 VW. l,h 

oi!.__ - _j :,' , r, 1,,__J,,,._ 4 r, /. 
The EM-1 has been divided into several subunits b~ed ~~ ~~/~ure of pre~io_u~:_:d _ _ _ 

.. _rot~~ti~l~ i::..(F~~ (D~~~~~ ~~".1'~nii:: discussed in more det:'.:-) 

, ~:~~~~~-~~he EM-1 Qp:GI:ab-tc Unihs the largest of the three OUs-iri-the main porffon of 
()1.A 

the 1100 Area. The EM-1 is part of the central warehousing, vehicle maintenance, and 

cu\ 
transportati~n distribution center for the entire Hanford site. Previous activities at the..a.pernl51.e 

~ included landfill operations at the Hom Rapids Landfill (HRL), offices, warehousing, and 
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transportation-related operations. Current activities include offices and transportation-related 

faci~ties (DOE 1995b)~J 

( Evaluation of h=::~alth and environmental risks for the 1100 Area was conducted for the 

\, EM-1 site o~y. The assessment ~o~sisted· of evaluating the r~sults a· the remed1al investigatiof; 
. ' ·----- .. . _..,/.,, . . 

to develop an initial list of Contaminants of Potential Concern (COPC). The COPC list was 

further evaluated and screened in accordance with the Hanford Site Baseline Risk Assessment 

Methodology (HSBRAM) and in consultation with EPA Region 10. HS BRAM is based on 

EPA's Risk Assessment Guidance for Superfund (RAGS) and other EPA guidance (both national 

and Region 10). ~.,ahd ~ere conducted in accordance with the HSBRAM. 

~ -r · 
-; 
\. 

The objective of the Ecological Risk Assessment for EM-1 was to provide an evaluation of the 

site specific ecological risks. Given the uncertainty in information available, risk calculations 

were not performed for the evaluation (EPA 1993). Ecological risk was estimated by comparing 

exposure to contaminant toxicity. Potentially sensitive habitats chosen for the EM-1 site 

included habitats known to be frequented by designated or proposed, endangered or threatened 

species. In determining ecosystems potentially at risk at EM-1, only terrestrial organisms were 

considered. No toxicological studies were performed on species inhabiting the EM-1 OU for the 

Phase I or II Remedial Investigations (EPA 1993). 

EM-1 OU characterization investigations started in 1989, and a Phase I Remedial Investigation 

Report was produced in 1990. These activities were followed with a Phase I and II Feasibility 
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Study Report in 1990. The phase II remedial investigations began in 1991, and a Draft Phase II 

Remedial Investigation Report/Phase III Feasibility Study was submitted in 1992 (DOE 1995b ). 

Investigations of the 1100-EM-1 OU included radiological surveys, geophysical surveys, soil-gas 

surveys, intrusive trenching activities to explore subsurface conditions, surface and subsurface 

soil sampling and laboratory analyses, groundwater level monitoring, and groundwater sampling 

and laboratory analysis. 

Surface radiation surveys were conducted at all 1100-EM-1 OU subunits. All radiation surveys 

were negative. These subunits were not further investigated for surface radiation (DOi 1992a). 
? . l . , 

Jr q . v--1,-{L,,.. -lLt )A V-.~l ( 

;perations at EM-1 have included the use of solve s, fue,/oils, and PCBs. Based on past 

practices and anecdotal information from the EM- , ten site were identified for investigation: 

the battery aci~t, the paint and ~~ent pit, the antifreeze a~degreaser pit, the antifr~ze tank 
r;;,'5 ' n:;; I 
\ I 'Y 

site, the radiation contamiri:alion incident site at the discolored soil site, the Hom Rapids Landfill 

7 ('i3 '\', 
(HRL), the epheme?iif pool, pit-#1, and the s~uth pit The antifreeze tank site was part of the 

EM-2 OU, but was investigated and remediated during the EM-1 investigation work. Eliminated 

from further consideration for remediation during the Phase I Remedial Investigations was the 

UN-1100-5- Radiation Contaminant Incident site because of a lack of substantive contamination 

detected. The Hanford Patrol Academ1 was also not addressed further duri g the remedial 

investigations because of the anticipation that it wf uld be addressed separately (DOE 1992a). 

u i !u ,~l ~-l ~~ 
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III.A.2.6. 1100-EM-2 

av\ 
The EM-2 ~tis located in the southwest comer of the Hanford site near the border of 

the City of Richland and lies within the _southern portion of EM-1 (Figure 2)(DOE 19946 ). 

Prior to 1950, a few small farms occupied what is now the EM-2 OU area. The main feature is 

the 1171 Building which was constructed in the early I 950's as a vehicle service maintenance 

and repair facility. The site also served as a warehousing and transportation distribution center. 

Today, most of these activities along with gas station services ~ert of tac Hao fa~ 

. - ·····~ "-•-, ------
~bH-s-t-ranspc)'l'tlttien S)'Stem-::; ill occur in the EM-2 OU area (DOE I 992c).- Ourmgthe LFI/FFS 

'----- ---•--h-- --~- ...---.. 
principal sites were identified for investigation, thes~J are discussed in more detail in 

Section III.B .2.. dr- '), ~ J 

~idial investigations at the EM-2 site were conducted during the LFI/FFS process between 

October 1992 and January 1993. Initially, the Hanford waste information data system was 

· reviewed for data on waste types handling practices, or known soil or groundwater contamination 

at the EM-2 OU. Historical information including aerial photographs and as-built construction 

drawings were also reviewed. All of the sites were inspected and, whenever possible, 

knowledgeable personnel were interviewed (EPA 1993). 

The main waste management sites in EM-2 consist of used oil tanks, steam pad and hoist ram 

storage tanks, and hazardous waste staging area. Operations in EM-2 potentially included the use 

of solvents, fuels, oils, and polychlorinated bi phenols (PCB' s ). During thepemedial 
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investigations o s'ites in the EM-2 OU it was determined that all but three of 

the sites did not require further investigation or had already been remediated. The potential for 

contaminant migration was not rigorously investigated at any of the sites in EM-2 OU 

(DOE 1992c). 

(j) (i) 
The principal sites investigated during the LFI/FFS were the tar flow area, staine~ sands area, 

. ~) · C~L.;:- C:t _J) . 
NeptuneY potato and separator tank, sev~r:al .-1:1sectoiltanks (#:l to #6), steam pads (#1 and #2), 

the bus shop un ~ rground hoist ,am': ;he 70~ ea;£wast~:nt ~ bus<Ji dry wells, and a 
0 ~ , 

hazardous wa~ taging area (DOE l~~TMaiiyst were~;ently under regulation (under a 

statute other than CERCLA or Washington State Model Toxics Control Act (MCTA)) by the 

state of Washington, EPA, or candidates for regulation under other programs (DOE 1992c). 

0 0. & -
However, the tar flow, stained sands , and Neptune ' s Potato and Separator Tank areas were 

designated for further examination. These sites were investigated by geophysical surveys, soil 

gas sampling, and soil sampling conducted in 1994 during t~mediation investigatiq6t> 

After further investigatio~ nly the tar~ ow and stai<Jii sands were identified for remediation 

(DOE 1995b ). The potential contaminants of concern that were identified through review of 

historical information, previous site investigations, and site reconnaissance activities (DOE 

1992c) are listed in Section III.C .. 

III.A.2.c. 1100-EM-3 

The EM-3 Operable Unit is located about 600 meters northeast of 1100-EM-2. The EM-3 area 
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contains approximately 20 permanent structures, some of which date back to 1951 (Figure 3) 

(DOE 1994b). These buildings form the Hanford 3000 Area. Prior to 1943, the EM-3 OU was 

primarily used for agricultural activities. In 1943, new construction of temporary office buildings 

supporting construction and engineering at the newly formed Hanford site began on the EM-3 

OU. Throughout the 1940's the OU and surrounding areas were used for office space and as an 

off-loading and warehousing area for construction supplies brought on the Atomic Energy 

Commission Hanford Works Railroad. By 1951 , most of the temporary buildings were removed 

or demolished and replaced by permanent structures. The EM-3 OU was part of_a larger military 

camp, "Camp Hanford", and contained automotive repair and maintenance shops, gasoline 

storage and dispensing stations, an artillery repair and maintenance shop, a laundry, a dry cleaner, 

a cold storage, warehouses, a bakery, troop barracks, and administrative offices. During the last 

25 to 30 years, the EM-3 OU was used for office and warehouse facilities in support of Hanford 

construction activities. Current activities at the OU include paint and sandblast operations, 

vehicle maintenance and repair, hazardous material storage, RCRA waste accumulation areas, 

warehousing, fabrication shops radio maintenance, and radiography and research administrative 

offices (DOE 1992c).' Based on past practices at the EM-3 OU, approximate!)'. 22 waste 

management units have been identified for detailed investigations. These subunits are discussed 

in Section III .B.3 .. 

Investigations at the EM-3 site were conducted during the LFI/FFS process between October 

1992 and January 1993. Initially, the Hanford waste information data system was reviewed for 

data on waste types, handling practices, or known soil or groundwater contamination at the EM-3 
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OU. Historical information including aerial photographs and as-built construction drawings were 

also reviewed. All of the sites were inspected and, whenever possible, knowledgeable personnel 

were interviewed (EPA 1993 ). 

Key waste sites in EM-3 include several hazardous waste storage and staging areas, a used oil 

underground storage tank (UST), and contaminated soil from a previously removed UST. 

Based on past practices at the EM-3 OU, approximatei@aste management units were 

identified during the LFI/FFS (DOE 1992c). The potential contaminants of concern that were 

identified through review of historical information, previous site investigations, and site 

reconnaissance activities (DOE 1992c) are listed in Section III.C .. Many sites were currently 

under regulation (under a statute other than CERCLA or MTCA) by the state of Washington, 

EPA, or candidates for regulation under other programs. These sites were removed from further 

consideration for remedial action during the LFI/FFS. Sites remaining in the CERCLA 

investigation for EM-3 were the 1240 Susp~ Spill Area, 1240 Fr~ Drain, 122a uspect 

Waste Oil Disposal Area, 1212/1217 siect Battery Ac\d Disposal Area, 1218 S~ ~e Station, 

~ GJ (j) ~( , 
1262 Solvent Tanks, 1262 Transformer Pad, JA Jones Oil Storage Tanks, and JA Jo es Steam 

Plant Drain Pad. These remaining sites were further investigated by geophysical surveys, soil gas 

I 
sampling and soil sampling conducted as part of the 199~mediatten investigation. The 

potential for contaminant migration was not rigorously investigated at any of the sites in EM-3 
,,,,..-------- ( 

OU (DOE 1992c ). Based on th /~temediafiffll,I investigation results and the cleanup goals for 

(\J ~ ) __/ w 
EM-3, the Fren'cli Drain, 1240'-S'uspect Spill Area, and the 1262 Solvent tanks were identified for 

remedial action (DOE 19956). 
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III.A.2.d. 1100-IU-l 

( ·-~,/J Jt.__ 6A ~,Y 
The IU-~;~ a; th~ds Ecology Reserve (ALE). The ALE is approximately 

195 square kilometers and is located on. he northeastern sl~pe-o'f the Rattlesnak~ Hills, 

---- ---~ 
approximately 24 kilometers from the rest of the 1100 Area. The land which comprises ALE 

was set aside as a natural research area in 1967 by the Atomic Energy Commission to preserve 

shrub-steppe vegetation in Washington State. The site consists of a former NIKE missile base 

consisting of structures which supported missile launch, control, and maintenance functions, 

living quarters for base personnel, and storage buildings for hazardous substances used in the 

maintenance of the physical plan and missile operations (Figure 4 )(USFWS 1996). All base 

facilities ar;;;;;}:ned ,w~th--the-exeep-ti-e·rref-the-for-mgr-ea-H..aeks--wh-ich-are-ttsed...foL1he-Aritr 

Lands Ecolaiw-Reserve (ALE) IIeadqurn:ters.. 

Investigations at the IU-1 site were conducted during the LFI/FFS process between October 1992 

and January 1993. Initially, the Hanford waste information data system was reviewed for data on 

waste types, handling practices, or known soil or groundwater contamination at the IU-1 OU. 

Historical information including aerial photographs and as-built construction drawings were also · 

reviewed. All of the sites were inspected and, whenever possible, knowledgeable personnel were 

interviewed (EPA 1993). Investigations identif~ithin IU-1 that required detailed 

investigation and/or remediation. Thes~e di eussecf in ~-;;eaetai-l ~n Section 111.B.4 .. 

v ~ M,\ lv\_ )J~~ ) 
One area is o=t--A-~t--the-top~esnake 

---...___...., 
Operable Unit IU-1 consists of two areas. 

,,,- \ 
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Mountain e main 1ssile launch facility. It is a compound with a pumphouse, small 

UAQ. ~ 
support structures, and l nch control facilities. The second area, known as the Missile~Area, is 

_/ 

located on t&e southeast ope of the Rattlesnake Hills and includes a number of permanent 

structures used m t e maintenance of the missile site and housing operations personnel. The 
---- -- l <M--~ ---------

majeFi-ey-ef---tl» Missile· Area facilities have been abandoned., with the exception of a bwracks 

building--at-!he-main ~houses.ihe..AruU,aA<ls-Eeology--(Al,li)-Resor-ve-HeaO~-- ) 

.. ~. ~bot,,, .~1~~ _ [_,A~----✓ 
In the late I ~the buildm&s i;l:17fhe-soothu.res.t end of the OU weFe-CQ,nverteµAnto the 

I \ rJl) , /\. { <\ "> -l / J) " Jp1, ~ .) rt.4 -------
a,'? ,),.""'o -------~ ~ . '"' ,....., _,. 

headquarters of the ALE Laborato~ TheJ:>m@·mgs and missile fac1 1 VV-Q.li.-1.UJ 

ending of NIKE operations in the late 1960's and are intact, but abandoned, today . 

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

,· .,.. I :i\Al~ r\l\.lfs'l ~ --"\ 

/ The NIKE missile site consisted of two separate and distinct operating units: the'faunch area, 
I 

( 
/ . . ----._ --~ fv'-'6_ tv\ t~Sl k_ 

jlocated on ~he northeast slope of Rattlesnake Mountain, ,and the"-Integrated Fire Center (IFC2_ ______ _.., 

~ ea, locate;:n-,~!Op- o!_~o!!i\tal~,, J:'. ai,;;;:;e :f the :;s;~l~-~:tt~~::i::o~~: :eady ,Jlev f'--"' -..._________ rM, 
status required the storage, handling, and disposal of missile components as well as solvents, 

fuels , hydraulic fluids , paints, and other materials. Typical chemicals used at NIKE site include 

aniline, petroleum distillates, chlorinated solvents such as carbon tetrachloride (CC14), TCE, 

TCA, and PCE, chromium oxides, acetone, paints containing chromium and lead, tricesyl 

phosphate, ethylene glycol, pesticides, herbicides, PCBs, and hydraulic fluid (DOE 19926 ). 

Areas of concern at IU-1 include former septic fields that may have been used for solver~ 

disposal, storage tanks, disposal sites, and landfills. \ \ ) \ O ,...__ 0-i' ~ 
ii\\~, (i\ ,l i J\-- ,-0 ~~ r ' 
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111.B. Duration and Quantity of Release 

A summary of existing RI/FS, LFI/FFS, and ROD data for all 1100 Area OU' s is presented in 

Table 1. The following subsections will describe existing data for each OU in more detail. 

Because the investigations for the EM-2 and EM-3 were not exhaustive, the risk assessment 

approach was not as specific as the approach used for the EM-1 and the remedial action 

objectives were more broadly defined. A qualitative evaluation of overall potential risk from the 

EM-2 and EM-3 was made by comparing possible waste site contaminant concentrations with 

existing state and federal health-based guidelines (principally, the State of Washington Model 

Toxics Control Act (MCTA)). The guidelines from the qualitative evaluation form the basis of 

the cleanup goals for the EM-2 and EM-3 OU's (DOE 1995b). The ROD specified that 

contamination found in the IU area would also be cleaned up to Washington State ' s MCTA 

(DOE 1994c). 

111.B.1. 1100-EM-1 
_,/ 

The EM-1 Operable Unit contai 
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III .B.1.a. 1100-1- The Battery Acid Pit 

The Battery Acid Pit is .an~sand-filled sump, or french drain approximately 30 m from 

the southwest corner oft e 171 Building, used for disposal of waste acid from vehicle batteries. 

During its use, the pit was pproximately 1.8 min diameter and 1.8 m deep. The pit is no longer 

visible because it was fille and graded to match the surrounding surface when it was removed 

from service. Historical) cuments record an estimated 57, 000 liters of battery acid wastes may 

have been disposed of du11ing its operating years (1954 - 1977) (DOE 1992a). 

Information gathered thj ugh interviews with former site workers suggest that other substances 

including Waste oil, waf e antifreeze, and spent solvents were also deposited in the pit. No 

documentation ex~ rt these claims. Periodically, during the operation of this facili ty , 

the acid-ladens~ removed and deposited at an undetermined location and fresh sand 

fill installed (DOE 1992a). 

A geophysical survey was conducted over the area to find the exact location of the pit. Five soil 

gas probes were installed as part of the first phase, no contamination was detected. A single 

boring was made, yielding one sample from the surface and seven from the subsurface strata. 

Inorganic contaminants were found in surface and subsurface samples. No organic contaminants 

were detected at this site. Contaminants detected are listed in Section III.C .. Concentrations of 

contaminants are listed i(:_able 2._J.Jo additional work was performed during the second phase 
---\ 

of investigations (EPA 1993). \ ., j') CJ) 
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III.B. l.b. 1100-2 - The Paint and Solvent Pit '_:) 

The Paint and Solvent Pit is a semicircular depression located approximately 1.6 km north of the 

1171 Building. The pit has an approximate diameter of 108 m and a depth of 1.2 m to 1.8 m. 

Originally a sand and gravel pit, the site was used during the period between 1954 through 1985 

for the disposal of construction debris generated during demolition of Hanford Site facilities. 

Principal components of the waste include concrete rubble, asphalt, and wood debris. 

Undocumented disposal of waste paint, solvent, and paint thinner is also reported to have 

occurred at this site (DOE 1992a). 

A geophysical survey was conducted over the floor of the pit. Rubble and other construction 

debris were found. During phase I of the investigations soil gas samples were collected and 

analyzed. Relatively high readings of tetrachloroethene (PCE) were found in the southwest 

corner of the site. Peak concentrations of PCE were as high as 727 µ g/L with values decreasing 

in all directions away from the maximum concentration. Areal distribution of the positive soil

gas readings suggested the potential for an isolated, shallow accumulation or small surface spill 

within the pit. No other volatile contaminants were detected during the soil-gas survey (EPA 

1993). 

Four boreholes drilled at this site yielded 4 surface samples and 29 subsurface soil samples. In 

addition, soil samples were obtained at 20 surface locations within the pit area. Inorganic, 

organic and pesticide contamination was detected in surface and subsurface soil samples. 
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Contaminants detected are listed in Section III.C.. Concentrations of contaminants are listed in 

Table 2. No additional work was performed during phase II of the investigations (EPA 1993). 

C 
III.B.1.c. 1100-3 - The Antifreeze and J?egreaser Pit \]/ 

The Antifreeze Degreaser Pit is a shallow, roughly circular depression located approximately 1.6 

km north of the 1171 Building on the west side of the Hanford Rail Line. Originally a sand and 

gravel source for construction activities on the Site, it was used during the period of 1979 to 1985 

as a disposal site for waste construction material, principally roofing and concrete rubble. The 

pit is approximately 76 min diameter and 1.8 to 2.4 m deep. Occasional disposal of waste 

antifreeze and degreasing solutions from the 1171 Building was suspected, but not documented, 

at this location (DOE 1992a). 

A geophysical survey was conducted over the floor of the pit. Rubble and other construction 

debris were found . Forty-three soil gas samples were collected and no contaminants were 

detected. Twenty-three surface samples were collected and twenty-four subsurface samples were 

obtained from four boreholes. Inorganic contaminants were found in surface and subsurface 

samples. No organic contaminants were detected at the Antifreeze and Degreaser Pit. 

Contaminants detected are listed in Section 111.C .. Concentrations of contaminants are listed in 

Table 2. No additional work was performed during phase II of the investigations 

(EPA 1993). 
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III.B. l .d. 1100- 4- The Antifreeze Tank ® 

The Antifreeze Tank was a former 19,000 L steel, underground storage tank used for waste 

vehicle antifreeze. The tank was locatecl beneath the floor of the northern-most portion of the 

1171 Building. The tank was installed in 1976 and emptied, cleaned, and removed in 1986 due 

to suspected leakage. No evidence of leakage was detected when the tank was removed 

(DOE 1992a). 

During tank removal, _three soil samples were collected from the base of the excavation. No 

detectable levels of antifreeze were identified. In November 1989, thirteen vadose zone samples 

were collected from beneath the building where the waste site is located. A single sample 

detected ethylene glycol at a concentration of 2.6 parts per million (ppm) (DOE 1992a). 

Inorganics contaminants detected at the site are listed in Section III .C .. Concentrations of 

contaminants are listed in Table 2. No additional work was performed during phase II of the 

investigations (EPA 1993 ). 

III.B.1.e. UN-1100-6- The Discolored Soil Site G,) 

The Discolored Soil Site consisted of a patch of oily dark stained soil located in the eastern end 

of an elongate east-west oriented depression approximately 610 m northwest of the 1171 

Building on the west side of the Hanford Rail Line. The depression extended over an area of 

approximately 0.2 ha; the actual area of discolored soil covered an area of about 1.8 m by 3 .1 m . . 

Working Draft 
Draft 1 PAS 8/1/97 22 



The source of the soil discoloration appeared to be the isolated, unauthorized disposal of contents 

of one or more containers of liquid material to the ground surface. No record exists that 

identifies the nature or origin of the waste material deposited at the site (DOE 1992a). 

Fifteen surface soil samples were obtained from this site during the phase I remedial 

investigation. Contaminants identified in surface soil samples collected during the Phase I 

investigation included inorganic, organic, and pesticide compounds. Contaminants detected at 

the site are listed in Section III.C .. Concentrations of contaminants are listed in Table 2. After a 

thorough review of analytical results from the surface soil sampling and a field examination of 

the site, it was deemed to be a inefficient use of time, given the project schedules, and not cost 

effective to perform sampling of subsurface soils (DOE 1992a). 

During the phase II investigation fourteen soil-gas probes were installed at the site and samples 

did not identify any contaminants. No other soil-gas work was performed during the second 

phase of investigations (EPA 1993). 

Remediation of the discolored soil site began in February 1995, with the excavation and 

stockpiling of 70 m3 of waste material (principally, bis (2-ethylhexyl) phthalate (BEHP)). 

Confirmation sampling indicated that the removal action met the cleanup level of 71 mg/kg for 

BEHP established in the ROD. The site was regraded to a smooth, uniform surface. The 

contaminated soil was excavated and stockpiled and the waste was transported in April 1995. 

The BEHP-contaminated soil was disposed ofby incineration (DOE 1995b). 
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m.B. l.f. The Hom Rapids Landfill Site0 

The Horn Rapids Landfill (HRL) is located north of Hom Rapids Road near its intersection with 

Stevens Drive, the HRL site extends ov~r approximately 20 hectares within the 600 Area. It was 

operated from the 1940's into the 1970's as an uncontrolled landfill. Originally a borrow pit for 

sand and gravel, it was used as a landfill primarily for office and construction waste, asbestos, 

sewage sludge, fly ash, and reportedly, numerous drums of unidentified organic liquids. The 

landfill site is situated in a generally flat terrain. Five disposal trenches have been identified at 

the site through a study of historical aerial photographs, onsite investigations, and geophysical 

surveys. Surface debris consisting of auto truck tires, wood, metal shavings, soft drink cans and 

bottles, and other small pieces of refuse were scattered across the site. A single trench, the 

western-most of the identified waste disposal trenches, was posted with signs warning that the 

trench contained asbestos (DOE 1992a). 

During the phase I investigations geophysical surveys were performed and did not detect 

accumulated waste outside of the five identified waste disposal trenches. Soil-gas surveys were 

performed a the HRL and in surrounding areas to assist in vadose zone sampling. Two hundred 

and eleven temporary soil-gas extraction points were installed in the landfill area. Samples 

collected from these points detected trichloroethene (TCE); 1, 1, I-trichloroethane (TCA); and 

PCE within the HRL. Trichloroethene was detected at 17 of the 36 permanent soil-gas extraction 

.,,.J.9ints-installed.~~~~ the limit of the HRL with concentrations ranging from 3 to 233 parts per 
/' "'"•··-....~---

/ , 
~ billion by volume (ppbv ontaminants detected in the 50 surface soil samples and 55 
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subsurface soil samples are listed in Section III.C .. Concentrations of contaminants are listed in 

Table 2. It should be noted that during the phase I investigations, boreholes were intentionally 

sited to avoid drilling through known and suspected waste deposits. This placed substantial 

limitations on the representativeness of the soil quality results of the phase I data (DOE 1992a). 

During the phase II investigation, additional soil-gas surveys, geophysical surveys, surface soil 

sampling, and subsurface soil sampling were performed. Second phase soil-gas surveys detected 

TCE at concentrations from 2 to 255 ppbv in 36 of the 53 probes. The highest TCE 

concentrations were obtained just outside the disturbed portions at the eastern limits of the HRL. 

Additional geophysical surveys were eondticted to further identify accumulation of drums 

~ '\ 
containing organic solvents said to have"bur· d at the HRL. Areas that might represent an 

accumulation of drums were further investigated with test pits. During excavation of the test pits 

various types of debris and two small deposits of chemicals were discovered. One (white 

crystalline powder) was identified as sodium bisulfate and the other (bright purple stained soil) 

was identified as potassium permanganate. Thirteen subsurface soil samples were taken from the 

test pits that detected manganese and Dieldrin, neither had been detected during phase I 

sampling. Eight surface soil samples were taken to identify the areal extent of PCB 

contamination in the HRL. Fifteen additional surface soil samples were taken from the surface to 

further characterize two surface depressions in the HRL. Endosulfan II and Endrin were 

additional contaminants detected in the surface soil samples during the phase II investigations 

(EPA 1993). 
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Remedial actions began in January 1995, with the clearing and road pioneering work at the HRL. 

Excavation of the PCB-contaminated soil in the HRL also began in January 1995. The PCB

contaminated soil was excavated until field observance and field screening indicated that the soil 

did not exceed the 5mg/kg cleanup criterion established in the ROD. The results of the 

confirmation sampling indicated that there was some contamination remaining that exceeded the 

clep.nup criteria for PCBs and additional removal was performed. The additional removal was 

accomplished in March 1995. A total of 1,224 m3 of PCB-contaminated soil (principally, the 

PCB Aroclor-1248) was excavated and stockpiled for eventual disposal. The construction of the 

closure cap for the HRL began in January 1995, and was constructed of material from a nearby 

borrow area. The cap was completed in April 1995. Five groundwater-monitoring wells were 

- installed in August 1995, downgradient of the landfill to facilitate compliance evaluation ,'\nd the 

--· ------------· ·-··· -- . 

remedial action objecfves. Compliance with Maximum Contamination Levels (MCLs) is- ~ 
- . . . -- -·--·· ~:::.:. .--- .-- -- ·-·- ·~- --- ---•--·•· - ... ____ ., -- ··-··· .. ---~-------,...... .. --·-·-·------

anticipated by the year 2018. Th/ PCB-contaminated soil was transported in March and April 

--
1995. Revegetation of the site began and was completed in November 1995 (DOE 1995b). 

III.B. l.g. The Ephemeral Pool & 

The Ephemeral Pool site is a long narrow, manmade depression located along the western edge 

of the asphalt-paved 1171 Building parking area. The depression acted as a drainage collection 

point for precipitation runoff flowing from the parking area surface. Overall dimensioµs are 

approximately 6.1 m wide ( east-west) by 183-213 m in length (north-south). The Ephemeral 

Pool was designed to collect runoff from the parking area and direct it to a central culvert 
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approximately at the lengthwise mid-point of the depression. Settlement and/or poor grading of 

the depression floor results in the formation of a series of linked pools after rainfall events that 

temporarily holds a portion of the collected moisture within the drainage way until it evaporates 

or infiltrates into the ground. · A pervio~s gravel lining encourages infiltration of the collected 

runoff into the vadose zone beneath this site (DOE 1992a). 

During the Phase I investigations two surface samples were taken within the Ephemeral Pool. 

Results of the analyses indicated the presence of PCBs in low to moderate concentrations (300 to 

4 700µg/kg). Surface soil samples collected identified the presence of inorganic and organic 

contaminants (DOE 1992a). Contaminants detected at the site are listed in Section III.C .. 

Concentrations of contaminants are listed in Table 1. 

Six surface soil samples were collected during the Phase II investigations and submitted for PCB 

and pesticide analyses . Laboratory results confirmed the presence of alpha (210 µ g/kg ) and 

gamma (1100 µg/kg) chlordane. Two of the seven samples detected concentrations of PCBs 

(Aroclor 1260) at 11 ,000 and 42,000µg/kg (DOE 1992a). 

Ephemeral pool remediation began in February 1995, with an initial phase of sampling. In 

March 1995, excavation and stockpiling of waste (principally, the PCB Aroclor-1260) began. 

Approximately 70 m3 of contaminated soil was excavated, with a large volume of remaining 

contaminated soil having PCB-contamination concentrations of between 0.5 and 2 mg\kg when 

work was halted for consultation with the regulatory agencies and DOE. Following consultation, 
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the final phase of the excavation and stockpiling resumed, and 115 m3 of waste material was 

removed. Confirmatory sampling indicated that the removal action met the requirements based 

on the cleanup level of 1 mg/kg for PCB's as established in the ROD. The site was regraded to a 

smooth, uniform surface. The contaminated soil was excavated and stockpiled. The PCB-

contaminated soil was disposed of at a RCRA, Class C/TSCA off-site hazardous waste landfill. 

The PCB-contaminated soil was transported in April 1995 (DOE 1995b ). 

111.B.2. 1100-EM-2 

III .B.2.a. Tar Flow Area-

The Tar Flow Area is located about 320 m north of the northwest comer of Building 1171 . A 

soft tar-like substance was observed to cover a ground surface covering an irregular area of 

approximately 61 m x 20 m. The source of tar-like material is unknown. Based on the results 

from the 1994 investigations and the cleanup goals for EM-2 OU, the tar flow area was identified 

for remedial action (the stained sands area was combined with the tar flow area for remedial 

action). Surface soil samples collected at this site detected the presence of total petroleum 

hydrocarbons (TPH) and lead. Maximum concentrations of TPH (80,000 mg/kg) and lead ( 404 

mg/kg) were detected to be above cleanup goals. As identified in the ROD, the remedial 

objective for this site was to excavate all soil with TPH exceeding 200 mg/kg and lead 
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concentrations exceeding 250 mg/kg (DOE 1995a). 

The remediation of the tar flow area began in June 1995, the waste transportation and disposal 

was completed in September 1995. The volume of petroleum contaminated soil excavated, 

1,224m3, was more significant than initially estimated. Following excavation, confirmatory 

sampling indicated that the removal actions met the requirements based on cleanup levels 

established in the ROD (DOE 1995b). 

III.B.2.b. Stained Sands Area-

The Stained Sands Area is located approximately 274 m north of the northwest comer of 

Building 1171 , an area of visibly stained sands of the east slope of a sand dune were identified. 

The stained soils were observed to cover an area of approximately 6m x 6m and an estimated 

41 m2 of contaminated soil. The stained sands area was included in the tar flow area for 

remedial actions. 

111.B.3. 1100-EM-3 

t-€.JI'\€ .) ' a:I A, Jl el/\.. 
Detailed discussion on the sites identified for fctrthe1:.inve~ during the LFI/FFS ~ 

-fSmedial a~t.i.01. are to follow: 

A O l 0l j 
./ /;) ; ' 

111.B.3.a. 1240 French Drain- U/ 
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The 1240 French Drain is located on the west side of Building 1240. There is no documented 

evidence of spills into the drain that might have discharged into the surrounding soils, however, a 

polychlorinated biphenyl (PCB) collection area was located adjacent to the drain. Analyses 

identified lead, TPH, chromium, and PC:B 's present in the soil at the French Drain. 

Concentrations of lead, TPH, and chromium exceeded the ROD cleanup goals. Maximum 

detected concentrations included the following : lead (619 mg/kg), TPH (80,000 mg/kg), and 

chromium (949 mg/kg). Analyses for PCB 's were done on sight indicating concentrations 

greater than 1 mg/kg, but less than 10 mg/kg, exceeding the ROD cleanup goal . However, 

offsite analysis of the samples determined that PCB ' s in the drain were less than 1 mg/kg (DOE 

1995a). 

Remediation of the French Drain began in July 1995. A total of 62 m3 of soil contaminated with 

lead, TPH, and chromium was excavated and stockpiled. Confirmatory sampling indicated that 

the removal action met the ROD cleanup level requirements of 240 mg/kg for lead, 200 mg/kg 

for TPH, and 400 mg/kg for chromium. The site was regraded and base materials were spread 

over the disturbed area. The soil was transported and disposed of in September 1995 (DOE 

1995b). 

III.B .3.b. 1240 Suspect Spill Area - (3} 

The 1240 Suspect Spill Area is located at the north end of Building 1240. The area consisted of 

visibly stained soil as a result of spilled pliable adhesive mixed with metal fragments and floor 
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sweepings. Concentrations of lead exceeding the ROD cleanup goals was determined present in 

the surface soils of the area. The maximum detected concentration of lead was 44,200 mg/kg 

(DOE 1995a). 

Remediation of the spill area began in July 1995, with excavation and stockpiling of 54 m3 

of lead-contaminated soil. Confirmation sampling indicated that the removal action met the 

cleanup requirements for lead (250 mg/kg) identified in the ROD. The site was regraded and 

base materials were spread over the disturbed area. The soil was stabilized, transported, and 

disposed of in September 1995 (DOE 1995b ). 

. ;; , 

III.B.3.c. 1262 Solvent Tanks - l:1/ 

The underground storage tanks (US Ts) were located west of the 1262 Building at the interface of 

the grass and the asphalt parking lot. The USTs were suspected to have contained solvent, 

potentially carbon tetrachloride, from dry-cleaning operations during Hanford's military era. 

Upon excavation of the tanks in June 1995, it was discovered that one tank was filled with fluid 

and the other tank had only residual fluid. The tanks were sampled, indicating that the contents 

were nonhazardous water (DOE 1995b). The fluids were removed and discharged to the 

Richland sanitary sewer. The tanks were cleaned and removed in July 1995. Confirmation 

sampling from the soil below the tanks and the sides of the excavation detected no hazardous 

materials (DOE 1995b). 
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The 32 areas within IU-1 that required detailed investigation and/or remediation are discussed in 

the following subsections: 

III.BA.a. 6652-e SSL Active Septic System (Y 

Discharge from this septic system has been observed over a slope northeast of the administrative 

building. The estimated area covered by the septic system field is approximately 11 m by 2 m. 

In addition, a 2500-gallon septic tank is associated with this septic system. Solvents were 

regularly used in site processes and are thought to have been discharged into the septic systems 

for disposal; therefore, potential contaminants may include chlorinated and nonchlorinated 

solvents (DOE 1994c ). 

No geophysical or soil gas surveys were performed at this site. Soil sampling was conducted in 

July 1994 to determine if any volatile organic compounds (VOes) were present in the soils at the 

end of the septic system discharge pipe. On-site laboratory equipment was used to analyze the 
·-·--,..__, 

sampl~s collected-for selected VO~s\ :_ ~esults for voes are listed in Table 1-1 in DOE 1994c. ·,) 

, , No voes were detected in the soil sample;;-th;r"efore,iccoraiiig1o-tn£sanipHng-prog~~ -- __ ..,~ ✓ 
decision process outlined in DOE-RL (1994a) no remedial action was needed at this waste 

management unit (DOE 1994c). 
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III.B.4.b. 
. i I 

6652-C SSL Inactive Septic System 

Due to the possibility that solvents and other wastes were disposed of in septic systems, this area 

required additional investigation. The estimated area covered by the septic system field is 9 m by 

92 m. In addition, a 9375 L septic tank is associated with this septic system. Sampling has not 

been conducted at this site, so no information regarding the type and extent of contamination is 

available. However, solvents were regularly used in site processes and are thought to have been 

discharged into the septic systems for disposal; therefore, potential contaminants include 

chlorinated and nonchlorinated solvents (DOE 1994c ). 

III.B.4.c. Radar Berm and Pads 

Large amounts of hydraulic fluid were used in these areas to rotate radar tracking equipment. 

There are three pads, each of which is 5 m by 5m. Visible contamination has not been observed 

on the pads or surrounding berms. Potential contaminants include petroleum hydrocarbons, 

specifically hydraulic fluid (DOE 1994c ). 

No geophysical or soil gas surveys were performed at this site. Soil sampling was conducted in 

July 1994 to determine if any petroleum hydrocarbons were in the soils. Only two of the three 

pads were sampled, due to large cobble to boulder size fill material at the third pad. TPH tests 

were performed in July 1994 by immunoassay analysis using a field test kit. Results for TPHs 

are listed in Table 3-1 in (DOE 1994c ). No petroleum hydrocarbons were detected in the soil 
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samples; therefore, according to the sampling program decision process outlined in DOE-RL 

(1994b) no remedial action was needed at this waste management unit (DOE 1994c ). 

III .B.4.d. H-52-e Surface Gas Tan.le Area 
@ 

Investigations have identified two 475-gallon surface gasoline tanks in this area. Interviews with 

former site personnel have indicated that this area was also used for cleanup of paintbrushes and 

other items. No containment was provided during paintbrush cleanup. No visible staining was 

observed during investigations. The estimated area covered by the tanks and used for cleanup 

purposes is 6 m by 6 m. Potential contaminants at this site include petroleum hydrocarbons 

(gasoline) from the gas storage tanks , solvent ( chlorinated and nonchlorinated) and metals from 

cleanup of painting materials (DOE 1994c ). 

No geophysical or soil gas surveys were performed at this site. Subsurface soil samples were 

collected in July 1994 to determine if any VOCs, metals, or petroleum hydrocarbons were 

present in the soil in the former storage tank area. On-site laboratory equipment was used to 

analyze the samples for various voes. Additional total petroleum hydrocarbon tests were 

performed using an immunoassay field test kit. Results for voes and TPHs are listed in Tables 

4-1 and 4-2 in DOE 1994c. No voes, metals, or petroleum hydrocarbons were detected in the 

soil samples; therefore, according to the sampling program decision process outlined in DOE-RL 

(1994b) no remedial action was needed at this waste management unit (DOE 1994c). 

Working Draft 
Draft I PAS 8/1/97 34 



III.B.4.e. Control Center Disposal Pits 

This waste management unit is composed of five individual pits that appear to have been used to 

burn refuse. Each pit is approximately I m by 2 m in diameter. The pits contained debris which 

consisted of glass, metal, ashes and pieces of wood. Soil samples were only taken from four pits 

due to rosy balsam root (Balsamorhiza rosea) growing in the fifth. No geophysical or soil gas 

surveys were performed at this site. Potential contaminants in this area may include chlorinated 

solvents, petroleum hydrocarbons, acids, and metals (DOE 1994c ). 

Subsurface soil sampling was conducted in July 1994 to determine if any semivolatile organic 

compounds (SVOCs), VOCs, metals or PCBs were present in the pits . One sample from the 

center of each of the four pits was collected. An on-site laboratory was used for VOC analysis 

and PCB screening and analyses for SVOCs and metals were analyzed at an off-site laboratory. 

Additional PCB analysis was performed on-site using an immunoassay field test kit. Results for 

VOCs and PCBs are listed in Tables 5-1 and 5-2 in (DOE 1994c ). Lead was the only 

contaminant detected in the soil samples above the ROD soil clean-up goals. Lead was detected 

in pits #1 (1450 mg/kg) and #3 (1240 mg/kg). It was determined that remedial action was needed 

at this waste management unit (DOE 1994c). @·) \ 
C ( ~':> _,,~.-\ 

~ 

III.B.4.f. Building 6652-C Abandoned USTs ~ 

Six underground storage tanks (USTs) have been associated with this site. Four 1000-gallon 

Working Draft 
Draft I PAS 8/1/ 97 35 



fuel oil USTs (labeled as 6B) have been identified in the building, one UST (labeled as 6A) on 

the northeast corner of the building (reportedly removed) , and one UST (labeled as 6e) on the 

southeast comer. Potential contaminants at this site include petroleum hydrocarbons, fuel oil or 

diesel (DOE 1994c). 

Geophysical surveys detected one UST-like (site 6e) object adjacent to the south side of the 

Building 6652-e. Geophysical surveys also suggested that there were never USTs present at the 

UST site 6B. A soil gas survey was conducted in July 1994 to determine if any voes were 

present at the 6A UST site. Soil gas samples were analyzed for select voes using on-site 

laboratory equipment. Results for voes are listed in Table 6-1 in DOE 1994c. No voes were 

detected therefore no soil sampling was conducted at this location. Because no voe s were 

detected at the soil gas survey at the 6A site according to the sampling program decision process 

no remedial action was needed. Because the UST was confirmed to be present at site 6e, the 

decision process described in DOE-RL (19946) indicated that the tank and ancillary piping 

should be removed (DOE 1994c). , 

III.B.4.g. Pumphouse Disposal Slope 

Investigations have identified dumping of solid waste on a slope by the pumphouse. A small pile 

of debris was observed at the top, and piles of concrete were observed on the slope. The 

estimated volumes of the debris piles are 1.5 m by 1.5 m by .6 m and 26 m by 3 m by .3 m. 

Sampling has not been conducted at this site, so no information regarding the type and extent of 
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contamination is available (DOE 1994c). 

III.B.4.h. Pumphouse Latrine 1500-Gallon Fuel Oil Storage Tank 

The Pumphouse Latrine storage tank was known to have been above ground, and has been 

removed. Two concrete saddle supports still exist in this location. Potential contaminants at this 

site include petroleum hydrocarbons (fuel or oil diesel) from the storage tank (DOE 1994c ). 

No geophysical or soil gas surveys were performed at this site. Soil sampling was conducted in 

July 1994 to detennine if any voes or petroleum hydrocarbons were present in the soils. On

site laboratory equipment was used to analyze the samples collected for select VOCs. Additional 

TPH analyses were performed using an immunoassay field test kit. Results for voes and TPHs 

are listed in Tables 8-1 and 8-2 in (DOE 1994c). TPH was detected in the surface soil at 420 

mg/kg, which exceeds the ROD cleanup goals for TPH. The sampling program decision process 

described in DOE\RL (1994b) indicated that the soil with TPH above ROD clean-up goals (250 

mg/kg) should be removed (DOE 1994c). J 

III.B.4.i. Pumphouse Latrine 275-Gallon Fuel Oil Storage Tank 

This waste management unit is known to have been an above ground fuel oil storage tank, that 

has been removed. Two concrete saddle supports still exist in this location. Potential 

contaminants at this site include petroleum hydrocarbons (fuel or oil diesel) from the storage tank 
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(DOE 1994c). 

No geophysical or soil gas surveys were performed at this site. Soil sampling was conducted in 

July 1994 to determine if any voes or petroleum hydrocarbon were present in the soils. On-site 

laboratory equipment was used to analyze the samples collected for select voes. Additional 

TPH analyses were performed using an immunoassay field test kit. Results for voes and TPHs 

are listed in Tables 9-1 and 9-2 in DOE 1994c. No voes or TPHs were detected in the soil 

samples; therefore, according to the sampling program decision process outlined in DOE-RL 

(1994b) no remedial action was needed at this waste management unit (DOE 1994c). 

III.B.4.j . ALE Field Storage Building Septic System 0 

This septic system has been identified as a waste management unit due to the possibility that 

solvents and other wastes were disposed of in septic systems. The estimated area covered by the 

septic system field is 61 m by 12 m. In addition a 4000-gallon septic tank is associated with this 

septic system. Potential contaminants may include chlorinated and nonchlorinated solvents that 

may have been discharged into the septic system for disposal (DOE 1994c). 

A geophysical survey was conducted in June 1994 to assist in locating the edges of the septic 

tank. The tank was located at a depth of approximately 30 cm below ground surface. A soil gas 

survey was conducted in June 1994 to determine if any voes were in the soil. A total of nine 

samples were collected at a depth of 1 m around the perimeter of the tank. Samples were 
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analyzed for select VOCs at an on-site laboratory. Results for VOCs are listed in Table 10-1 in 

DOE 1994c. Because VOCs were not detected from the soil gas survey no soil sampling was 

conducted at this site and it was determined no remedial action is needed (DOE 1994c ). 

III .B.4.k. Mound Site Northwest of Building 6652-G 

This waste management unit is of unknown origin, but appears to be a windbreak or the location 

of a soil research project near the ALE laboratory. The site could be better described as a berm, 

approximately 55 m long by 3 m wide. The potential contaminants at this site are unknown 

(DOE 1994c). 

A geophysical survey was conducted in July 1994 to assist in identifying any concentrations of 

debris in or around ·the mound. No debris was found. No soil gas surveys were performed at this 

site. Soil sampling was conducted in July 1994 to determine if any SVOCs, VOCs, metals, or 

PCBs were present in the soils at the mound site. Four soil samples were collected at two depths 

below ground surface. On-site laboratory facilities were used for select VOC analysis and PCB 

screening. Additional PCB tests were performed using a immunoassay field test kit. Analytical 

results are summarized in Table 11 -1 and 11-2 in DOE 1994c. Because no VOCs, SVOCs, 

metals, or PCBs were detected above ROD clean-up goals it was determined that no remedial 

action was needed at this waste management unit (DOE 1994c ). 

III.B.4.1. 6652-I ALE Headquarters Septic System 
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Tp.e septic field for this system includes three separate drainfields and a 22,710 L septic tank. Of 

the three septic fields one measures 4.6 m by 46 m and two measure 21 m by 30 m. Potential 

contaminants may include chlorinated and nonchlorinated solvents that may have been 

discharged into the septic system for disposal (DOE 1994c). 

A geophysical survey was conducted in June 1994 to assist in locating the edges of the septic 

tank and the drainfields. A soil gas survey was conducted in June 1994 to determine if voes 

were present in the soil. A total of seventeen soil gas samples were collected. Samples were 

taken at each end of the septic tank and throughout each of the drainfields. Samples were 

analyzed for select voes with on-site laboratory equipment. Results for voes are listed in 

Table 12-1 in (DOE 1994c). Because noVOCs were detected from the soil gas survey, no soil 

sampling was conducted at the site and no remedial action was needed at this site.(DOE 1994c) 

6 
III .B.4.m. Abandoned Underground Storage Tanks 

This waste management unit is comprised of six US Ts, ranging in size from 275-gallons to 2000-

gallons. The tanks are located at the ALE Headquarters and associated buildings. Some or all of 

the tanks may still contain fuel. Potential contaminants at this site include petroleum 

hydrocarbons (fuel oil) from the storage tanks (DOE 1994c). 

A geophysical survey was conducted in July 1994 to assist in locating the suspected USTs. 

Underground Storage Tank-like objects were detected at two of the six sites. Soil gas surveys 
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were conducted in July 1994 to determine if any VOCs were present at the four sites where USTs 

were not detected. No soil sampling was performed at this waste management unit. Soil gas 

samples were analyzed for VOCs using on-site laboratory equipment. Results for VOCs are 

listed in Table 13-1 in (DOE 1994c). No VOCs were detected from the soil samples taken at the 

four tank sites and no remedial action was needed. Because the geophysical survey identified 

tanks present at two other sites, these tanks and ancillary piping should be removed (DOE 

1994c). 

III.B.4.n. Missile Bunker Sump 

This management unit is in an underground facility and is comprised of two areas, the north and 

the south missile bunker sump area. These sump areas were originally used to store missiles 

when the NIKE base was active from approximately 1952-1962. The original descriptions of this 

site indicated debris (batteries, transformers and asbestos) existed in this area. The sump area 

was found to be clear of this debris, therefore no sampling was conducted for asbestos. No 

geophysical or soil gas surveys were conducted at this site. Polychloriniated biphenyl (PCB) 

wipe samples of the missile bunker sumps, the hydraulic lift "wells", and the north missile 

bunker sump hydraulic jacks were collected in July 1994. These samples were submitted to an 

on-site laboratory for PCB screening. PCB results are listed in Table 14-1 (DOE 1994c). PCBs 

were detected from the samples on the auxiliary jacks and on the north and south missile bunker 

sumps. The PCB Aroclor 1254 was detected at 32 µg/100cm2 wipe for the auxiliary jacks and 34 

and 150µg/wipe for the north and south missile bunker sumps, respectively. Because the 
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investigations were conducted in accordance with approved plans and procedures remedial action 

was needed at this waste management unit. Remedial action should include decontaminating all 

PCB contaminated surfaces to less than the EPA recommended clean-up level of 1Oµg/100cm2 

wipe (DOE 1994c). 

III .B.4.o. Missile Bunker Landfill 

This waste management unit is an inactive landfill located approximately 100 yards northwest of 

the missile bunker area. Interviews with former site personnel have indicated that this landfill 

was used for disposal of construction and demolition debris (DOE 1994c). 

A geophysical survey was conducted in July 1994 to identify the extent of the landfill and locate 

concentrations of debris. The surveys indicated little metallic debris was present. A soil gas 

survey was also conducted in July 1994 to determine if any VOCs were present in the soil at the 

landfill. Soil gas samples were analyzed for selected VOCs using on-site laboratory equipment. 

No VOCs were detected from the soil gas survey, therefore no soil samples were taken. Results 

for VOCs are listed in Table 15-1 in (DOE 1994c). Because no VOCs were detected frotn the 
( '--- --- --~ ·,,. . 

,.,,...-----·-soi~--gas survey the sampling program decision process ind'i.,ca~~~~~=~-~edial actio=~s )-, 

f needed at this waste management unit (DOE 1994c). 
j 

·------~-----·-_.,-_.,,.,,, 
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III.B.4.p. Missile Refueling Area Berm UJ/ 

The missile refueling area consists of two berms. Potential historical use of herbicide and/or 

defoliant on these berms has been identrfied. The estimated total volume of the berms is 600 

cubic yards. 

No geophysical or soil gas surveys were performed at this site. Soil sampling was conducted in 

June 1994 to determine if any pesticides or herbicide were present in the missile fueling area 

berm. Two composite soil samples, one from each berm, were collected. The composite 

samples consisted of six sample locations on each berm, for a total of twelve samples collected. 

Soil samples were sent to an off-site laboratory for analysis. No pesticides or herbicides were 

detected in the soils, therefore no remedial action was taken at this site (DOE 1994c). 

III.B.4.q. Acid Neutralization Pit 

This pit is a concrete drainage pit filled with soil, gravel, and covered with vegetation. The pit is 

approximately 12 m by 1.5 min size. JP-4 from a nearby refueling area is thought to have 

drained into the pit (DOE 1994c). 

No geophysical or soil gas surveys were performed at this site. Soil sampling was conducted in 

June 1994 to determine if any metals or petroleum hydrocarbons were present in the soils at the 

site. Samples were screened for TPH using an on-site laboratory and metal analyses were done 
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off-site. Results for TPH are listed in Table 17-1 and metal analysis results are included in 

Appendix A in DOE 1994c. No petroleum hydrocarbons were detected from the soil samples, 

therefore no remedial action has taken place at this site (DOE 1994c). 

III.B.4.r. Missile Assembly and Test Building Inactive Septic System 

Building 6652-0, which is connected to the septic system, was determined through interviews to 

be the location of the electrical parts cleaning operation. The estimated area covered by the 

septic system field is 30 m by 3 m feet. A 3,785 L septic tank is associated with this system 

(DOE 1994c ). 

A geophysical survey was conducted in June 1994 to assist in locating the septic tank and 

associated drain field. A utility location survey was also conducted to assist in determining the 

location of an underground cable northwest of the tank-like object. The interpeted locations of 

the septic tank, drainfield and detected utilities were used to guide the location.of soil gas pro_bes. 

A soil gas survey was conducted in June 1994 to determine if any voes were present in the soil 

at the site. Samples were submitted to an on-site laboratory for voe analyses. Results for 

voes are listed in Tables 19-1 and 19-2 in DOE 1994c. Because only trace amounts ofVOe 

were detected from the soil gas survey no remedial action has been taken at this site (DOE 

1994c). 

III.B.4.s. Missile Maintenance and Assembly Area Acid Storage Shed 
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Investigations identified discolored soil and stressed vegetation in the area of this shed. In 

addition, a drainage ditch that runs near the shed was observed to contain discolored soil. The 

estimated size of the shed is 5 m by 5 m. 

No geophysical or soil gas surveys were conducted at this site. Soil sampling was conducted in 

June 1994 to determine if any SVOCs, VOCs, metals, or PCBs were present in the soils at th.is 

site. One sample was collected from the eastside of the storage site. The sample was submitted 

to an on-site laboratory for VOC analy_sis and PCB screening, and to an off-site laboratory for 

SVOC and metals analyses. PCB and VOC results are l.isted in Tables 20-1 and 20-2, metals and 

SVOC results can be found in Appendix A in (DOE 1994c). Because no VOCs, SVOC, metals 

or PCBs were found in the soil sampling no remedial action has been taken at this site (DOE 

1994c). 

III.B.4.t. JP-4 Fuel Pad 

This waste management unit was identified as a 3 m by 3 m concrete pad where fueling 

operations took place. No evidence of spills or staining has been observed on the pad. Based on 

past use of the pad potential contaminants include petroleum hydrocarbons (DOE 1994c ). 

No geophysical or soil gas surveys were conducted at this site. Soil sampling was conducted in 

June 1994 to determine if any petroleum hydrocarbons were present in the soils at this site. Two 

soil samples were collected, one on the northwest and the other on the southeast side of the fuel 
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pad. The samples were submitted to an on-site laboratory for TPH screening. Results for TPH 

are listed in Table 21-1 in (DOE 1994c). Because no TPH was detected in the soil samples no 

remedial action has been taken at this site (DOE 1994c ) . 

. (;/ 
III.B.4 .u. Missile Bunker Drainfield 

The estimated area covered by this drainfield is approximately 5 m by 15 m. Potential 

contaminants include chlorinated and nonchlorinated solvents that may have been discharged 

into the septic system disposal ( 1994b ). 

A geophysical survey was conducted in June 1994 to assist in locating the septic tank and 

associated drain field. A utility location survey was also conducted to assist in determining the 

location of an underground cable. The interpreted l<?cations of the septic tank, drainfield, and 

detected utilities were used to determine locations of soil gas sampling. A soil gas sampling 

survey was conducted in June 1994 to determine if any voes were in the soil at the site. Two 

soil gas samples were collected and submitted to any on-site laboratory for an analyses. Results 

for voes are listed in Table 21-1 in DOE 1994c. Because no voes were detected in soil gas 

samples no soil samples were collected and no remedial action has been taken at this site (DOE 

1994c). 

III.B.4.v. Missile Bunker Discharge Ditch 
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This waste management unit is comprised of three areas where three discharge pipes originate 

from the missile bunkers. Two of these discharge pipes are thought to emanate from the missile 

bunker sumps and are buried. The third pipe has been seen discharging and is thought to 

emanate from a water tank located on the south bunker berm. 

A geophysical survey was conducted in June 1994 to locate two discharge ditches at the end 

points of two clay discharge pipes east of the missile bunker. A utility location survey was also 

performed to determine the location of underground utilities. No soil gas survey was performed 

at this waste management unit. Soil sampling was conducted in July 1994 to determine if any 

SVOCs, VOCs, metals, or PCBs were present in the soils at the location where the discharge 

pipes are present. Four soil samples were collected, one from each discharge pipe area and one 

from the northern discharge pipe. The samples were submitted to an on-site laboratory for voe 

analysis and PCB screening, and to an off-site laboratory for SVOC and metals analyses. Results 

for VOCs and PCBs are in Tables 23-1 and 23-2, additional results for SVOCs, metal, and PeBs 

analyses are included in Appendix A in (DOE 1994c). voes, SVOCs and metals were not 

detected at levels high enough to initiate remedial action. PeBs were detected in the soil 

samples analyzed by the on-site laboratory. Since confirmatory soil samples analyz~d by the off

site laboratory did not detect PCBs in the additional samples collected, no remedial action was 

taken (DOE 1994c). 

III.B.4.w. H-52-L Surface Gas Tank Storage Area 
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Investigations identified two 475-gallon surface gasoline tanks in this area. Interviews with 

former site employees indicated that this area was also used for clean-up of paint brushes and 

other items (DOE 1994b ). 

A geophysical survey was conducted in July 1994 to assist in locating any underground utilities 

before intrusive sampling. No underground utilities were detected at this site. Soil gas surveys 

were conducted in June and July 1994 to determine if any voes were present in the soil at this 

storage area. A total of three soil gas samples were collected and submitted to an on-siste 

laboratory for analysis of select VOCs. Results for voes are listed in Table 25-1 in (DOE 

1994c ). Because no voes were detected from the soil gas surveys, no soil samples were 

collected and no remedial action has been taken (DOE 1994c). 

.III .B.4.x. Horseshoe Site ( ,, 

! ~ 
This waste management unit is an inactive landfill located 183 m dorthwesi: of the missile bunker 

area beyond the missile bunker landfill. This site was identified as a poss1 e waste management 

unit because of debris observed at the surface. The site is approximately 3 ha in size. 

A geophysical survey was conducted in July 1994 to identify the extent of the landfill and locate 

concentrations of debris. The results from the geophysical surveys were used to determine 

location of soil gas sampling. A soil gas survey was conducted in July 1994 to determine if 

VOCs were present at the site. A total of 52 soil gas samples were collected and submitted to an 
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on-site laboratory for analysis of select VOCs. Results for VOCs are listed in Table 27-1 in 

(DOE 1994c). Because no VOCs were detected from the soil gas surveys, no soil samples were 
__ , ----------------·-----.. ·-. 

collected aiiai:i;;~medi_ctl-:c;~~:-has been taken at this site (DOE 1994c). \ 
.. I 

(,_______ '{ () 5 
III.B.4.y. Elevator Doors 

This waste management unit consists of elevator doors at the north and south missile bunkers. 

Included in this area are two 4 m by 10 m launch pads and the elevator doors. A tar-like sealant 

that may contain PCBs was observed around the launch pads and elevator doors (DOE 1994c). 

No geophysical or soil gas surveys were conducted at this site. PCB wipe samples of the 

northern elevator door concrete firing area sealant and the northern elevator door hydraulic line 

were conducted in July 1994. Samples were submitted to an on-site laboratory for PCB 

screening. PCB results are listed in Tables 28-1 and 28-2 and in Appendix A of (DOE 1994c). 

PCBs were detected from the wipe samples at the missile bunker elevator door hydraulic line. 

The PCB Aroclor 1254 was present at a concentration of 300 µ g/wipe. Following approved 

plans and procedures the elevated PCB concentrations determined remedial action was needed. 

Remedial action should include decontamination of all PCB contaminated surfaces to less than 

the EPA recommended clean-up level of 10µg/100cm2 wipe (DOE 1994c). 

III.B.4.z. Flammable Storage Block Shed 
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The storage block shed is located where the former Missile Maintenance and Assembly Area 

Paint Shed was located. Discolored soil and stressed vegetation have been observed around this 

shed. A utility location survey was conducted in June 1994 to identify the location of any 

underground utilities prior to sampling. · No underground cables or pipes were detected at the 

site. No soil gas survey was performed at this waste management unit. Soil sampling was 

conducted in June 1994 to determine if any SVOCs, VOCs, metals, or PCBs were present in the 

soils at or around the shed. Four soils samples were collected from two hand augered borings. 

Soil samples were submitted to an on-site laboratory for VOC analysis and PCB screening, and 

to off-site laboratory for SVOC and metals analysis. PCB and VOC results are listed in Tables 

29-1 and 29-2 and SVOC and metals results are in Appendix A of (DOE 1994c ). Because no 

VOC, SVOC,metals or PCBs were found in the sampling above ROD clean-up levels, no 

remedial action has been taken at this site (DOE 1994c). 

III .B.4.a.a. Missile Maintenance and Assembly Area Paint Shed 

This shed has been removed and may have been replaced with the Flammable Storage Block 

Shed. No visible stains were observed in the area, which is an estimated 3 m by 3 m (DOE 

19946). 

III.B.4.a.b. Missile Maintenance and Assemble Area Dry Well Drum 

A 55-gallon drum was observed buried in the ground in this area. Another 55-gallon drum, 
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labeled "Dry Cleaning Solution" was observed laying on its side near the buried drum. This area 

is an estimated 1.5 m by 1.5 m, with scarce vegetation. 

No geophysical or soil gas sampling was conducted at this site. Soil sampling was conducted in 

June 1994 and July to determine if any VOCs were present at this site. Three samples were 

collected, one inside and two outside the dry well drum. Soil samples were submitted to an on

site laboratory for VOC analysis. Results for VOC are listed in Table 30-1 in (DOE 1994c). 

Because no VOCs were found in the sampling above ROD clean-up levels, no remedial action 

has been taken (DOE 1994c). 

III .B.4 .a.c. H-52-L NIKE Base Landfill 

This waste management unit is an inactive landfill located approximately 100 yards southeast of 

the main missile base. Interviews with former site personnel have indicated that everything used 

in base operations was disposed of in a landfill close to the base. Various types of debris were 

observed at the surface. Areas of discolored soil and stressed vegetation have also been observed 

on the surface of the landfill. The site is approximately 4.6 acres in size. Potential contaminants 

may include solvents (both chlorinated and non chlorinated), discarded missile fuel (which 

contains re fuming nitric acid, aniline, furfuryl alcohol, JP-3 /JP-4, and hydrazine), petroleum 

hydrocarbons (fuels, waste oil, hydraulic fluid), acids, and metals (DOE 1994c ). 

A geophysical survey was conducted in July 1994 to identify the extent of the landfill and locate 
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concentrations of debris. The results of the geophysical surveys were used to guide the location 

of soil gas sampling. A soil gas survey was conducted in July 1994 to determine if voes were 

present at the site. A total of 33 soil gas samples were submitted to an on-site laboratory for 

voe analysis. Results for VOCs are listed in Table 31-1 in...(DOE t99Ac), _Because no VOes 

______ were. found in the soil gas samples, no soil samples weC::llected and no re:~:~~l action has~ -----

( been take~ (DOE·-~ . . ---·- , 

_ ____ .-/,,,,.,, (_\_a~...o 

Go/ ~.dl 

III .B.4.a.d. Gravel Driveway Area 

This site was identified during investigations at the H-52-C Surface Gas Tank Area. Asphalt like 

material was observed mixed with limestone gravel in this area. This site is approximately 76 m 

south of building 6652. Potential contaminants include total petroleum hydrocarbons. 

No geophysical or soil gas surveys were conducted. A surface sample of degrading asphalt was 

collected in July 1994 to determine if any petroleum hydrocarbons were present in the asphalt. 

The sample was analyzed using an immunoassay field test kit. Results for TPH are listed in 

Table 63-1 in (DOE 1994c). Because no significant level of TPHs were detected no remedial 

action has been taken (DOE 1994c). 
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C. Names of Hazardous Substances 

1100-EM-1-

copper 

Battery Acid Pit 

lead 
mercury nickel 

~ zmc 

Paint and Solvent Pit 

chromium 
sodium 
lead 

copper 
thallium 
chlorobenzene 

sodium 

1, 1-dichloroethene 
zmc 

Antifreeze and Degreaser Pit 

chromium 
lead 
copper 
zmc 

Gum 
cobalt 
magnesmm 

Antifreeze Tank 

arsemc 
silver 
zmc 

copper 
sodium 
ethylene glycol 

Discolored Soils Site 

lead 
heptachlor 

alpha-chlordane 
di-n-octyl phthalate 

tetrachloroethene 
manganese 
4,4'-DDE 

thallium 
manganese 

lead 
thallium 

4,4'-DDE 
BEHP 

zmc 
gamma-chlordane 

1, 1, 1-trichloroethane(TCA) 
2-hexanone 

Ephemeral Pool 

lead 
Endosulfan II 
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zmc 
Endrin 
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aroclor-1260 
heptachlor 



~o,:t . 

alpha-chlordane gamma-chlordane 

Horn Rapids Landfill 

arsenic 
cadmium 
copper 
magnesium 
silver 
beryllium 
zmc 
aroclor-1248 
4,4'-DDE 
2-methy lnaphthalene 
manganese 
Dieldrin 
TCA 

1100-EM-2-

barium 
chromium 
cyanide 
mercury 
sodium 
cobalt 
antimony 
aroclor-1254 
4,4'-DDT 
naphthalene 
Endosulfan II 
total PCBs 

700 Area - Waste Solvent Tank 

TCA chlordane 

1100 Area Bus Shop 

PCB's 

,..,~ ar Flow and Stained Sands Area 

---L ) 

l : ~Y lead 

1100-EM-3-

1240 French Drain 

Lead 

1 TPH)·· 
.''--·-·---~ 

Chromium 
PCBs 

1240 Suspect Spill Area 
- lead 

1262 Solvent Tariks 
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iron 
nickel 
thallium 
lead 
alpha chlordane 
heptachlor 
PCE 
Endrin 
TCE 
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1262 Transformer Pad 

PCBs 

1234 Storage Yard 

No detection of contaminants reported 

3000 Area Jones Yard HWSA 
Lead 

,,,-,---------.... - . 

( ~\ f'-
\ 

----- - --
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1100-IU-1 

- ) 

l l,~ 
V 

D. Potentially Responsible Parties 

As defined in 42 U.S.C. § 9607 (107(a)) of CERCLA a potentially responsible party is any 

individual or company (such as owner, operator, transporter, or generator) potentially responsible 

for, or contributing to, the contamination problems at a Superfund site. 

The current Hanford Site operations began in 1943 , and DOE facilities are located throughout the 

Site. From 1950 to 1961 the Department of Defense (DOD) established (:amp Hanford to 

provide air defense for the Hanfo rd Works. In 1963 , a large military maneuver took place over 

parts of the ALE Reserve. Potentially responsible parties could include DOD, DOE, and 

(,: : sibly ~~: ~ontrac.::,_,) ~J "'- · 
----- - - H L'-:~•"- \ 

~ _1~£L i:J 

\:«1 
, r-. 

\cµ 
\~\\)~J--

IV. Damages Excluded from Liability Under the Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA) or the Clean Water Act 

~-' 
~ ' ) lr' Jr(J ... 

rJ\.\'i 

£ '~o~;V 
As describ~ l,CL.ln natural resource damages are excluded from liability under 

(CWA) 
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CERCLA. The damage assessment regulations, at 43 CFR § 11.24 (b)&(c), provide that 

an assessment under the rules should not be continued for potential injuries meeting one 

or more of the statutory exceptions under CERCLA and the CW A. 

Damages excluded from liability under CERCLA include: 

1. Results from the discharge or release were specifically identified as an irreversible 

2. 

and irretrievable commitment of natural resources in an environmental impact 

statement or other comparable analysis ........ in the case of an Indian tribe 

occurring pursuant to a Federal permit or license, the issuance of that permit or 

license was not inconsistent with the fiduciary duty of the United States with 

respect to such tribe; or 

The release of a hazardous substance from which such damages resulted have 

occurred wholly before enactment of CERCLA; or 

3. Resulted from the application of a pesticide product registered under the Federal 

Insecticide, Fungicide, and Rodenticide Act; or 

4. Resulted from any other federally permitted release, as defined in section 101(10) 

of CERCLA; or 
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5. Resulting from the release or threatened release of recycled oil from a service 

station dealer described in section 107(a)(3) or (4) of CERCLA; or 

Damages excluded from liability. under the CWA include: 

1. Discharges in compliance with a permit under section 402 or resulting from 

circumstances identified and reviewed and made a part of the public record with 

respect to a permit issued or modified under section 402 or continuous or 

anticipated intermittent discharges from a point source, identified in a permit or 

permit application under section 402; or 

2. Discharges of oil into the waters of the contiguous zone ore which may affect 

natural resources belonging to, appertaining to, or under exclusive management 

authority of the United States, where permitted under the International Convention 

for the Prevention of Pollution of the Sea by Oil; or 

3. Discharges of oil where permitted in quantities an at time and locations or under 

such circumstances or conditions as the President may, by regulation, determine 

not to be harmful. 

l1~l 
f 

Upon review of available information, there are no known~ atural resource damages that are 

excluded from liability at the Hanford 1100 Area NPL site. 
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V. Natural Resources for Which the State, Federal, and Tribal Government May 

Assert Trusteeship Under CERCLA and Which Have or May Have Been Affected 

V.A. Preliminary Identification of Pathways 

'iJ_ A . 2. EM~~ roundwater, vegetation, soil, wildlife 

~A 3. EM-3 - Groundwater, vegetation, soil, wildlife 

IU-1 - Groundwater (springs), surface water, vegetation, wildlife 

Exposed Water Estimates ( . - J,,,,,..;l , 
I l ov l: 

_ p \,, o-l l ~ v ( • 
ation \, available for the 1100 Area OU's EM-1 , EM-2, and EM-3 but noJ 

V.B. 

_ .~~~~!/ oundwater coUe~!~~~~-e~~~sare dis~ussed i~ ~he fol:owing ~ections. There is a )\ 

:/--potentGL
1 
for surface water contamination in the Columbia River. TCE, PCE, and chromium 

~ -~-- -✓ 
--ecuta(e released into the river through groundwater dischargt+/ Ai<l~tionally, s~~~~~-in~:~--- / , 

% :;~orted ~ gitive dust_or ~y -;~ce ~ ~!'_{fffiive 4 tial to be deposited in the ti_v0 

\ ,._ (DOE 1990al,,,,N~-~:::water samples have been taken in the ~-ol:~~~~:r~~e~tifying the 
..________ ./ -----------
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1100 Area as the source of contamination. 

V.B.1. EM-1 

During the first and second phases of the EM-1 investigation, a total of24 wells for groundwater 

sampling were drilled between 1989 and 1991. With the addition of existing wells, 30 - 35 wells 

were sampled each quarter from early 1990 through October 1992. Initially, the scope of 

groundwater investigation was broad and the first two rounds of samples were analyzed for 

compounds on the Target Analyte List (TAL), Target Compound List (TCL), RCRA, primary 

and secondary drinking water parameters. After the first two rounds, the scope was adjusted to 

reflect refinements in the conceptual site model (EPA 1993). 

All groundwater data were compared with operable unit-wide groundwater Upper Tolerance 

Limits (UTLs). Maximum values of all analytes exceeding these "background" values are 

presented in Table 3 . 

Trichloroethene (TCE) contaminated groundwater was found up and downgradient of the Hom 

Rapids Landfill Site. The TCE plume is approximately 1.6 km long and 0.3 km wide and is 

moving in the northeasterly direction. Additionally, Technetium-99 has been detected through 

the groundwater monitoring network, but no further information has been provided. During the 

environmental evaluation of the Phase I RI the exposure of aquatic biota to TCE in groundwater 

could not be quantitatively assessed due to a lack of data on the magnitude and extent of 
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~t \ ' 
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\ 

7 
I / 

contamination (DOE 1990a). The cl\aracterization and analysis performed ti r th 
I ------· ... _ ·-· .. 

remedial investigation indicated tp:at/groundwater contamination has 

~ ------HRL (DOE 1995b). An adjacent facility is i~v~tigating soil and groundwat;-~ontamination as 

an independent action in accordance with the MTCA (EPA 1993). No known groundwater 

remediation has taken place. 

V.B.2. EM-2 

Groundwater data from the two monitoring wells in EM-2 has been summarized in the LFI/FFS. 

Nine rounds of sampling were conducted between January 1990 and March 1992. Groundwater 

samples were analyzed fo r primary and relevant secondary drinking water, Washington 

Administrative Code (WAC) 173 -304, RCRA groundwater monitoring parameters, general 

chemistry parameters, Contract Laboratory Program (CLP) TCL parameters, CLP T AL 

parameters, coliform bacteria, and radiochemical parameters (DOE 1992c). Groundwater 

analytical results for the EM-2 are listed in Table 4. Complete analytical data is presented in the 

appendix to the LFI/FFS and is tabulated according to monitoring well number, well 

identification tag, round number, and sample identifier where applicable and available. 

No wetlands, surface water impoundments, or obvious drainage channels exist within the EM-2. 

(DOE 1992c) 

V.B.3. EM-3 
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Groundwater data from seven monitoring wells in EM-3 has been summarized in the LFI/FFS . 

Nine rounds of sampling were conducted between January 1990 and March 1992. Groundwater 

samples were analyzed for primary and relevant secondary drinking water, Washington 

Administrative Code (WAC) 173-304, RCRA groundwater monitoring parameters, general 

chemistry parameters, Contract Laboratory Program (CLP) TCL parameters, CLP T AL 

parameters, coliform bacteria, and radiochemical parameters (DOE 1992c). Groundwater 

analytical results for the EM-3 are listed in Table 5. Complete analytical data is presented in the 

appendix to the LFI/FFS and is tabulated according to monitoring well number, well 

identification tag, round number, and sample identifier where applicable and available . 

Groundwater analytical results were reviewed during the LFI/FFS and no contaminants of 

concern were identified at the EM-3 OU (DOE 1995b). 

V.B.4. IU-1 

Minimal to no groundwater s 

'\ D-' ~ 

Qt\ ~ 

L nformation exists for the IU-1. None of the documents 

-------- --- --- -- ----- -----·· .. -~·· 
reviewed for this PAS incl ed groundwater data for the IU-1 ow:--- The Preliminary Assessment 

,Screening (PAS) Report ior the Arid Lands Ecology (ALE) Rese~~,.,,.. ( ___ ,,,. . 

\ ---
'g~te monitoring wells on ALE. Data col~:.~~E:~_fr.om thes_e wells_degi-9~~ that "no 

,· ,, .- -~ 

' \)r-r-~ , , .. significant .~ ounts of contamination was pr~senC~~~~~-~-~~:~~: data was inc~~~ -~ 

·1'- . ~,,/ -~00 El994'a) ." ,Apparently, the eight monitoring wells did not meet the current state standards for 
~ J.l~ -· _;/ ~... \ ----·------

ground water monitoring well construction. Because less rigorous standards were used during 

construction, there is a potential for cross aquifer contamination (DOE 1994a). No groundwater 
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information has been reported in the LFI\FFS or the ROD for IU-1. 

V.C. Estimates of Concentrations 

V.C.1. EM-1 

Summary of the soil contaminants detected at the subunits in OU EM-1 are presented in Table 3 

and groundwater analytes exceeding maximum contaminant levels in Table 4. · 

V.C.2. EM-2 

I 
No analytical data was available fo5 soil contamination and groundwater analytes detected are 

_,/ 

listed in Table 4·. · ·· ---· --
- -~ -

V.C.3. EM-3 

) 
( 

No analytical data was available for soil contamination and groundwater analytes detected are 
/ 

listed in Table 4. 

V.C.4. IU-1 

. \ _,,,,,----/-- --
. / ~ . 

Results from soil and soil gas sampling are prfented in DOE l? No groundwater sampling 
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results are available. 

Y.D. Potentially Affected Resources 

'Y1).l. Natural Resources 

Due to the lack of Operable Unit -specific fish, wildli(;1,t inventories the following 

discussion addresses all species that are known to inhabit the Hanford 1100 Site. If specific 

information is known about a particular Operable Unit or subunit the following Operable Unit 

discussions will include the information. 

The habitat available or suitable fo r any particular species is a complex association of abiotic and 

biotic factors including the climate and microclimate; topography, slope, and aspect; soil type 

and depth; and associated veget~tion. Distribution and abundance of terrestrial plants on the 

Hanford Site is determined in part by local landscape feature such as topography, altitude, slope 

and aspect and steepness, soil, surface water, and in some cases groundwater. These same 

landscape features are important to wildlife, but the vegetative cover is especially important 

because it provides food, concealment, and protective cover, as well as nesting sites for some 

species of birds. Aquatic habitats associated with the Columbia River, permanent springs, and 

streams are also products of the geology, soil, topography, vegetation, climate and hydrology of 

the watershed (PNL 1993). A biodiversity inventory by The Nature Conservancy described 

Hanford as "an irreplaceable natural legacy," and concluded that "Hanford is a vital, and perhaps 
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the single most important, link in preserving and sustaining the biodiversity of this region"(The 

Nature Conservancy 1995). 

The habitat types within the 1100 Area greatly vary at the four OU's. Habitat types range from 

shrub-steppe and bunchgrasses to agricultural areas and industrial facilities. Table 6 lists the 

mammals, birds, reptiles and insects that may inhabit the 1100 Area. Table 7 addresses species 

of fish that may occur in the Hanford Rea'{' of the Columbia River. 

-\ (, f" ( ITT/ er:~ J 
No toxicological udies were performed on species inhabiting the 1100 Area for the Phase I or II 

-I 
RI 's or~~). An Ecological Risk Assessment was conducted only for the 1100-EM-1 

/ 

Operable Unit to evaluate site specific ecological risks. The Risk Assessment is presented in its 

entirety in Appendix L of DOE 1992b. Further discussion about the Ecological Risk Assessment 

for EM-1 is to follow. 

~~D.1.a. EM-1 

Data gathered under the wildlife ecological investigation for the Phase I 1100 EM-1 RI included 

the compilation of existing biological information and a reconnaissance survey of the operable 

unit. Existing biological information was collected to develop a general understanding of the 

wildlife ecology of the OU and vicinity. A reconnaissance biological survey of the OU was 

conducted to locate and evaluate any evidence of, or potential for, uptake of toxic substances by 

plants or animals. The studies were conducted in the spring (before May) of 1989 which was too 
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early to observe many migratory species and/or nesting birds that may be utilizing the site. Many 

of the sites in the EM- I are disturbed and consist of large paved and cobble areas. A list of the 

species observed at the EM-I subunits is in Table 8. Although, the study concluded that there 

was no visible evidence of plant or wit dlife stress at any of the su0veral of the subunits 

were devoid of vegetation and it was stated that the HRL site should support burrowing owls, yet 

none were observed. Complete results of the survey are in a memo from Landeen to Adams 

(1989) in Appendix A of the Phase I RI Report (DOE 1990a). 

An Ecological Risk Assessment was conducted for the EM-1 to evaluate environmental 

exposur~s, toxicities, and overall risks that are attributable to contaminant releases at the EM-I 
-- -

.. 
OU. As part of the exposure assessment two sensitive bird species _~ ere _regarded as indicators) 

<-.. for evaluating potential adverse terrestrial ecosystem impas,ts. The Swainson's hawk and long

,,/ b;I:~-curlew were know: t: nest i~ th,-~ici~j~ of the ;;_ I and chosen by the Washington 

Department of Wildlife as indicator species. In the past, a Swainson's hawk has nested 1.5 km 

west of the Hom Rapids Landfill, and curlews are known to have nested within the landfill 

,1-1'oundarie 7 The Columbia River supports populations of anadromous and residential salmonids. 

'-~ v 
" 

"\ i 
.~ \ i) 

,J./ ,,... 
¥u 

1-"-'. 
~\ 
\ 

This cold-water fishery was used as an indicator, by means of comparison with water quality 

criteria established to protect freshwater aquatic life, to assess the potential for degradation of the 

aquatic environment. The terrestrial and aquatic environmental exposures were conducted under 

the assumption of no significant alteration of current land and water use conditions (DOE 

1990a). 
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The assessment focused on the exposure of terrestrial biota to HRL soil contamination and 

exposure of aquatic biota to gr.9undwater gont~inants known to exist in the vicinity of the HRL . 
.. ~~·~--------~ ·- ·-· .._ __ 

.· --
The e,x-pos-~re of aquatic biota to TCE in groundwater near The Paint and Solvent Pit could not be) 

/ . 

/ · . 

quantitatively assessed due to the lack of data on the magnitude and extent of contamination 
___ .... .,.,.. 

(D~OE- 1-99-0a-). ----------- _ .. ~~J ,~.::::/4 ---

No permanent surface waters or season streams are within EM-I OU (ASTDR 1995). 

;..V.D.1.b. EM-2 

Terrestrial vegetation of the area includes the presence of some sagebrush and bunchgrass 

communities. Due to the extensive alteration of habitat in this OU, little wildlife habitat remains 

(DOE 1992c). No permanent surface waters or season streams are within EM-2 OU (ASTDR 

1995). 

V.D.1.c. EM-3 ,·· 

Terrestrial vegetation of the area includes the presence of some sagebrush and bunchgrass 

communities. Due to the extensive alteration of habitat in this OU, little wildlife habitat remains. 

(DOE 1992c). No permanent surface waters or season streams are within EM-3 OU (ASTDR 

1995). 
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_V.D.l.d. IU-1 

Although many of the sites identified as potential areas of concern for contamination to natural 

resources are located in the southeastern portion of ALE, the following discussion will include all 

natural resources on the reserve. 

The shrub-steppe habitat which characterizes most of the Hanford site is also prominent on ALE. 

The habitat on ALE is unique and is one of the best examples in the state of once vast expanses 
t_,-<:JL,, 

of the shrub-steppe community. Extensive wildfires have removed much of the sagebrush and 

the area now supports stands of perennial bunchgrasses at the upper elevation, a~d cheatgra ~ n 
. ~- '7 r\ k r-A 

bluegrass on the lower elevations. There are wetlands and springs at the AB per7 

springs are located on ALE: one in Snively Canyon and the other at Rattlesnake Springs. A large 

number of springs with intermittent of ephemeral stream flow are also scattered across ALE. The 

riparian areas along the permanent springs are narrow corridors by provide important nesting 

habitat for a number of bird species (DOE 1994 ). Table 9 lists wildlife and plant species known 

to occur on ALE. 

Some erosion channels, active during heavy rainfall or snowmelt events, exist on the slopes of 

Rattlesnake Mountain but do not pass directly through IU-1. The occurrence and nature of flow 

of the groundwater at the IU-1 is complex due to the steep hydraulic gradient and complex 

lithology at the site. A scarcity of reliable data points in the Rattlesnake Mountain area further 

complicates the development of an accurate representation of the local groundwater flow regime. 
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Groundwater flow beneath the crest of Rattlesnake Mountain occurs entirely within basalt 

bedrock . 

·------
--- . 

' Cultural resources include a few Native American artifact sites.(need more information) 1 I\ ~ 

.... ....... . ~'"~J,._),j.,.\ 

'"S[,D.2. Known Injuries to Natural Resources 1 ~ , c:,)L 

i.P / 

b . , VJ-' 1c )0 

I 

At this time, there are no known injuries to natural resources as defined in 43 CFR § 11.62 for 

surface water, groundwater, air, geologic and biologic resources. Further investigations may be 

required to detect injuries to plants and animal species. Known releases of hazardous substances 

----
to groundwater and soi.-1 have been documented in the 1100 Arei Chromiurn in soil and 

-·-··----

groundwater and TCE in the roundwater at the HRL current! exist above cleanup levels / . . ,. ~ ~-= ~--=--:;-_-: __ _: : =. -. __:: - ·--- . _..,...- ,./"' 
rdentifiecfTn the ROD:r1he potential for contaminants to reach the Columbia River v1a .._, ,,,.-

er from the HRL is possible, but unknown at this time. 

(, ~Js {~r lr-
. ___ ..--···,,.·· ...... . - ·····--------------

y::o.3. Potential Injuries to Natural Resources 

,,,.,,,,.,✓-

_,.,_.......The U.S . Department of the Interior, U.S. Department of Commerce, U.S. Department of Energy, 
/' . 

/ 
I the Yakima Nation, Umatilla Tribe, Nez Perce Tribe, and the State's of Oregon and Washington 

have trusteeship over natural resources that have been exposed to hazardous substances at the 
-------

Hanford 1100 Area NPL Site:;- A.!Cofthe natural resources discussed in Section V.D.l . and listed 

,.// 
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~ r-a-'\..,.J 1 ~'la ~ u) 

11< ... -- - -- ,--: 

r ,,.in Tables 5 and 6 ha.J e the potential for exposure to soil, surface, or groundwater contamination. 
\ // 

......_ -------· 
The -natural resources potentially affected fall within the jurisdiction of one or more of the natural 

resource trustees. 
L,' 

\ 

(.__t)t---
--r . 

\\ 

Groundwater contamination has been documented at the EM-1 OU and the potential for ";-
_Q ~~ 

\J 
~~nt~~inant disc~a! } nto the Columbia River is possible (DOE 1992a). At this time, the ) 

( potentiail for chromiuJ o reach the Columbia River via groundwater from the HRL is unknown! 
\ ~ / ~ ,..._ _____ --· .... --------------- ·, ___....,, 

Levels of chromium detected in the groundwater at the HRL could potentially affect aquatic 

invertebrates or fish species. The apparent lack of vegetative growth at the Discolored Soils Site 

could suggest that the _potential for exposure of contaminants to vegetation exists (DOE 1992a). -- -·· ·-· --- .. - ---- --·-- . 

Additional information regarding levels of contamination in the soil and groundwater that are l 
residual from remedial actions, or remain due to no action taken, would be helpful in identifying ./ 

the potential injuries to natural resources. 7 
------- _ .. ~-----.. --· 

V.D.4. Services Provided by Natural Resources 

Services provided by the above mentioned natural resources include, but are not limited to the 

following: 

Habitat for trustee species, including food, shelter, breeding and rearing areas, and other 

factors essential for long-term survival 
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Resource Use 

Consumptive and non-consumptive outdoor recreation including fishing, wildlife 

viewing/photography, and other activities 

Primary and secondary contact recreation (swimming, boating), and other activities 

Cultural, spiritual, religious use (requires tribal discussion) 

Sacred places and ceremonies (requires tribal discussion) 

Option and existence values 

V.D.S_'..~ial Injury to Natural Resource Services 

\ l \ 1.,\-.JJV- ~v;} 

If
~h ~~\h ~b_\,.,...,/ , . . . . . . h ALER h . . h 
t ere as e~ any mJury to vegetative commumt1es m t e eserve or ot er sites m t e --- / ,.,,..,. 

- H 0~ ea this could reduce the overall diversity and abundance of species present on the site. 

This would decrease the potential for sightseeing and photography now shared by a limited 

number of individuals at the site. If contaminants identified in the groundwater at the HRL reach 

or have reached the Columbia River the potential for a less productive fishery exists . 
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Table 1. 
Summary of Available Analytical Data for All 1100 Area OUs 

Operable Unit- Subunit Soil Soil Gas Groundwater Surface Water Biota 

EM-I 

1100-1 The Battery Acid X X X ND ND 
Pit 

1100-2 The Paint and X X X ND ND 
Solvent Pit 

1100-3 The Antifreeze X X X ND ND 
Degreaser Pit 

1100-4 The Antifreeze X NA X ND ND 
Tank 

UN-1100-6 The X X X ND ND 
Discolored Soil Site 

The Hom Rapids X X x· ND ND 
Landfill Site 

The Ephemeral Pool X X X ND ND 

EM-2 

Tar Flow Area X ND ND NA NA 

Stained Sands Area ' X ND ND NA ND 

EM-3 

1240 French Drain X ND ND NA ND 

1240 Suspect Spill Area X ND ND NA ND 

1262 Solvent Tanks X ND ND NA ND 

IU-1 

6652-C SSL Active X ND 0 ND ND 
Septic System 

6652-C SSL Inactive ND ND ND ND ND 
Septic System 

Radar Berm and Pads X ND 0 ND ND 



Table 1. -- Continued 
Summary of Available Analytical Data for All 1100 Area OUs 

Operable Unit- Subunit Soil Soil Gas Groundwater Surface Water Biota 

H-52-C Surface Gas X ND 0 ND . ND 
Tank Area 

Control Center Disposal X ND 0 ND ND 
Pits 

Building 6652-C ND X 0 ND ND 
Abandoned USTs 

Pumphouse Disposal ND ND 0 ND ND 
Slope 

Pumphouse Latrine X ND 0 ND ND 
1500-Gallon Fuel Oil 
Storage Tank 

Pumphouse Latrine 275- X ND 0 ND ND 
Gallon Fuel Oil Storage 
Tank 

ALE Field Storage ND X 0 ND ND 
Building Septic System 

Mound Site Northwest of X ND 0 ND ND 
Building 6652-G ' 

6652-I ALE ND X 0 ND ND 
Headquarters Septic 
System 

Abandoned Underground ND X 0 ND ND 
Storage Tanks 

Missile Bunker Sump ND ND 0 ND ND 

Missile Bunker Landfill ND X 0 ND ND 

Missile Refueling Area X ND 0 ' ND ND 
Berm 

Acid Neutralization Pit X ND 0 ND ND 

Missile Assembly and ND X 0 ND ND 
Test Building Inactive 
Septic System 



Table 1. -- Continued 
Summary of Available Analytical Data for All 1100 Area OUs 

Operable Unit- Subunit Soil Soil Gas Groundwater 

Missile Maintenance and X ND 
Assembly Area Acid 
Storage Shed 

JP-4 Fuel Pad X ND 

Missile Bunker ND X 
Drainfield 

XMissile Bunker X ND 
Discharge Ditch 

H-52-L Surface Gas ND X 
Tank Storage Area 

Horseshoe Site X X 

Elevator Doors ND ND 

Flammable Storage X ND 
Block Shed 

NDMissile Maintenance ND ND 
and Assembly Area Paint 
Shed 

Missile Maintenance and X ND 
Assembly Area Dry Well 
Drum 

H-52-L NIKE Base ND X 
Landfi ll 

Gravel Driveway Area ND ND 

Data received. 
Not applicable. ~ 
Data not provided for PAS review. --- \ 
Data not collected. C 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Surface Water 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Biota 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 



Contaminant 

Antimony 

Arsenic 

Barium 

Beryllium 

.Cadmium 

Chromium 

Cobalt 

Copper 

Cyanide 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

Table 2 . Summary of 11 00-EM- l Oj1c,ab le Un it Soi l Contaminants and 
Max imum Contami nant Concent ration s. (sheet I of 2) 

Battery Paint and Anti freeze and Antifreeze Discolored Horn Rapids Ephemeral 
Acid Pit Solvent Pit Degreaser Pit Tank Site Soil Site Landfill Pool 
( 1100-1) (1100-2) ( 11 00-3) (1100-4) (UN-1100-6) (mg/kg) (mg/kg) 
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

-- -- - - -- 15.6 --

3.2 -- -- 5.8 -- 6.6 --

-- -- - - -- -- 1,320 --

-- -- -- 0.93 -- 1.3 --

-- -- -- -- -- 2.4 --

-- 16. 8 14 -- -- 1,250 --

-- -- 17 .8 -- -- 42.5 --

37.9 24 .4 31. 7 19 .8 -- 1,280 --

-- -- -- -- -- 0.56 --

266 94.6 26 .4 5.7 22.1 854 54.2 

-- 366 436 -- -- 501 --

0.39 -- - - -- -- 1.3 --

20.9 -- - - -- -- 557 --

-- -- -- -- -- 0.97 --

-- -- -- 2 -- 7.7 --

0.48 0.4 -0-:-48- ·- ---- 3.1 - - -- ~----... _ --
. -- .. -. .-- - --.. 

118 -- / -- -- 101 - --- ~✓ 

/ - --- --
100 56.6 / 60 63.8 111 3,160 67.5 

I ~ . ..\:\~ l~~ {-b , o-ll~ 0 ~vvl -.::- I\J 'I.,..___ ) i ... 



Table 2 . Summary of 11 00-EM- I Op1,;c-,ab le Unit Soi l Contaminants and 
Maximum Contaminant Concent ra tions. (continued) 

Contaminant Battery Paint and Antifreeze and Anti freeze Discolored Horn Rapids 
Acid Pit Solvent Pit Degreaser Pit Tank Site Soil Site Landfill 
(1100-1) (l 100-2) (l 100-3) ( 1100-4) (UN-1100-6) (mg/kg) 
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

BEHP -- -- -- -- 25,000 --
Beta-HCH -- -- -- -- -- 0.094 

Chlordane -- -- -- -- 1.86 --

Chlorobenzene -- 0.006 -- -- -- --

DDT -- 0 .16 -- -- 0.17 1.98 

Endosulfan II -- -- -- - - -- 0. 11 

Endrin -- -- -- -- -- 0.42 

Heplachlor -- -- -- -- 0.065 0.02 

2-Hexanone -- - - -- 0.053 --

Naphthalene -- -- -- -- -- 8.2 

PCB ' s -- -- -- -- -- 100 

Tetrachloroethene -- 0 .035 -- -- -- 0.006 

Trichloroethene -- 0 .006 -- -- -- --

l , 1 , 1- -- -- -- - - 0.035 --
Trichloroethane 

-- Indicates not a contaminant at this unit 

Ephemeral 
Pool 

(mg/kg) 

--

--

2.8 

--

--

0.16 

0.039 

0.029 

--

--

42 

--

--

--



Table 3. 
Maximum Concentrations of Groundwater Analytes Observed 

for Operable Unit EM-1 

Analytes 

Inorganic (ppb) 

Chromium 

Copper 

Lead 

Manganese 

Nickel 

Silver 

Zinc 

Wet Chemistry 
(ppm) 

Ammonia 

Fluoride 

Chloride 

Phosphate 

Sulfate 

Working Draft 
Draft I PAS 8/1/97 

Maximum Concentration 
Observed 

57.5 

71.9 

25.3 

352 

140i 

11.7 

223 

.087 

3.7 

110 

1.9 

89.6 



Table 3 continued. 
Maximum Concentrations of Groundwater Analytes Observed 

for Operable Unit EM-1 

Analytes Maximum Concentration 
Observed 

Organic, Pesticide, and 
Herbicide (ppb) 

Methylene Chloride 13 

Acetone 31 

Chloroform 5 
' ( ] I ) 1, 1, I-Trichloroethane 

'---' 
Tetrachl oroethene 41 

Toluene 2 J 

C 12 Hydrocarbon 100 Je 

Die thy lphalate 34 

Radionuclides (pCi/L) 

Gross Alpha 11 + 5 

Gross Beta 87 7 

Radium 2.36 

eJ = estimated value 

B = means analyte was also found in the blank, the concentration reported is 
uncertain. 

j = Issues not yet resolved for suspicious values: additional data is being obtained 
for further evaluation. 

Working Draft 
Draft 1 PAS 8/1/97 



Table 4. 
Maximum Concentrations of Groundwater Analytes Observed 

for Operable Unit EM-2 

Analytes 

Inorganic 
(ppb) 

Chromium 

Copper 

Lead 

Manganese 

Nickel 

Working Draft 
Draft I PAS 8/1197 

Silver 

Zinc 

Radion uclides 
(rCi/L) 

Alpha 

Beta 

# Rounds Maxim um Concentration 
Detected Observed 

4/6 170 

1/6 30 . 

3/6 2.4 B 

6/6 352 

5/6 137 

-- NA 

-- NA 

5/6 17 

6/6 24 



Table 5. 
Maximum Concentrations of Groundwater Analytes Observed 

for Operable Unit EM-3 
/ 

/ 

~A-n-a-ly-t-es----~-#_R_o_u_n_d_s~---M-ax_i_m_u_m __ / _ _,.; \ ~ J '-~ 
Detected Concentration ~ 

Observed . G~ ~ 
>~\ '--
~°'~~ 

Inorganic (ppb) ( 
Chromium 4/6 38.8 1 
Cyanide 1/6 0.01 \ 

Lead 3/6 3.81 \ 

6/6 114 "-I"-----..__ 
1----------1-------1-------------1 ----

Manganese 

Nickel 

Silver 

Zinc 

Organic, Pesticide, 
and Herbicide 
(ppb) 

Phenol 

B is(2-ethy lhexy l) 
phthalate (BEHP) 

Tetrachloroethene 

C 12 Hydrocarbon 

1/6 

2/6 

1/6 

1/6 

1 = analyte present, concentration is uncertain 

Working Draft 
Draft 1 PAS 8/1/97 

NA 

NA 

NA 

5 1 

61 

21 

1001 



Table 6. \ I ,\k,\ 
Threatened, Endangered, Candidate, and Monitor Birds on the Hanford Site 

A) -
,\>J \<> ( 

\)v I} ~ , 

Association 
State Status/ 

'r{'iOJI... -

Common Name Habitat(a) Federal Status 

Aleutian Canada gooseCb> Riparian/wetland Endangered Endangered 

American white pelican Riverine Endangered 

Arctic ternCb> Riverine Monitor 

Ash-throated flycatcher Riparian _ Monitor 

Bald eagle Riverine Threatened Threatened 

Barred owICb) Riparian/shrub-steppe Monitor 

Black ternCb) Riverine Candidate Monitor 

Black-crowned night heron Riverine Monitor 

Black-necked stilt(b) Riverine Monitor 

Burrowing owl Shrub-steppe Candidate 

Caspian tern Riverine Monitor 

Clark's grebeCb) Riverine Monitor 

Common loon Riverine Candidate 

Ferruginous hawk Shrub-steppe Cand idate Threatened 

Flammulated ow!(bl Shrub-steppe Candidate 

Forster's tern Riverine Monitor 

Golden eagle Shrub-steppe Candidate 

Grasshopper sparrow Shrub-steppe Monitor 

Great blue heron Riverine Monitor 

Great egretCb> Riverine Monitor 

GyrfalconCb> Riparian/shrub-steppe Monitor 

Homed grebe Riverine Monitor 

Lewis' woodpecker(b> Riparian/shrub-steppe Candidate 

Loggerhead shrike Shrub-steppe Candidate Candidate 

Long-billed curlew Shrub-steppe Candidate Monitor 

Merlin(bl Riparian/shrub-steppe Monitor 

Northern goshawk Shrub-steppe Candidate 

Osprey Riverine/riparian Monitor 

Peregrine falconCb> Riparian/shrub-steppe Endangered Endangered 

Prairie falcon Riparian/shrub-steppe Monitor · 

Red-necked grebeCb> Riverine- Monitor , 
Sage grouse Shrub-steppe Candidate_ Candid~~ 



Table 6 continued. 

Association 
Common Name Habitat(a) Federal Status State Status 

Sage sparrow . Shrub-steppe Candidate 

Sage thrasher Shrub-steppe Candidate 

Sandhill crane Riparian/shrub-steppe Endangered 

Snowy owl Riparian/shrub-steppe Monitor 

Swainson's hawk Shrub-steppe Candidate 

Trumpeter swanCbl Riverine Candidate 

Turkey vultureCbl Riparian/shrub-steppe Monitor 

Western bluebirdCbl Riparian/shrub-steppe Candidate 

Wes tern grebe Riverine Monitor 

(a) Habitat usage from Fitzner and Gray (1991) . 
(b) Rare migrant or acc idental presence occurrence on the Hanfo rd Site (Fi tzner and 

Gray 199 1; Landeen et al. 1992) . 



Table 6 continued. 

Status of Plant Species of Concern on the Hanford Site 

Family Common Name Latin Name Habitat Association · Status<a) 

·Brassicaceae Columbia yellowcress Rorippa columbiae Riparian, shoreline FC, SE 

Northern wormwood Artemisia campestris spp. Riparian, FC, SE 
borealis var wormskioldii cobble/gravel bars 

Fabiaceae Columbia mil.kvetch Astragalus columhianus Sagebrush-stepile, FC, ST 
basalt outcrops 

Apiaceae Hoover's desert parsley Lomatium tuberosum Basalt outcrops, FC, ST 
scree slopes 

Boraginaceae Gray cryptantha Cryptantha leucophaea Sagebrush-steppe ss 
sandy soils 

Boraginaceae Bristly cryptantha Cryptantha interrupta Sagebrush-steppe ss 
Cyperaceae Dense sedge Carex densa Riparian, wetlands ss 
Cyperaceae Shining flatsedge Cyperus rivularis Riparian, wetlands ss 
Asteraceae Piper's daisy Erigeron piperianus Sagebrush-steppe ss 
Scrophulariaceae Southern mudwort Linwsella acaulis Riparian, wetlands ss 
Scrophulariaceae False pimpernel Liruiemia anagallidea Riparian, wetlands ss 
Onagraceae Dwarf evening primrose Oenothera pygmaea Sagebrush-steppe ss 

(a) FC = Fe.dcral candid.ate . 
SE = State end.angered. 
ST = State threatened. 
SS = State sensitive. 

Common Reptiles and Amphibians of Shrub-Steppe Habitats on the Hanford Site 

Common Name 

Western yellow-bellied racer 

Great Basin gopher snake 

Northern Pacific rattlesnake 

Northern sagebrush lizard 

Side-blotched lizard 

Great Basin spadefoot toad · 

Woodhouse' s toad 

Pacific treefrog 

Scientific Name 

Coluber constrictor 

Pituophis m.elanoleucus 

Crotalus viridis 

Sceloporus gradosus 

Uta stansburiana 

. Scaphiopus intennontanus 

Buja woodhouseii 

Hy/a regil/a 

' 



Table 6 continued . 

Mammals Existing on the Hanford Site 

Family Common Name Latin Name Abundance Habitat Association 

Soricidae Vagrant shrew Sore:x vagrans Uncommon Riparian 

Merriam's shrew Sore:x merriami Rare 

V espertilionidae Pallid bat .Anlroz.ous pallidus Common - summer Buildings/riparian 

Little brown myotis Myoti.s lucifagus Common - summer Buildings/riparian 

Yuma myotis Myoti.s ywnanensis Common - summer Buildings/riparian 

Silver-haired bat Lasiorrycteris noctivagans Unknown Buildings/riparian 

Hoary bat lAsiurus cinereus Unknown Buildings/riparian 

Townsend's big-eared bat Plecotu.s townsendii Unknown Buildings 

Leporidae Black-tailed jackrabbit Lepus ca/ifomicus Common Shrublands/grasslands 

Nuttall' s cottontail Sylvilagus nuttallii Common Buildings 

White-tailed jackrabbit Lepus townsendi Uncommon Shrub lands/ grasslands 

Sciuridae Townsend ground squirrel Spennophilus townsendii Common Shrublands/ grasslands 

Least chipmunk Eutamias minimum Uncommon High elevation 
shrublands 

Yellow-bellied marmot Mannota flaviventris Rare Basalt outcrops 

Sagebrush vole Lagurus curtatu.s Uncommon Shrublands/grasslands 

Geomyidae Northern pocket gopher 17wmorrrys talpoides Common Shrublands/grasslands 

Heteromyidae Great Basin pocket mouse Perognathus parvu.s Common Shrublands/ grasslands 

Castoridae Beaver Castor canadensis Common Riverine/riparian 

Cricetidae Western harvest mouse Reithrodontorrrys megaloris Rare Shrublands/riparian 

Deer mouse Perorrryscu.s maniculatus Common Entire site 

Northern grasshopper mouse Orrychorrrys leucogaster Rare Riparian 

Bushy-tailed wood rat Neotoma cinerea Common Entire site 

Montane vole Microtus montanu.s Rare Riparian 

Muskrat Ondatra zibethica Rare Riverine/riparian 

Muridae Norway rat Rartu.s norvegicu.s Common Buildings 

House mouse Mus musculus Common Buildings/riparian 

Erethizontidae Porcupine Erithizon dorsatum Uncommon Entire site 

Canidae Coyote Canis latrans Uncommon Entire site 

Procyonidae Raccoon Procyon lotor Uncommon Riparian 

Mustelidae Mink Mustela vison Rare Riverine/riparian 

Long_-tailed weasel Mustela frenata Uncommon Riparian 

Short-tailed weasel Mustela ermin.ea Rare Riparian 

Otter Lutra canadensis Rare Riverine/riparian 

Badger Taxidea tarus Uncommon Entire site 

Striped skunk Mephiti.s mephiti.s Uncommon Riparian 
Felidae Bobcat Lynx rufus Rare Entire site 
Cervidae Mule deer Odocoileus hemionus Common Entire site 

Elk Cerv11.1 elaphus Common Shrub lands/ grasslands 

White-tailed deer • Odocoileus virginianus Rare Riparian 



Table 7. 
Fishes oflmportance Known to Occur in the Hanford Reach of the Columbia River 

(Taken from Pacific Northwest Laboratory 1993) 

Fall chinook salmon 
Steelhead trout 
Mountain whitefish 
White sturgeon 
Sandroller 
Paiute sculpin 
Mountaian sucker 
Coho salmon 
Sockeye salmon 
Smallmouth bass 
Largemouth bass 
Walleye 

Oncorhynchus tshawytscha 
0. mykiss 
Prosopium williamsoni 
Acipenser transmontanus 
Percopis transmontana 
Cottus beldingi 
Catostomus platyrhynchus 
0. kisutch 
0. nerka 
Miropterus do/omieui 
M salmoides 
Stizostedion vitreum 

Over 43 species offish of have been documented in the Hanford Reach since 1943 (Gray and 
Daub le · 1977). 

Working Draft 
Draft 1 PAS 8/1/97 



Table 8. 
Species Observed During the 1989 EM-1 Biological Survey 

Rabbitbrush 
Cheatgrass 
Sandberg's blue grass 
Sage brush 
Plantain 
Phlox 
Prickly pear cactus 
Bitterbrush 
Yarrow 
Goats beard 
Tansy mustard 
Tumble mustard 
Aster 
Wheatgrass 

Mammals 

Townsend's ground squirrel 
Pocket mice 
Nuttall' s Cottontail t 
Coyote 
Mule deer 
Badger 

Homed lark 
Meadowlark 
Ring billed gull 
Killdeer 
Raven 
Marsh hawk 
Long-billed curlew 

Working Draft 
Draft 1 PAS 8/1/97 

Citellus towsendi 
Perognathus spp. 
Sylvilagus nuttalli 
Canis latrans 
Odocoileus hemionus 
Taxidea taxus 

Eremophilia alpestris 
Sturnella neglecta 
Larus Delawrensis 
Charadrius vociferus 
Corvus corax 
Circus cyaneus 
Numenius americanus 



Table 9. 
Wildlife and Plant Species Known to Occur on ALE 

Vegetation : (includes but not limited to) 
Cheatgrass 
Sandberg's blue grass 
Sage brush 
Bunch grass 
Thruber needlegrass 
Cusick's bluegrass 
Shrubwillow 
Cottonwood 
Common Chokecherry 
Blue elderberry 
Lewis mockorange 
Wild rose 
Saskatoon seviceberry 
White poplar tree 
Black locust tree 

Mammals 
Great Basin pocket mouse 
Deer mouse 
Grasshopper mouse 
Sagebrush vole 
Northern pocket gopher 
Townsend's ground squirrel 
Nuttall 's Cottontail 
Pygmy rabbit 
Black-tailed hare 
Coyote 
Mule deer 
Badger 
Elk 

Reptiles 
Yell ow-bellied racer 
Rattlesnake 
Gopher snake 

Working Draft 
Draft 1 PAS 8/1/97 

Bromus tectorum 
Poa sandbergii 
Artemisia tridentata 
Aropyron spicatum 
Stipa thurberiana 
Poa cusickii 
Salix sp. 
Populus sp. 
Prunus virginianus 
Sambucus caerulea 
Philadelphis lewisii 
Rosa sp. 
Amerlanchier alnifolia 
Populus alba 
Robina psuedacacia 

Perognatnus parvus 
Peromyscus maniculatus 
Onychomys leucogaster 
Lagurus curtatus 
Thomomys talpoides 
Citellus towsendi 
Sylvilagus nuttalli 
Sylvilagus idahoensis 
Lepus colifornicus 
Canis latrans 
Odocoileus hemionus 
Taxidea taxus 
Cervus elaphus 

Caliber constrictor mormon 
Crotalus viridis 
Pituophis melaneucus 



Table 9 continued. 
Wildlife and Plant Species Known to Occur on ALE 

Reptiles continued 
Common garter snake 
Side-blotched lizard 
Desert night snake 
Striped whipsnake 
Short-homed lizard 
Sagebrush lizard 

Homed lark 
Meadowlark 
Sage sparrow 
Brewer's sparrow 
Vesper sparrow 
Song sparrow 
Northern oriole 
European Starling 
Lazuli bunting 
Black-billed magpie 
Dark-eyed juncos 
Yellow-rumped warblers 
American robin 
Ring billed gull 
Killdeer 
Raven 
Marsh hawk 
Long-billed curlew 
Swainson's hawk 
Red-tailed hawk 
Great-homed owl 
Long-eared owl 
Short-eared owl 
Barn owl 
Burrowing owl 
California quail 
Ring-necked pheasant 
Chukar partridge 
Gray partridge 
Mourning dove 
Wintering bald eagle 
F erruginous hawk 

Working Draft 
Draft 1 PAS 8/1/97 

Thamnophis sirtalis 
Uta stansburiana 
Hypsiglena torquata deserticola 
Masticophis taeniatus · 
Phrynofoma douglassi 
Sceloporus graciosus 

Eremophilia alpestris 
Sturnella neglecta 
Amphispiza belli 
Spizella pallida 
Pooecetes gramineus 
Melospiza melodia 
Icterus galbula 
Sturnus vulgaris 
Passerina amoena 
Pica Pica 
Junco hyemglis 
Dendroica coronata 
Turdus migratorius 
Larus Delawrensis 
Charadrius vociferus 
Corvus corax 
Circus cyaneus 
Numenius americanus 
Buteo swainsonii 
Buteo jamaicensis 
Bubo virginianus 
Asia otus 
Asio jlammeus 
Tyto alba 
Athene cunicularia 
Lophortyx californicus 
Phasianus colchicus 
Alectoris chukar 
Perdix perdix 
Zenaida macroura 
Haliacetus leucocephalus 
Buteo regalis 




