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9.0 

ENVIRONMENTAL EVALUATION 

9.1 INTRODUCTION 

The objective of this Environmental Evaluation Plan is tqprovide a framework for addressing risks to 
the environment from potential exposure to contaminants resulting from IHSSs within the Woman Creek 
Drainage, OU5. This plan is prepared in conformance with thd requirements of current applicable 
legislation, including the Comprehensive Environmental Response, Compenqtion and Liability Act 
(CERCLA), as amended by the Superfund Amendments-and Reauthorizatioh A& (SARA), and follows 
the guidance for such studies as provided in the National Contingency Plan (NCP) and Environmental 
Protection Agency (EPA) documents for the conduct 'of Resource Conservation and Recovery Act 
(RCRA) Facility Investigation/ Remedial I nves t i g~~~~~(RF I IR4  activities. Specifically, the EPA guidance 
provided in Risk Assessment Guidance for SuDerfund. Vol. IkvEnvironmenta1 Evaluation Manual (1989~) 
is followed. 

The goal of the environmental evalua&'is todete-rnine the b u r e  and extent of potential impacts of 
contamination from OU5 to biota (plaqs, &nMs,aa&i  *. rganisms). Determination of the effects 

Drainage. Where appropriate, a necessaqgfor performing the environmental evaluation will be 
developed in accordance wM5 n healthbri& assessments and environmental evaluations for all 
Rocky Flats Plant OU of ecdogk&effects will be limited to those contaminants whose 
effects on biota ar cumenta *in the scientific literatuie. Information from the 
environmental eval -determining the form, feasibility, and extent of remediation 
necessary for Wo n accordance with CERCLA. 

- I  

"x 

"%> -> 

on biota will be performed in conjunction .". v&h$es2&hirv 77 ealth risk assessment for Woman Creek 
ip, b* 

% 

x 

-. 

d 

:- 

;_? 

I "  

L 

1- , 

This plan presents a three-stage approach for conducting the environmental evaluation at Woman Creek 
Drainage. While some tasks within the stages will be sequential, these stages will overlap in time (see 
Schedule, Section 9.9). This phased and comprehensive approach is designed to ensure that all 
procedures to be performed are appropriate, necessary and sufficient to adequately characterize the 
nature and extent of environmental effects to biota under the "no action" scenario. As is recommended 
by EPA, this environmental evaluation is not intended to be or to develop into a research-oriented 
project. The plan presented herein is designed to provide a focused investigation of potenfial 
contaminant effects on biota. 
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Each stage of the environmental evaluation activities will be coordinated with sitewide RFI/RI activities 
in order to avoid unnecessary duplication of effort and resources. Environmental evaluation planning 
is currently underway at two operable units in close proximity to OU5: OU1 (881 Hillside) and OU2 (903 
Pad, Mound, and East Trenches Area). Several other Operable Units have IHSSs which are in the 
Woman Creek Drainage. These include OU12 (400/ 800 Area), OU9 (Original Process Waste Line), 
OUlO (Other Outside Closures; IHSSs 177, 182,205,207,208, and 213), OUl6 (Low Priority Sites; IHSS 
196), OU15 (Inside Building Closures; IHSSs 178,204,211: and 217) and OU14 (Radioactive Sites). The 
program developed for OU5 is designed to be consistent with the OUl and OU2 EEPs. Locations of 
the IHSSs for OU5 are shown on Figure 9-1. 

Stage I of the environmental evaluation will focus on planning, review and integration of available data 
and conduct of an ecological field investigation. Data quality objectives (DQOs) will be defined 
according to EPA guidance (EPA 1990), and procedures for monitoring and controlling data quality will 
be specified. Preliminary field surveys and ecological inventory will be conducted in Stage I to 

‘characterize the Woman Creek Drainage bi and note the locations of obvious zones of chemical 
contamination and ecological effects. Site history, che ical data, results from the RFI/RI fate and 
transport models, and existing ecolo ill be re F tep&and a* evaluated. Stage I activities will 
include a preliminary assessment of p munbohcosystem-level impacts (endpoints) to 
be measured. Stage I activities will provid iminaGd6Tymination .of the contaminants of concern 
and their potential adverse effects to key receptdr species at Woman Creek Drainage and will allow a 

> I..%* 

conceptual ecological model of the site to be prekred. _- - >  

^1( 

Stage II will entail devebp~ent of a site-specific pathways model based on the ecological field 
investigation and inventory. This re-receptor pathways model will be used to evaluate the 
transport of contarninantsfrom so the Woman Creek Drainage to biological receptors. The 
pathways model prepa;ed.in Stage It is based on a conceptual pathways approach (Fordham and 
Reagan, 1991) I a I-, provide an initial determination of the movement and distribution. of 
contaminants, likely inferactions among ecosystem components and expected ecotogicat effects. It is 
anticipated that this approach will be coordinated with the efforts of investigators working in other 
operable units so that comparable data are collected and so that risk assessment approaches are 
consistent. 

Scoping and design of‘the Stage 111 investigation will be determined by the outcome of the preliminary 
Stage II analyses and pathways model. During Stage 111, tissues will be analyzed from selected species 
to document current levels of specific target analytes. The primary endpoint for Stage 111 is the 
detection of chemicals of concern in target species, calibration of the site-specific pathways model and 
final determination of contaminant effects to biota and ecosystems. Selection of the target analytes, 
species and tissues will be based on the Stage II determination as to which contaminants are likely to 
be present in sufficient concentrations, quantities and locations as to be detected in biota. The need 
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for measuring additional endpoints in Stage 111 through reproductive success, enzyme inhibition, or other 
toxicological-type studies will be evaluated based on results from Stage I and Stage II analyses as well 
as appropriate acceptance criteria. The actual or potential effects of contamination on ecological 
endpoints (e.g.. species diversity, food web structure, productivii) will also be addressed. All necessary 
federal and state permits will be obtained prior to any destructive sampling or collecting. 

2 
e* 

9.1.2 OU5 Contamination 3 <#/ ic 

> *  P ’\ k, 

Contamination of soil, groundwater, surface water, and sedirpen) occurs i n k ?  Woman Creek Drainage, 
although the exact extent is difficult to assess, ghren the ukertainties ihnyckof  the data. Based on 
the data available in this Phase I RI. it appears thfhmerous chemical&&rganlcs. metals, and 
radionuclides) are present above detection levels Q65. Which, if any, of these levels are above 
background, however, is currently under investig@c ’The following list of chemicals suspected to be 
present in the soils and surface water at OU5 l$summariz&rorn information presented in Section 2.0 
of this RFI/RI. Groundwater data are not c o n & q F t $  initial assessment, although groundwater 
contamination to a depth of 20 feet (maximum depthwbumrwing animals and plant root penetration) 
will be considered in the exposure 

ORIGINAL LANDFILL /IHSS 115) * 

?? 

/ P  

- Soil: 
_ ”  % *  9& 

Organics; ’/ +* *petroleu&% distillates, 

f and trichlqroethane 

1,1,1 -trichtoroethane, 
d&hloromet%ne. benzene, carbon-tetrachloride 

Metak- _y % beryllium, lead and chromium 
I 

- \  ” \  

Radionuclides: - uranium 
\ 

‘% d 
c 

ASH PITS. INCINERATOR’AND CONCRETE WASH PAD OHSS~ 133.1-133.61 

Ponds C-1 AND C-2 (IHSSs 142.10 and 142.11) 

Surface Water: 

Organics: phenol 
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Metals: iron, magnesium, manganese, zinc, atuminum, mercury, strontium, 
calcium and sodium 

americium-241, cesium-1 37. gross alpha, gross beta, plutonium- 
239, strontium-90, tritium, uranium233/234, uranium 235, uranium- 
238 and radium226 

sulfide, potassium. carbonate, chloride, sulfate and nitrate/nitrite 

Radionuclides: 

\ 

c s  
Anions: 

lndicat or: total dissolved solis 
, 

\ %  

/* * #  % 

J- ~ x ",.' "% a., Sediments: 
%* -) 

data on metals, organics and anions y&oot yet available 

Radionuclides plutonium 

*\/ 
ii / 

WOMAN CREEK DRAINAGE 
i 

Surface Water: \ " %  * \ +  

Organics: 

Metals: n, magnesium and sodium, strontium, 
rnanghnesel barium, lead. lithium. zinc, mercury, molybdenum, 
chromium. cppper, tin, arsenic, beryllium, cobalt and nickel - -I \ 

J i 
Radionuclides: %, 

2 8 2 / 

, cesium-137, gross alpha, gross beta, plutonium- 
3 90, uranium233/234, uranium-235, uranium-238, 

urn-226 
i i  

Anions? 

*Indi&toE total dissolved sdids 

potassium, sulfate, carbonate, hydrogen. chloride and nitrate/nitriie 
\ \  

Widents: 
i 

data not yet available 
3 
% P  

Data on the contaminants present at OU5 are not yet available as this is a Phase I investigation. Based 
on what information i; available. including that from OU1 and OU2, many of the contaminants are likely 
to impact biota at OU5 if present at sufficient concentrations. SeveGI of the metal contaminants found 
at OU5 can be taken up by plants through their roots or stomates or deposited on plant leaves and 
stems. In addition. they can be inhaled and ingested by animals. These metals have various effects 
on biological organisms. When ingested, antimony, arsenic, beryllium, cadmium, chromium. lead, 
mercury, selenium and tin can be toxic. Arsenic, cadmium, lead and mercury function as cumulative 

Phase I RFl/RI Work Plan - Woman Creek Drainage 
Rocky Flats Plant, Golden, Colorado 
zzM6DjRs.9 02-19-91/RPr/3 

Draft 
February 19,1991 

Page PS 



3 
I 

B 

"* 

poisons, while beryllium, chromium, nickel and arsenic are carcinogenic. Cadmium and lead cause 
neurological disruption, while copper, mercury, cobalt and nickel act as biocides at low concentrations 
to certain species. Some metals such as arsenic are thought to be essential trace metals in mammalian 
species. 

Many of the metal contaminants are known to bioaccumulate;* doconcentrate or biomagnify. 
Bioaccumulation is the process by which chemicals are taken u'p by organisms directly or through 
consumption of food containing the chemicals. Arsenic, cadmium chromium, cobalt, copper, lead, 
mercury, nickel and selenium are concentrated by a numbef-ofybido&al q n i s m s  potentially present 

9 %  

a 

%-<\ 
in the Woman Creek Drainage. *v 

Bioconcentration is the process by which 
medium, such as water, into organisms re 
tissue in aquatic habitats) and elimination (R 
process governing bioconcentration of chem h and invertebrates. % 

Biomagnification includes bioconcentratiRn and bioacc%&n and is the process In which tissue 
concentrations of bioaccumulated chbmicals in&xtse,@ssJhe ck&nical passes up through two or more 
trophic levels. The term implies an efficje &pr o j ~ k i j a  from food to consumer, so that residue 
concentration increase systematically frop ohdtrophic level to the next (Rand and Petrocelli. 1985). 
In terrestrial habitats, biomag occut"q+fry soil to plants for beryllium, cadmium. lead, mercury, 
nickel and selenium. In he an increhse occurs for antimony, arsenic, cadmium, chromium, 
copper, lead, mercury add selenicyl. 4 Only mercuq and cadmium biomagnify in terrestrial carnivores. 
In aquatic habitats, bdmagnifidon ps%seil fbund in algae for antimony, arsenic, cadmium, copper, 
chromium, cobalt, lead: mercUq$ickd ad"&Ienium. In aquatic herbivores, an increase occurs for 
antimony, arsenic, cadmhn and mercury; in carnivores, an increase occurs for cadmium and mercury. 

Several of !he,voi*atile ofganfc com"paunds found at Woman Creek Drainage, such as trichloroethylene, 
are on the EPA Priority Tohc Pollutants List and are known to have acute and chronic toxic effects on 
aquatic !ire clepending on th!r concentrations. The elevated levels found in groundwater samples 
warrant evalu&oR where the6 is potential interaction with surface water and the subsequent potential 
for exposure tb re&ptor orianisms. 

mulation of a chemical directly from a 
neous uptake (e.g., by gill or epithelial 

6111, 1985). Partitioning is the dominant 

a" *---. 

a, 1% 1 
,*"- --x 

- I  

" . I  

. High nitrate levels were found in the groundwater, surface water and sediments. Nitrates are relatively 
nontoxic to organisms although they can cause eutrophication problems. Under rcduced oxygen 
conditions, nitrites and ammonia are especially toxic to aquatic organisms. 

According to the Radioecology and Airborne Pathway Summary Report (Rockwell, 1986), plutonium is 
not considered to pose an ecological hazard to biota unless extremely high levels (> 1 mCi/m2) occur. 
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The reason for this is thought to be the extremely low biological mobility of the common forms of the 
element. These findings and other studies on the ecological effects of radionuclides will be reviewed 
for their applicability to the Woman Creek Drainage environmental evaluation. 

9.1.3 Protected Wildlife. Veaetation and Habitats 

9.1.3.1 Wildlife 1 1  
t 

of lack of habitat. These species include the 

* *  % 
- 

is not present at Rocky Flats. a *% 

J 7  
# 

Two subspecies of peregrine falcon detearinus tundris and F.p. anatum) may occasionally occur 
in the Rocky Flats area as they hun%for prey. N & n g  preferences are high diff sides and river gorges, 
both of which are absent atflocGAFl&s. Howeverp&iesting sites have been recorded to the west about 
4 to 5 miles from the$te. 8' * *  ---* 

--& 
i s  * \  P 

The historical geographicrange qf the black-footed ferret [Mustela niarbes) coincides with that of prairie 
dogs, a principal prey species., k t k u g h  black-footed ferret populations are now extinct in the wild, 
large prairie dpg-towns (>80 a2esJor black-tailed prairie dogs) sufficient to support a black-footed 
ferret population would be suweyed at Rocky Flats by approved methods (US. Fish and Wildlife. 1986). 

Several additional +ecies are of special interest to the State of Colorado because they are endangered 
in the state, are game species, have small and/or dedining populations or are pest/nuisance species 
.(Colorado Division of Wildlife 1981, 1982a, 1982b and 1985). These species will be identified and 
investigated during Stage I and will be considered in the development of onsite food webs. 
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9.1 3.2 Vegetation 

1 

p 

Ten federally-listed or proposed plant species occur in Colorado. all of which are western slope species. 
None of these is known or expected to occur on or near Rocky flats. A number of candidate species 
for federal listing are known to occur in Jefferson and Boulder Counties but have not been identified at 

?' *\ Rocky Flats. r 4  

1 I " 6  

9.1.3.3 Wetlands 
~ I -  *) 

i \  -h ' ./ i ^ %  

Numerous regulations and acts have been promulgated t d h t e c t  wa&?-reatecQesources, including 
. wetlands. Wetlands play an important rde in ecos 

of plant and animal species. An assessment 
1990); these wetlands currently fall under the j 
occur along Woman Creek, portions of the 
activities with a potential to impact wetlands 

essing and in pr&$& habitat to a variety 
wetlands was completed in 1989 (EG&G, 

he US. Army Corps of Engineers. Wetlands 
r Ditch and Ponds Ct and C2. DOE 
ations designed for their protection. 

*\\ "\ 
* ,  

9.1.4 ScoDe of Work * 

in order to accomplish the plan objectivy qsurntyr of 1% acii3fties will be prepared and executed. 

s "., $f i p**----4*- ~ 

'**i 
are briefly described below: '1 \%* 'B 

<8 
1 

g, -I* b ,  Stage I 
J 

Project project planning, identification of 
/ by X I * *  / 

DQOs, a ~ ~ ~ n ~ m n t  Of"th&ecological inventory field sampling plan. Also 
inciudehs contieued review and analysis of existing information. identification 

~ &data g@p< ayikpreliminary determination of the contaminants of concern 
and their focumentedgecological effects on key receptor species and/or other 
ecological e4points. 

Ecological F!eld Investigation - This activity represents the field surveys, 
invhory and food habit studies necessary to characterize the biota and 
trophic relationships in the Woman Creek Drainage. Brief field surveys will be 
conducted in the spring, summer, fall and winter iq the study area to obtain 
information on the occurrence, distribution, variability and general abundance 
of key plant and animal species. A field inventory will be conducted in late 
spring and mid-summer to obtain quantitative data on community composition 
in terrestrial and aquatic habitats. Samples collected as part of the activity will 
be saved for tissue analyses where contaminants of concern have been 

$ 8  

.- . 

These 
1 
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3 identified and sampling protocol are in place. Toxicity tests using Ceriodaphnia 

and fathead minnows will be conducted on surface water samples. As part of 
these activities, all collected fidd data will be reduced, evaluated, compared 
with and integrated into the existing data bank to update knowledge of site 
conditions. 

?*a, 

Stage I1 Y d  I 

% “% 

Contamination Assessment - This activity jn’dudes the foxi;Cty assessment, 
exposure assessment, development of t h ~ ~ s p e c i f i ~ ~ ~ ~  pathways 
model and characterization of impa to biota posed bp&Xposures to 
Contaminants in the Woman CreekJWajnage. J9 

1 li 
Stage 111 

Biological contamination Studies - hiqcthtQk3udes the field and laboratory 
analyses of contamina t levels in select p$qar&or animal species. Samples 
collected in Stage I qll be uskbwherever pokdle (e.g.. when contaminants 
of concern have been.? anQsampJfng protocol are in place); new 
samples will be collected, ifm&essaG.h”Stage 111 may include additional 
investigations :&adverse eflecty such as reproductive success or enzyme 

9 1  
\ -* * +- 

seledtingsuch methodologies, data quality objectives 
such samplinP#vitl be defined according to EPA guidance 
tes%~vt i t tdy be performed where the acceptance criteria 
> * -  

for deqonstr$ing&jury t$ib&ogical resource will be satisfied in accordance 
with re&lations (nder the Natural Resource Damage Assessment Rule [40 CFR 
Sumtle A <&icy 7142 (91. 

9 ’  Remediitiop Triteria - Statutes require the selection of remedial actions 
*\ \ , sufficient t q  protect the environment. This activity entails consideration of 

f$eral and F o r a d o  laws and regulations pertaining to preservation and 
‘*pyo?eetiongf natural resources that are Applicable or Relevant and Appropriate 

Requirements (ARARs). Information from ARARs, toxicological assessments 
and implementation of the pathwa’ys’model will be used to develop criteria that 
address biological resource protection. 

Environmental Evaluation Report -This activity represents the preparation of the report 
which addresses the scope of the investigation, site environmental characteristics and 
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contaminants, characterization of effects, remediation criteria, conclusions. uncertainty 
analysis and limitations of the assessment. 

Elements of the Scope of Work are described in the following sections. Stage I preliminary planning 
is presented in Subsection 9.2. The Stage I field investigation 4 described in Subsection 9.3. 
Subsection 9.4 presents the Stage I1 contamination assessment. Subse7ption 9.5 describes the Stage 111 
contamination studies. Remediation criteria are discussed in Sub6epion 9.6. A suggested outline for 
the environmental evaluation report is presented in Subsection9.7, h e  field sampling plan presented 
in Subsection 9.8 includes both the Stage I ecological Inv@igati&'and the Stage 111 contarnination 
studies. A tentative outline for performing the environd&uation & e & W  in Subsection 9.9. 

,"g 

/ "., 

'-% "\> 
><@ 3 4 

9.2 PROJECT PREPARATION fStaae 9 / *- 
,J8 

An environmental evaluation at OU5 is neces&y Qr Rp6$ Flats Plant to meet the requirements of 
Sections 121(b)(l) and (d) of CERCLA. An en&qm&tafevalwtion, in conjunction with the human 
health risk assessment, is required to ensure that re&ediahictions are protective of human health and 
the environment. Guidelines for coflucting this evat&i;:which is also called an ecological 
assessment, are provided by EPA in R&k Assessment Guidance ldOr Suoerfund. Volume II. Environmental 
Evaluation Manual (EPA, 1989~). Add$& &tancje&%3&ed from EPA's jEcolwica1 Assessments 
of Hazardous Waste Sites: A Field and l$3oratorv Reference Document (EPA, 1989b) and other 
guidance documents (see th," !st of documents in Table 9-1). 

The environmental eval)ratipn is byth wlitativaand quantitative appraisal of the actual or potential 
injury to biota other than humans omWticated species due to contamination at OU5. The 
environmental evaluationbinJen@ to &u6  the inevitable uncertainty associated with understanding 
the environmental effectshdconta$nants present in Woman Creek Drainage and to give more definitive 
boundaries to,thilt~n%ertainty%uri~@remediation. % 

The following plan for Oh5 Rrovides a framework for the review of existing data, the conduct of 
subsequent "field investigatpns and the preparation of the contamination assessment. The staged 
approach'presented in this #an begins with the activities described in the following subsections on 
preliminary plahing, DQO ctevelopment, support documentation and review of existing information. The 
field investigation and inventory, which is also part of Stage I, is described in Subsection 9.3. 

9.2.1 Preliminarv Planninq 

----"% 

I *  b$ / s" 'R 9 

\ "  

/ 

I >  

This task includes an initial determination of the scope of the environmental evaluation, identification of 
DOOs and a plan for obtaining the information required for each stage of the environmental evaluation. 
Types of information required in Stage I of the evaluation include the following: 
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Species present at OU5, community structure and food webs; 

.- 

Obvious signs of adverse ecological effects; 

-3 
Contaminant inventory; 

< *  
“ Y  

Contaminant sources and locations. chemical arid,&dionuclide analyses of soil and 
water and background levels; / 4 

Sediment composition and quatii. grain shes and t o t a h ~ n t c ~ m r t x n ;  

Toxicity data to provide a peliminaw 
medii on receptor species; and, -1 
Preliminary toxicity testing data on\aq%tE organisms. 

8/;p%%; %-.Aa -% 

‘“.*-J 

ination of potential effects of contaminated 

/ > ,i”.i 
% af k.” 

As an integral part of the RR/ 
accumulating and analyzing pertine 

ntal evaluation will focus on 

Species, populat 

r”*- 
Types, distribution and concentrations of contaminants in the abiotic environment (e.g., 
soil, suhcekater, 

Pot&nti$ exposure pathwa6 and the effects of contaminants on various biological 
compo&nQ in the affected ecosystems. (This step includes the conceptual pathways 

*f 1 

Data from past studies a d  phiminary data from current environmental studies will be used to better 
define the present distributbmof contaminants in the abiotic environment. Based on this information, 
a defined scope’of_work for Stage I1 and Stage 111 studies will be developed. As part of this effort, a 
food-web model will be deyefoped to provide a preliminary identification of potential exposure pathways 
or combinations ofLpathways and receptor species at risk. 

In addition, aquatic toxicity tests using Ceriodaphnia and fathead minnows will be conducted to provide 
an initial evaluation of toxic conditions in Woman Creek, the South Interceptor Ditch and Ponds C1 and 
C-2. Monthly aquatic toxicity testing is cunenUy being conducted at other tocations on Rocky Flats 
(outlet works from the Sewage Treatment Plant, Pond 83) as part of the National Pollutant Discharge 
Elimination System (NPDES) permitting program. Standardued acute and chronic testing methods will 

. .  
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be used at OU5 with quality control procedures to conform to EPA requirements for NPDES toxicity 
testing (EPA 1985a and 1985b). 

Information that will be developed from Stage I of the environmental evaluation includes the following: 

f 

i’ 
u1 

v 

1. 

t 

/ -% 
Criieria for selection of contaminants of concern, key reeptor species and reference 
areas. These criierii will be applicaQe to environmental evaluations at all OUs. 
Examples of such screening criterii include the f 9 I b i g :  

f r’ b, ‘* 

- 
- Frequency of detection, 
- 

1 8  
3 \ \%\ 

Concentrations detected onsite a b 6  backgroumilevq 

Historical disposal infomt@n,[& and quantity), 
Mobility in environmentapnylia. 

Bioaccumulation. ‘* 

Bioavailability, 

-%I “4 

p” 1- 

abv 
-Q %”, 

Persistence, .*a J4 \\,/ ip 

- Background/ Jeference area con$m~t$ms, 
- Biochemistrydess I mfier?!, inhibitor, etc.), and 

-*.x*l 

% 

Toxicity. ’% - x  

* *  
pecies known to occur within OU5 or to 

ral information on the abundance of key species. 

Food habivudiy - Available information from literature sources to supplement field 
oEke&tians and% gmcontent analysis on key species. 

Field sutvep -- Inventory of Woman Creek Drainage biota and locations of obvious 
zones of ctpmical contamination and ecological effects. 

Initial toxiciQ test data - Preliminary data on the toxicity of potentially complex 
chemical mixtures in Woman Creek Drainage surface waters. 

I *_ - r 
- h  J 

4 i “ i  

a 

I 
\r i x  

Chemical inventory - Existing information including that obtained on chemical 
contaminants from other investigations at Rocky Flats and other DOE facilities will be 
used in the development of a preliminary list of contaminants of concern. 
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i This information will provide the basis for the Stage I I  Contamination assessment (Subsection 9.4). In 
the contamination assessment, food webs and contaminant exposure pathways will be developed for 
Woman Creek Drainage. Information on these food webs will be used to relate quantitative data on 
contaminants in the abiotic environment to adverse effects in biota and to evaluate potential impacts 
to biota due to contaminant exposure. 

Field studies for contamination will be conducted in Stage 111 for both aquatic and terrestrial systems. 
Tissue analyses will be conducted on selected species from WoprkCreek Drainage and reference 
areas to document current levels of specific target analytes~cP~~imlna~infor ion from the Stage I 
field survey and the Stage II contamination assessment will'tfegerrnine the sppcieS,and contaminants to 
be tested and the methods to be used. Selection of thehrget analytes, specha& tissues will depend 
on an initial Stage I/ Stage II determination as to which contaminants are likely to adversely impact biota 
and which contaminants are likely to be present jd concentrations sufficient for detection. 

The need for measuring additional endpoints in'stagd 111 through community or population studies, 
enzyme analyses, reproductive success studies or other i $ h f k c l  endpoints will be evaluated based on 
the Stage I I  pathways analysis and published informatiorhn direct toxic effects. Use of the toxicity- 
based methods may invdve the measurement ora biologicaleffect associated with exposure to complex 
mixtures. For this method, the sdectih of toxiccicdogi+e%points for indicator or target species will 
be based on a review of available scientific literature providing quantitative data for the species of 
concern. Analysis of population, habitat or ecosystem changes will be based on species or habtats that 
represent broad components of the ecosybem or are especially senstive to the contaminants. 
Selection of an appropriate methcdo!ogy will be'based on the following acceptance criteria: 

\ \* 

I f ": 
,J J 

>\ 

a L  

corresponds to or is predictive of the assessment endpoint; 

ble of demonstrating a measurable biological response 

uishable from .other environmental factors such as weather or physical site 
disturbance; 

Measurement is practical to perform and produces scientifically valid results; 

Methodology and measurement endpoint are appropriate to the exposure pathway; and 

, 

A standard acceptable protocol exists for the methodology. 

Determination of impacts will be based on establishment of a statistically significant difference in the 

biological response between samples from populations at OU5 and the reference areas. The 
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determination as to what constitutes a statistically significant difference will be consistent with DQOs and 
quality assurance provisions of the Qualii Assurance Project Plan (QAPjP). 

9.2.2 Data Qual i  Obiectives 

I., 

The DO0 development process will be initiated during State'l prelikkry planning. Development of 
DQOs will follow the three steps recommended by EPA,(1990). Step i of the DQO process involves 
preparing definitions and concise DQOs. Examples of Step,k pqggram DQOs for this environmental 
evaluation include the following: 5 f \+\% \ \  

, </ "., *., 

3 

"., "., 
Identify appropriate sitespecific rec &r species and contaralnants of concern to 
determine if there is a potential foya@erse effects to occur as a result of potential 
contaminant release. This st$8~dudes determination of relevant contaminant 
concentrations in bidogical tissues; J* 

Evaluate the potential for impact; &%be~!, to blological resources outside the 

boundaries of OU5 or-Rqky flats P1ant:aN 2 

Evaluate the need for ;emGi&op to Rrotathe environment. 

Ff 

~ b ~ % ~ s J  /- 

*---"+ ."%?? 

"-.a % 

'\ l> 6 

Steps I1 and 111 of the DQO proces? include ident$ation of data uses and needs and design of the data 
collection program. Pr9ucts-Yf Step I1 in&ye proposed statements of the type and quality of 
environmental data required to support the Dab, along with other technical constraints on the data 
collection program. T~pbjectiue'of S t e ~ l ~ ~ ~ ~ ~  develop data collection plans that will meet the criteria 
and constraints establish&iwSteps 1and"i. Step 111 results in the specification of methods by which 
data of acceptable qual'wand qwntity will be obtained. The DQO development process will continue 
as scoping t$thi e&tonmeW eBuation becomes more refined. Additional Step I decision-type 
DQOs may bsn&ed* or,data cklection-type DQOs may be modified based on results of the State I 
preliminary,&anning process *and subsequent refinement of the field sampling plan. 

In addition to the work plan, proper conduct of this environmental evaluation will depend upon revision 
' and refinement of the field sampling plan. The purpose of the field sampling plan is to ensure that field 

data collection activities will be comparable to and compatible with previous data collection activities 
performed at the site while providing a mechanism for planning and approving new field activities. The 
field sampling plan provides guidance for all field work by defining in detail the sampling and data- 
gathering methods to be used on the project. The preliminary field sampling plan for this environmental 
evaluation is presented in Subsection 9.8. 
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Guidance for the selection and definition of field methods and sampling procedures was acquired from 
the Comoendium of Suoetfund Field Ooerations Methcds a compilation of demonstrated field 
techniques that have been used during remedial response activities at hazardous waste sites (EPA, 
1987). To the extent possible, procedures from the Compendium are incorporated by reference. 
Additional methods for detecting injury to biological resources are provided in the Type B Technical 
Information Document: Injury to Fish and Wildlife Species (US. Department of the Interior. 1987). 

9.2.4 Review of Existina Information 

rx8 

8 
** z 

\*a a”, 

%*\* *\4 
1 -  

As an essential part of the environmental evaluation at Odwi review &aymilat$e documents, aerial 
photographs, and data relevant to the 
from which to determine data gaps a 
Prior studies by DOE and the RFP operating co 

to be reviewed will include the following: I 

ion of a data base 
eld sampling program. 
evaluated. Information 

Project files maintained by R 

DOE documents and DOE 6ders: 
) r *  

v .  
1 

The Phye Id1 database; ’+ J 
I 

*- - 
The Roc@ Fiats EIS database; 

Data from,ongoing”environmentaI monitoring and NPDES programs; 

Studies conducted at Rocky Flats on radionuclide uptake, retention and effects on plant 
J 

*‘ 
*. and animal populations; 

-‘ Scientific literature, including ecological and risk assessment reports, from other DOE 
\*, .-- 

facilities (ORNL, Los Alamos. Hanford. Savannah River). 

If available and applicable, historical data will be used. Where the same methods are not used in the 
collection of new data, use of historical data will depend on the demonstrated Comparability of the data 
collection methods. 
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During preparation of this work plan, several documents were reviewed in addition to those listed in 
Table 9-1 as part of an assessment of available information. These induded the Final EIS, Rocky flats 
Plant (DOE, 1980); Wetlands Assessment (EG&G, 1990); Draft Environmental Evaluation Work Plan for 
OU2 (in RFI/RI Work Plan, DOE, 1991); and the Final Phase 111 RFI/RI Work Plan, 881 Hillside Area 
(DOE, 1990~) among others. Literature reviews will continue thrwghoq the environmental evaluation. 
Review of this Draft Phase I RFI/RI Work Plan for OU5 and the Environmental Evaluation Work Plans 
for OU1 (DOE, 1990~) and OU2 (DOE. 1991) formed the basis for the establishment of the initial 
sampling locations discussed in the OU5 Field Sampling Plan [Subsection 9.8). 

f 
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9.3 FIELD INVESTIGATION (Staae I) > +  % - \  "., 

ip +\ 'r 

The following field investigation consists of thre 
emissions estimation and modeling. The soil 
conducted as part of the Phase I RFI/RI activii 
will be conducted as part of this environme 

9.3.1 Air Quaiii 

te programs. The air program will entail 
water and groundwater programs will be 

rial and aquatic biota sampling program 

t 

%* 

It is necessary to rnodd ambient air & a n c ~ 6 t ~ s , $ o ~ s ~ ~ m t e  environmental risk that results from 
airborne transport of Woman Creek DraiAge q n v i n a n G t o  potential receptors. Emission estimates 
will be calculated for surface wind erosion arvj fro& the diffusion of vdatiles and semivdatiles existing 
below the surface through the @player of Sq: b i n d  erosion emissions will be estimated for total 
particulates, metals and radi6nucl'ie while soil U i s i o n  emissions will be estimated for vdatiles and 
semivolatiles detect? below the su f lac~~ as?f&ermlned from groundwater and soil sampling results. 
Air quality dispersion mdding'usihg a Chrdapproach, which assumes a unit emission rate, will be 
performed. Compound-specific-emission rates will then be multiplied by the modeled impacts to 
produce compound-specific arnbienteQncentration estimates, since predicted concentrations are directly 
proportional. tcythe emksi:nypte. 8' 

Based x":n the dispersion: dodeling results. 24-hour and annual compound-specific ambient 
concentratlons will be esthated at a set of receptor points on and downwind of the actual Woman 
Creek Drainage area. Pathways will then be defined using these receptors and risks calculated as 
necessary. These ambient concentrations will then be used to perform a baseline risk assessment for 
each chemical of concern detected above background levels in the soil and groundwater. 

w 1- 

/ f % \  
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TABLE 9 1  

i .  
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EXAMPLES OF EPA AND DOE GUIDANCE DOCUMENTS AND 
REFERENCES FOR CONDUCTING ENVIRONMENTAL EVALUATIONS 

Barnthouse, LW.. G.W. Suter, S.M. Bartell, J.J. Beauchamp. R.H. Gydener, E. Under, R.V. ONe l  and 
A.E. Rosen. 1986. User’s Manual for Ecoloaical Risk Assessment. Environmental Sciences 
Division. Publication No. 2679, ORNL-6251. t 

-,\* 

U.S. DOE. 1988a. ComDrehenske Environmental R&n&.” Go mmnsation. and Liabilii Act 

OE Order 54OO.XY, U.S. DOE. 1988b. 

U.S. DOE. 1990a DOE Order 5400.5. 

U.S. EPA. 1988a. Guidance for Conductina Rerneifial IhGestiaations and Feasibilitv Studies under 
CERCLA. Interim Final. Office of Emergehcy a q  Remedial Response, Washington D.C., 
EPA/540/ga9/004. 

‘‘ Office of Emergency and Remedial U.S. EPA 1988b. 
Response. 

U.S. EPA. 1988~. Guidance on Remedial Adons for Contaminated Groundwater at SuDerfund Sites. 
Office of Emergency~$rKi~emedial RfsFnse. Washington, D.C. EPA/540/2-88/003. 

U.S. EPA 1988d. TechnqloaiCa~AD$roaches torhe, CleanuD of Radioloaicallv contaminated Suo erfund 
Sites. Office oVkeiearch+and Pyelopmht, Washington, D.C. EPA/540/2-88/002. 
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U.S. EPA. 1989a. ExDosure F a ~ o & ~ % ~ l m o k .  Office of Health and Environmental Assessment. 

U.S. EPA. 1989b. Ebbaical AAkssments of Hazardous Waste Sites: A Field and Laboratory 
Reference Document. OfficQbf Research and Development. EPA/600/3-89/013. 
6 ? 

U.S. EPk 1989c. Risk Assessment Guidance for Suoerfund Volume II Environmental Evaluation 
*.Manual. Interim Fi‘pal! Office of Emergency and Remedial Response. Washington, D.C. 
EPA/5#/! -89/O$bf. ; 

U.S. EPA. 1990. Guidancefor Data Useabilii in Risk Assessment. Office of Emergency and Remedial 
Response. Washington, D.C. EPA/540/G-90/008. 

Washington, D . q  EPA/600/8%9/043. 
*\., 

‘ \  d f 

I , .  

Sheet 1 of 1 



9.3.2 

r- 

w 

r -  

Very little data currently exist on contaminants present in surficial materials in the Woman Creek 
drainage. Groundwater monitoring wells have been installed at several locations within the drainages, 
but all wells are outside OU5 IHSS boundaries. Soil samples from vyQus depths in these wells were 
analyzed. These data have not been validated and there is some unceriainty in the unvalidated data. 

t *' 6 
I i  

The purpose of the Phase I RFI/RI 
the IHSSs and for confirming the presence or absence of 
proposes to cdlect soil samples from each of the 
the surface (< 2 inches deep) in the Ash Pits, the 
Surface soils samples will be analyzed for 
Original Landfill, and additionally for 
collected from IHSS 115, Original 
readings. The list of soil analysis 
program is presented in Table 7-6. The range of s u h n & s  t~ be tested (Hazardous Substance List) 
is also considered sufficient for the eryiron-mepl evaluation.y 8" 

I RFI/RI Work Plan 

\ >  \a 

8 
11% 

I 

Near-surface soil samples (e2 inchee d me importance for determining source I 
contaminants for biota. This uppermost Fay& is a major source of nutrients and Contaminant uptake 
for the vegetation under studxand is also a'ptefftial source of contaminant ingestion to wildlife. Soil 
samples from all depths ajd reted ta surface .a& and groundwater regimes. Fluids moving through 
the soils can act to leach contamikn? sporPthem through available flow paths and deposit them 
in downgradient envF0nFents. ,@nta 6'iP soil and groundwater at a depth of greater than 20 feet 
(maximum depth of bur{owigg anfm nt root penetration) will not 'be considered as affecting 
biota. 

The sampJmg and an&*ssprpgramaunder the Phase I RFI/RI field investigations will be reviewed and 
modifidas necessary to ensure that sampling intervals and methods are appropriate to cdlect surficial 
soil samples in the required Ietions. Data from the Phase 111 Out RFI/RI program and the Phase II 
OU2 RFl/Rl Program willfalsb be evaluated for use in characterizing the nature and areal extent of 
surface soil Contamination in the vicinity of OUS. The information will be used to help identify exposure 
pathways for the environmental assessment. 

/ 

- \  

" - \  

9.3.3 Surface Water 

Surface water and sediment samples are collected on a regular basis as part of ongoing site-wide 
investigations. These investigations will continue. This Phase I RFI/RI Work Plan proposes extensive 
sampling along Woman Creek, the South Interceptor Ditch and in Ponds C-1 and C-2. In addition, 
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samples will be collected upstream of the Rocky Flats Plant to provide background data. Samples will 
be analyzed for metals, radionuclides. inorganics. and organics. 

Surface water sampling and analytical results presented in the Final Phase 111 OU1 RFI/RI Work Plan for 
OU1 and the Draft Final RFI/RI for OU2 will be evaluated with respect to this environmental evaluation 
plan. Sampling locations presented in this work plan were integrated with OU1 and OU2 sampling 
locations. All seeps and springs on the Woman Creek Drainagenwill be sampled as part of these 
programs. Chemical results from the OU1 and OU2 surfaceJsampling locations will be reviewed and 

%% 
% %  incorporated into the OU5 environmental evaluation. ff a 

ir 
%* \*”+? 

*., 
1% > 9.3.4 Groundwater 

Groundwater monitoring wells upgradient and ow gradient of some of the IHSSs provide limited 
information on groundwater conditions in WopmCreek’D~inage. This Phase I RFI/RI proposes to 
install monitoring wells downgradient of the A i l  Ead~ll, Ash Pts and Ponds C-1 and C-2. The 
laboratory analytical results will be used to as>-- ha- presence or absence of groundwater 
contamination and to assess the expop-ure pathway, if pres@ ** 

*** a ” *  

/j/ I 

xh, / 

“g 

* -, 
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Data from the Phase 111 OU1 RFI/RI Pro and the Ph&e I1 OU2 RFI/RI Program will also aid in 
characterizing the nature and areal extent of goun@water~contamination In the vicinity of the site. The 
hydrogeologic information laboratoj analytical results from these planned boring and well 
installation programs will lik be incorporat&,in this environmental evaluation where applicable. 
The information will b n determiidng the nature and extent of contamination in shallow 
groundwater and help * p t W y s  for the environmental assessment. 

-iB 
P - w  
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9.3.5 

Terrestrial a’nd aquatic syciqs in ihe,Rocky Flats Plant area have been described by several researchers 
(Weber et ai., 1974; Clark,J977; Clark et ai., 1980; Quick, 1964; Winsor. 1975; CDOW, 1981; CDOW, 
1982~1,~1982b); most ,of these reports are summarized in the Final EIS (DOE, 1980). In addition, 
terrestrial and aquatic radioecology studies conducted by CSU and DOE (Rockwell International, 1986; 
Paine, 1980; Johnson et al., 1974; Little, 1976; Hiatt, 1977) along with annual monitoring programs at 
Rocky Flats Plant ’have provided information on the plants and animals in the area and their relative 
distribution. 

% 
\ - a  

Limited field surveys will be necessary to characterize current biological site conditions in terms of 
species presence, habaat characteristics and/or community organization. The emphasis will be to 
describe the structure of the biological communities at OU5 in order to identify potential contaminant 
pathways, biotic receptors and key species. 
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9.3.5.1 Vegetation 

.-- . _' 

The objectives of the vegetation sampling program are to provide data for: (1) the descrlption of site 
vegetation characteristics; (2) identification of potential exposure pathways from contaminant releases 
to higher trophic-level receptors; (3) selection of key species for contaminant analysis to determine 
background conditions for the Woman Creek Drainage; and (4) identification of any protected vegetation 
species or habitats. The selection of key species is a subjective decisi'on based on species dominance 
or judged importance in the food chain. Development of s$e-wge qeria for the selection of key 
species will be a coordinated between the Operable Units. s / *  k ,  

% 
8. 

%.# & h ,  
-\ ** > 

9.3.5.1.1 Terrestrial Vegetation %.* 

Approximately seven habitat types are expected p'be found in the Woman Creek Drainage area (Clark 
et al., 1980). Grasses characteristic of the shop grass plains are abundant. Representative species 
include Junegrass (Koeleria cristatd, dropseed" -s SDD.), slender wheatgrass (AaroDvron 
trachvcaulum) and green needlegrass (StiDa viridula), whichhsre tnterspersed with other grasses, shrubs. 
and a variety of annual flowering plants, +Transects will be"qblished at each of the IHSSs, along the 
South Interceptor Ditch, and along W*an Creek Drainage to collect phytosociological data on density, 
cover, frequency and species presence.-& ~ 

9.3.5.1.2 Wetland Vegetation ~ 

Wetlands have been,He-ntified alok Woman Creek (EG&G, 1990). These occur as linear wetlands that 
support hydrophytic vegetation species induding sandbar willow (Salix e x i u ,  american watercress 
(Barbarea grthoceras),,and plains &ottonwd (Po~ulus saraentii). Other species associated with these 
wetlands include broad-leakcattail -ha latifolia), baltic rush (Juncus m), cordgrass (SDartina 

e @& praearacilis) and various bulrushes (Scirous SDD.). Transects will be 
established in wetland vegetation habhts along the South Interceptor Ditch and Woman Creek and 
around Ponds C-1 and C-2"toiollect phytosociological data on density, cover, frequency and species 

/ I  * % 

The periphyton community is a closely-adhering group of organisms that form mat-like communities on 
rocks, other solid objects or the stream bottom. The community is composed of algae, bacteria, fungi, 
detritus and other macroscopic heterotrophic organisms. Because of the large surface-to-volume ratio 
of its constituents, periphyton have been found to be an excellent indicator community for accumulation 

of contaminants. Periphyton samples will be collected at designated locations on the South interceptor 
Ditch, along Woman Creek and at Ponds C-1 and C-2. 
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Periphyton communities provide a sensitive mechanism to detect changes in aquatic environments that 
result from the introduction of contaminants. Taxonomic composition and relative abundance of 
periphyton can be measured on natural substrates as well as standardized artificial substrates. On hard 
artificial substrates, data on algal abundance, biomass and species composition will be obtained by 
removing the substrate and by scraping or brushing the flora from a measured area into a container. 

1 .  
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9.3.5.2 Wildlife 

A field survey.will be conducted to gather data on animal comm at Woman Creek Drainage. The 
objective of the animal life survey is to: (1) describe the existing animal commun*hy at Woman Creek 
Drainage; (2) identify potential contaminant pathways,through trophic levels;. (3) develop food web 
models including contribution from vegetation; (4) identity' key species for potential collection and tissue 
analysis; and (5) identify any protected species. * r' 

9.3.5.2.1 Terrestrial Species 

The field survey will document the presence of terrestrial $peciehand allow for a general description of 
the community. Some species (e.g., Sdpngb2ds; larger mammT&eptiles and raptors) may use the area 

T 

d 

g-- Y Y  

1 %  + 

< ""--, . 
daily, seasonally or sporadically, or whndethrough as @@rants. Survey timing and techniques will 

-i ,* 1 " 8 $--+%,++if, 

consider these uses. 
. 

-l \/+ #f 
I *x 

/,gravelly substrates or as soft bottom communities along 
or Ditch and Ponds C-1 and C-2. The soft-bottom 
abting mud or silt substrates, whereas the immature 

s, and leaves or gravelly substrates. Because these 
good indicators of past and present habitat 

ir feeding methods (filtering microscopic organisms and fine materials, 
and grazing periphyton), suggest that benthic species are ingesting 
ally concentrating contaminants. Designated locations in the South 

Interceptor Ditch, Woman Creek and Ponds C-1 and C-2 will be sampled for benthic organisms. Fish 
species represent herbiiores and carnivores and may demonstrate biomagnification of 
contaminants within reek or pond ecosystem. The aquatic survey will document species present 
and their trophic relationships. 

portions of Woman>Cr 
benthos are those mac 

contamination. Additional 
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9.3.6 Reference Areas 

Reference areas will be identified for terrestrial, wetland and aquatic species to the west or north of RFP 
away from potential effects associated with releases from either RFP or Woman Creek Drainage. To the 
extent practicable, selection and sampling of these areas will be coordinated among related operable 
units. Sampling rationale, methodologies and procedures for both terrestrial and aquatic sampling are 
presented in Subsection 9.8, the Field Sampling Plan. 

Reference areas will be selected when current and historical data are ,not available to assess impacts 
from Woman Creek Drainage contaminants. One or more riference areas wheselected based upon 
their similarity to OU5 and their lack of exposure to contamination from RockyFlats or other sources. 
Data collected at the reference area will be compared where possibleto values reported in the scientific 
literature to demonstrate that the data represent a iormal range of conditions. Methods used to collect 
data at the reference area will be comparable to those us&hat OU5. 

The selection of reference areas will be made to meet Step lDQOs and the selected assessment and 
measurement endpoints. Criteria for the ion of ref*kcebceas will be developed during Stage I 

~ 
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preliminary planning. i* 
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Two basic criteria will be employed in thk selectionand establishment of reference areas: 
> "  

*s>#--"=h 

1. The referexme areas will be sirnib to Woman Creek Drafhage in terms of soil series, 
*@Kit types and plant and animal assemblages. 

0 

2. ubi'g vegetation and wildlife, hate not been impacted by 
releasesffrom Woman Creek Drainage or other RFP Operable Units. 

I> 
\\ *'% 

9.4 CONTAMINATION ASSESSMENT (Staae 111 

The two major objectives of tke contamination assessment are to: 

0 Obtain quantitative information on the types, concentrations, and distribution of 
nants in selected species; and 

0 Evaluate the effects of contamination in the abiotic environment on ecological systems. 

. .. 
Conducting a contamination assessment requiresan evaluation of chemical and radiological exposures 
and the subsequent toxicological effects on key species. Of specific importance in the contamination 
assessment are the identification of exposure points, the measurement of contaminant concentrations 
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at those points and the determination of potential impacts or injury. Impacts may result from movement 
of contaminants through ecological systems or from direct exposure (inhalation, ingestion, or 
deposition). 

The Stage I I  Contamination Assessment for Woman Creek Drainage will be based on existing 
environmental criteria, published toxicological literature and existing, site-specific environmental 
evaluations. The program design will be integrated yith other ongoing RFI/RI studies so that 
concentrations of contaminants in abiotic media can be related tdcontaminant levels and effects in 
biota. 

The contamination assessment process is divided into-the following five tasks: 

e Site characterization, 
0 Contaminant identification, *vZ / 
0 Exposure assessment, 
0 Toxicity assessment, and u 

The objectives and description of wo 

9.4.1 Site Characterization 

Environmental resourcesat chamct$zed based on data iews from existing literature 
and reports, includin$rdults Phas~ "i" RFI/RI investigation, $her Operable Unit RFI/RI 
investigations and the environ iuation field studies. The description of the site will be 
presented in terms of the following distinct resource areas: 

s is described below. 

k ~ a 
'" 1, 

v*-h -_ 

r. 
* '- Terrestrial Ecology, 

Surface and Groundwater Hydrology, 

e Aquatic Ecology, and 
0 Protected/ Important Species and Habitats. 

The purpose of the site characterization is to describe resource conditions as they exist without 
remediation. The narrative with supporting data will include descriptions of each resource, with 
attendant tables and figures, as appropriate, to depict, in a concise and clear fashion, site conditions, 
particularly as they influence contaminant fate and transport. 

.. . . .  
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Included in this task is the development of a community food web model (Reagan and Fordham, 1991) 
to describe the feeding relationships of organisms at Rocky Flats Plant. Food web construction begins 
with gathering information to evaluate the food habits of species or species groups (e.g., grasshoppers) 
found or potentially occurring on site. Standard computer searches will be augmented with searches 
of local university libraries to locate any regionally pertinent studies on food habits. The preliminary list 
of important species, compiled from background information, will be completed based on observations 
of presence and abundance made during the ecological site surveys and on trophic level data obtained 
from the food web model. Based on the model, a hadified list-of species will be made using 
toxicological information (toxicity assessment) to determine which species or species groups might be 
most affected or most sensitive to the chemical(s) of interest, 

9.4.2 Contaminant Identification 

Because there is a variety of individual contapinants associated with Woman Creek Drainage, it is 
critical to narrow the list of chemicals to a manageable number. Chemical and species-specific criteria 
(e.g., likelihood of exposure) will be used for selecting \those contaminants which are of particular 
concern from an ecological perspective at Woman Creekppinage. Although the selection process will 
parallel that for the Human Health Riskis%essme&tte lisk h y h f e r  somewhat based on contaminant 
fate and transport characteristics a&kspiyiesgec&?t hies. Selection of the contaminants of 
concern will be evaluated in accordanc&whyyh gfi~amb (EPA, 1989~). 

9.4.3 ExDosure Assessmew- *'"'*>- 

This task will identQ<vt6e8exposyre or-m hways of the contadnants, taking into account 
environmental fate and tmnspurt @-ough.bath physical and biological means. Each pathway will be 
described in terms of'the. chemical(s) and media involved and the potential ecological receptors. The 

j , "  
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ent process?% include the following four subtasks: 
" % "  L 

1% 9; 
x , 

c 

Determine exposure points and concentrations, and 
Estimate chemical intake for receptors. 

Each of these subtasks is described below. 

i 
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9.4.3.1 Exposure Pathways 
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The purpose of this subtask is to qualitatively identify the actual or potential pathways by which various 
biological receptors at or near Woman Creek Drainage might be exposed to site-related chemicals or 
radionuclides. The exposure pathway analysis will address the following four elements: 

A chemical/ radionuclide source and mychanisrn of release to the environment, 

An environmental transport medium (e.g., soil, wirer, air) for the released chemical/ 
radionuclide, 8 -  1 

A point of potential biological contact' with the contaminated medium, and 

0 

0 

0 A biological uptake mechanis ,at h e  pohof exposure. 

All four elements must be present for an exposure pathwayto be complete and for exposure to occur. 

Exposure pathways will be evaluated *ad\model$d, wheremible, in this Stage II contamination 
assessment. Toxicity tests may eventirallfibeused~~&W~ model results or the need to conduct a 

?%* -+-&"-> 

.. 
4 F""--w< 7 "  

direct effects-related investigation. i., '".; i 33 

/ * /  3 a 3 *\%/ 

-3 

", 

9.4.3.2 Identification of Key.Recep@r Specieis, 

Key receptor species aie,those are or may be sensitive to he particular contaminants 
of concern. Specie$that- need to,- ered in the contamination assessment Include threatened 
and protected species,%.game species and species at higher trophic levels in food webs in which 

"* /f+- <\ b 

contaminants ars expected > to biokwumulate. 
k 

"p., k, f 

Criteria for the selection of 
nd*food web relati 
(see Section 9.4, 

receptor species will be based on a preliminary analysis of exposure 
ips as well as the known toxicological effects of the contaminants of 
his analysis will include an evaluation of the species in relation to 

potential contaminant exppsure through both direct contaminant accumulation from the abiotic 
environment and biwccumulation through the food chain. 

Key receptor species may include game species such as mule deer (Odocoileus hemionus) which is 
mobile and has a large home range; or an organism that is sedentary or has a more restricted 

. movement such as plants; some"invertebrates, and some small vertebrates. For contaminants that 
bioaccumulate, the effects are usually most severe for organisms at the top of the food chain (e.g., top 
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predators). Examination of contaminant effects on'these more mobile species may necessitate the 
integration of data from different OUs. 

9.4.3.3 Determination of Exposure Points and Concentrations 

i "  

r -  

B*; 

i 

i 
. .  

The identified exposure points are those locations where key ecological receptor species may contact 
the contaminants of concern. Determination of exposu\re points entails an analysis of key receptor 
species, locations and food habits in relation to potential Contaminant exposure through both direct 
contaminant accumulation or deposition from the abiotic environment and through indirect 
bioaccumulation. 

A determination of the nature and extent of contaminatio abiotic media (air, soils, surface water 
and groundwater) is presented in this Phase I RFlfhI &ork Plan for Woman Creek Drainage. Phase I 
data, where available, will be summarized dsed pwharacterite source areas and release 
characteristics at the site. The exact exposu ntscan be expected to vary depending on both the 
contaminant and the key receptor species under consveration. 

Concentrations of chemicals that are $zy%Yttave$he great& &pact (based on concentration in the 
environment, toxicity values, and bi&gi@uptalte) determined by environmental fate and 
transport modeling or actual environmenbl mp$d s&pRi&for each exposure point. Fate, transport 
and endpoint contamination levels will be bodeled using environmental multi-media risk assessment 
models. Such models can pGG% me potenh rhximurn concentrations chemicals at the exposure 
points by which to evaluqfe _tn 

9.4.3.4 Estimation of Ch'emicab In Key Receptor Species 

This step includes iin wal&tbn br- receptor species' contaminant uptake by direct routes (i.e., 
inhalation, ingestion;" d e r b l  co and indirect routes (bioconcentration, bioaccumulation, 
biomagnification). The a r k  ical and radiological uptake will be estimated in the Stage II 
contamfnation assessment e conservative assumptions, site-specific analytical data, and 
guidance from EPA's Wil ctors Handbook (to be published in 1991). A pathways 
analysis model (Reagan-and Fordham, 1991; Thomann, 1981) will be used to establish relationships 
between concentrations of a chemical in different media with concentrations known to cause adverse 
effects. 

Direct measurement of contaminant uptake through tissue analyses will be conducted during Stage 111 
of the environmental evaluation. Such site-specific data and field observations will be used to reduce 
uncertainty in the pathways model and strengthen interpretation of the overall study. 
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9.4.4 Toxicitv Assessment 

This assessment will include a summary of the types of adverse effects on biota associated with 
exposure to site-related chemicals, relationships belween magnitude of exposures and adverse effects 
and related uncertainties for contaminant toxicity, particularly with respect to wildlife. Ecological 
receptor health effects will be characterized using EPAderiied criiica! toxicity values when available in 
addition to selected literature pertaining to site- and [eceptor-specific parameters. 

Tissue contaminant analyses will be performed on samples of key species in Stage 111. These 
measurement endpoints will be chosen based on, the icted cbncentrations and the known 
toxicological effects of single contaminants on receptor spe The species;contaminants and tissues 
to be sampled will be evaluated during Stage I preliminary planning. 

Comparison of on-site concentrations to criieriw icity"values may not be sufficient to assess the 
potential impacts of all the contaminants of c OU5. Also, the pathways approach may not 
account for the potential synergistic, antagonistic, or additwe effects of complex mixtures and may not 
adequately reflect the bioavailability of the contaminanw FixJhis reason, an initial toxicity testing 
program limited to aquatic organismsGWte wnd in Stagdl (see Subsections 9.5.2 and 9.8.5). 

*^ 

, "  

' 
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9.4.5 -s a *%\; 

9 
'<+ " 

I mpact evaluation entails wfrrtegration ot3 edposure concentrations and reasonaMe worst-case 
assumptions with the inforfihbp 'developed" dhng the exposure and toxicity assessments to 

"* ; 
characterize the curred& popkti&adve effects to the envirokment posed by Woman Creek 
Drainage. The potential routes (inhalation, ingestion and dermal contact) and 
all media (air, soil, gro e water/ sediment) will be included in the impact evaluation 

9 

Characterization of ecologkak:impacts on receptor species is generally more qualitative in nature than 
characterizing human risks.? This is because the toxicological effects of most chemicals have not been 
well documented for most ecdogical species. Where specific information is available in the published 
literature, a mare Qwantitativeevaluation of effects will be made using the site-specific pathways model. 
This approach i s h  ag ent with EPA guidance (EPA, 1989~). 

9.4.5.1 Ecological Effects Criteria 

Criteria that are usable and applicable for the evaluation of ecological effects are generally limited. EPA 
Ambient Water Quality Criteria (AWQC) and Maximum Allowable Tissue Concentrations (MATC) are the 
most readily available criteria. Criteria found in federal and Colorado state laws and regulations 
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pertaining to the preservation and protection of natural resources can also be used. Criteria may also 
be derived from information developed for use under other environmental statutes, such as the Toxic 
Substances Control Act or the Federal Insecticide, Fungicide and Rodenticide Act. 

General information on the toxicity and environmental behavior of chemical contaminants in relation to 
biological resources will be compiled. The development of ecological effects criteria will be based on 
results of the pathways models as well as available data yhich document potential adverse effects from 
contaminant of concerns on biological resources. Selection of these criteria will be coordinated with 
other OU RFI/RI studies and environmental evaluations. . 

9.4.5.2 Uncertainty Analysis , 

The process of assessing ecological effects is one" oYestimation under conditions of uncertainty. To 
address uncertainties, the environmental evalktidn foryWoman Creek Drainage will present each 
conclusion, along with the issues that support and faiLto support the conclusion, and the uncertainty 
accompanying the conclusion. Factors that limit or preveqdevelopment of definitive conclusions will 
also be discussed. In summarizing llowing sources of uncertainty and 
limitations will be specified: 

0 Variance estimates for 

0 statistics and models, and 

0 rces of potential err0 

Validation and calibratibn,of the fxithways model will also be used where practicable. 

9.5 
, :. 

, ,< . .  

9.5 
, :. 

, ,< . .  
Stage111 wfll include the tissue analysis studies and any additional 
impacts 'from the contaminants of concern on receptor species. 

toxicity studies used to determine 
An initial design for the Stage 111 

program will be comp in Stage I after contaminants of concern and key receptor species have been 
selected. Species to be sampled for tissue analyses will be designated to the extent possible prior to 
implementation of the Stage I field inventory in order to avoid a duplication of sampling effort. 

In order to demonstrate an impact due to contamination, the biological response under consideration 
and the proposed methodology should satisfy program DQOs as well as the following more specific 
criteria: 
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0 The biological response is a welldefined, easily identifiable and a documented 
response to the contaminant; 

0 Exposure to the contaminant is known to cause the biological response in laboratory 
experiments or experiments with free-ranging organisms; 

e The biological response can be measured using a published standardized laboratory 
$ 

or field testing methodology; * 

0 The biological response measurement is practical to perform and, produces scientifically 
*\" '1 valid results; and 

0 The determination of impact will be based on the establishment of a statistically 
significant difference in the biological response between samples from populations in 
the reference areas and in Woman Creek Drainage. 

9.5.1 Tissue Analvsis h * ^  

Tissue analyses will be conducted to measure the tot&xmqntration of specific chemical compounds 
in key receptor species. Because i n d k i d ~ l s ~ ~ s ~ ~ ~ ~ u m u l a t e  contaminants differentially in their 
tissues, environmental concentrations an& g-&ne& uptake rates will not necessarily predict biotic 
concentrations or adverse @&?dbAnalysis of tikue contaminant concentrations will provide data to 
evaluate the predicted rgtiAp6hlp, ih any, betwee$ environmental concentrations and the amount of 

contaminants accumu!aiei$n recpptob ection of the species and specific tissues for analysis 
will be based on a preli pecific food webs, potentiat contaminant transport 
pathways and potentiab ation, bioconcentration and biomagnification. Calibration and 

e conducted during this phase to reduce uncertainty and make 

, I  

'* rr^ 
% 
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i i  
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will be collected simultaneously with environmental media 
samples.' This will allow f& a: determination of site-specific bioconcentration factors (BCFs). These 
BCFs will be incor ad into the final exposure assessment and pathways analysis model. Where 
BCFs cannot be determined, published or predicted BCF values will be used in the pathways model to 
assess potential impacts. 

Prior to conducting the State 111 tissue analysis studies, the field sampling plan.will be refjned and more 
specific DQOs will be formulated. The ield sampling plan will address the following: 
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e The number and types of analyses to be run; 
The species, locations, and tissues to be sampled; 
The number of samples to be taken; 
The detection limits for contaminants; and 
The acceptable margin of error in analyzing results. 

e 

0 

e 

0 

9.5.2 Toxicitv Tests 

Toxicity tests may include either in-situ (in-field) or laboratory toxicity tests. In-situ methods usually 
involve exposing animals in the field to existing aquatic or conditions, Laboratory toxicity tests can 
be used to evaluate the lethal or sublethal effects of c s as they occur i nvironmental media. 
Both approaches can be used to test for toxicity of mixtures as they actually occur in the environment. 
Selection of a particular methodology is generally based on the capability of the method to demonstrate 
a measurable biological response to the selected contaWnt(s) of concern. 

Acute and chronic aquatic toxicity tests using fath'ead minnows and Ceriodaphnia are proposed for 
Stage I of this evaluation. These si creening t&t@ wbprovide an initial determination of the 
toxicity of potentially complex che es in W o m h d e k ,  the South Interceptor Ditch and 
Ponds C-1 and C-2. If toxicity is o chronic tests at any one station, then 
a supplemental toxicity testing pro ical and chemical analyses of the water 
and sediment may be designed 

t 

x 

i 

-' 
determine the potential extent of the toxicant(s). 

bes, earthworms, crickets, 
such tests will be evaluated as part of the Stage II 

contamination asse$metlt. ,- 

\ ' . . "  
-6 

ria protet;tiVe of si&specific plants and animals for the contaminants of concern can 
be developed based on ed food-web analyses using the pathways model calibrated and validated 
in Stage 111. These e I effects criteria are determined by tracing the biomagnification of 
contaminant residues from organisms at the top of the food web back through intermediate trophic 
levels to the abiotic environment. The "no effects" criteria levds for abiotic media are then derived from 
contaminant concentrations known to produce sublethal effects in the most sensitive (usually highest 
trophic level) organisms. The process for establishing ecological criteria is shown in Figure 9-2. 

The acceptable (no-effects) c?ieria levels will be used in conjunction with ARARs to evaluate potential 
adverse effects on biota as appropriate for the environmental evaluation portion of the Phase 1 RFI/RI. 
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This approach will be integrated with the Human Health Risk Assessment process and will assist in the 
development of potential remediation criteria. 

9.7 ENVIRONMENTAL EVALUATION REPORT 

An Environmental Evaluation Report will be prepared in a clear and concise manner to present study 
resuits and interpretation. All relevant data from the environmental evaluation in addition to relevant 
Phase I RFI/RI data will be integrated and evaluated in the characterization of potential environmental 
impacts. The following topics will be covered in the report: 

t 

0 Objectives, 
0 Scope of Investigation, 
0 Site Description, 

0 Contaminant Sources and Releases, 
0 Exposure Characterization, 
0 Impact Characterization, 
0 Remediation Criteria, and' 
0 Conclusions and Limitations.-- 

0 Contaminants of Concern and Kby-Receptor, Species, 
~" 

' \ -  

A proposed, detailed outline of the report is s$owd" in following Table 9-2. 

9.8 FIELD SAMPLING P 

The environmental Gabation of Woman 
Subsection 9.1.5. held & 

< 
, b  

Drainage is planned in three stages as described in 

g activities will be conducted in Stage I and Stage 111 of the 
I will include brief field surveys, an ecological inventory of biota 

aquatic toxicity testing. The field surveys will be conducted to obtain 
information on the occurrence, distribution and general abundance of biota in Woman Creek Drainage. 
Data obtained in the field i ntory will be used to identiry sensitive species and develop a detailed food 
web model of OU5 and t ide input to the Stage II pathways analysis. Planning for the Stage 111 
tissue analysis progra n in Stage I so that samples cdlected in the Stage I field inventory may 
be used for Stage 111 ysis wherever possible (i.e., where the contaminants of concern have 
been defined and the field sampling protocol have been developed. The need for further contaminant 
studies (e.g.. reproductive success or enzyme analyses) in Stage 111, in addition to the tissue analyses, 
will be determined based on Stage I and Stage II findings. 

The following field sampling plan is provisional and will be periodically revised as appropriate. The 
Stage I sampling plan is largely complete but may be altered in order to better coordinate with the 
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DRAFT ENVIRONMENTAL EVALUATION REPORT OUTLINE 
WOMAN CREEK DRAINAGE 

~ 

EXECUTIVE SUMMARY 
\ 

1.0 INTRODUCTION 

1.1 OBJECTIVES 
1.2 SITE HISTORY 
1.3 SCOPE OF EVALUATION 

2.0 SITE DESCRIPTION 

2.1 PHYSICAL ENVIRONMENT 

2.1 -1 Air Quality/Meteorology 
2.1.2 Soils 
2.1.3 Surface Water 

1 
f ?  

-* + -\ 

"x 2.1.4 GroundwaterP %- ~ 

2.2 BIOTIC COMMUNITY 

2.2.1 Freshwater CommhnG 
2.2.2 Terrestriar Communfty 
2.2.3 Pmte portant Spec@ and Habitats 

\?"*& 

3.0 CONTAMINANT SOURCES AND RELEASES 

3.1 SOURCES 
3.2 RELEASES 

4.1 CRITERIA DEVELOPMENT FOR SELECTION OF CONTAMINANTS OF CONCERN 

5.1 
5.2 CONTAMINANT EFFECTS 

TOXICITY ASSESSMENTS OF CONTAMINANTS OF CONCERN 

5.2.1 Terrestrial Ecosystems 
5.2.2 Aquatic Ecosystems 

d 

e 

6.0 EXPOSURE ASSESSMENT 
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6.1 CONTAMINANT PATHWAYS AND ACCEPTABLE CRITERIA DEVELOPMENT 

6.1.1 
6.1.2 

General Methodology for Pathway Analysis 
Selection of Key Receptor Species 

6.2 EXPOSURE POINT IDENTIFICATION 

6.2.1 Soil 
6.2.2 Water 
6.2.3 Vegetation 

6.3 CHEMICAL FATE AND TRANSPORT 
6.4 EXPOSURE POINT CONCENTRATIONS 

6.4.1 Soil and Sediment Condentrations 
6.4.2 Surface Water Concentrations 
6.4.3 Groundwater Concentrations ~ 

6.4.4 Vegetation Concentrations ~ 

t >  

6.5 . EXPOSURE PATH WAYS"*^-,-^ 

6.5.1 Terrestrial Pat 
6.5.2 Freshwater Pa 

e> 3 

7.0 IMPACT CHARACTERtZKT!ON ~ a 

8 

FFECTS CRITERIA 

& "  

7.2 EF 

7.2.1 Terrestrial Pathway 

7.2. t Air 
7.2.1.2 Soil 
1.2.1 -3 Vegetation 

7.2.2 Freshwater Pathway 

7.2.2.1 Air 
7.2.2.2 Surface Runoff 
7.2.2.3 Seeps and Springs 

8.0 ASSUMPTIONS AND UNCERTAINTIES 
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9.0 RECOMMENDATIONS AND CONCLUSIONS 

10.0 
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surface water and soil sampling programs for OU5 or other Operable Units. The Stage 111 field sampling 
plan will be designed in greater detail after contaminants of concern and key receptor species have 
been identified and a preliminary determination of food webs and contaminant source-receptor 
pathwayshas been developed. This information will allow determination as to which contaminants of 
concern are likely to be present in sufficient concentrations to be detected in biota and which biota are 
most practical and suitable for sampling. 

9.8.1 Samdina Obiectives 

The Stage I sampling program for OU5 has four broad objectives: 

1. Conduct brief field surveys and an ecological inventory to describe the existing 
ecological setting in terms of habitats, vegetation, wildlife and aquatic species. 
Observations for obvious signs or zones of contamination or injury to biota and their 
habitats will be made. The inventalj will be accomplished through the use of 
established ecological field methoddagies (e.g., Mueller-Dombois and Ellenberg, 1974; 
Southwood, 1978; Krebs, 1989). k 

rx 

2. From the above data, y e @ y  key,fo& cies which represent the major flow of , 

energy and nutrients aM ‘ihus.th 
physical environmental mkia io Ggher trophic-level ecological receptors. 

ways for contaminant transfer from 

3. protected or other important species and habits. 

4. Provide site-speciic tnfomtion for determining objectives, measurement endpoints and 
s for Stage 111 field/ laboratory contamination studies. Conduct initial 

aquatic; tokcity testing using Ceriodaphnia and fathead minnows. 
3 

Data from the Stage I field 
accompanied with a narrat 

entory and toxicity tests will be summaiued, tabulated and 
iption of the following data types: 

0 Species Present (Diversity), 

0 Critical/ Protected Habits, 
0 Protected Species, 

0 Potential Exposure Pathways, 
0 Abundance of Key Species, 
0 Vegetation Cover, 

0 Habaat Descriptions/ Mapping Units (Clark et al., 1980). 

0 Terrestrial and Aquatic Food Webs, 
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0 Vegetation Frequency and Density (shrubs/trees), 
Vegetation Importance (community dominance) Values, and 0 

0 Toxicity Test Results. 

Appropriate statistical tests will be used to analyze the data so that precision and accuracy of the results 
can be presented at a stated level of confidence. Depending on the data types being analyzed, within- 
and-between station differences, within-and-between seaqn differences, and within-and-between species 
differences will be presented. Means, variances, standard errors, analyses of variance, regression and 
correlation coefficients will be computed as appropriate: Non-parametric methods will be employed 
where variances are heteroscedastic and population distribution is non-normal.' re sample sizes are 
insufficient to detect differences, only descriptive statistics will be prepared. 'a ~ 

9.8.2 Samde Location and Freauency 

Both Stage I and Stage 111 field sampling act ities for OU5 will be located and timed to the extent 
possible to coincide with collection of other media Smplee (soils, surface water and groundwater) as 
well as sampling activiiies at other operable units. This in&grat&ysampling approach is consistent with 

,p%- \* EPA guidance and will provide a syn6pticdewoLpotential confaminants in all relevant media at one 
time. 

The field sampling plan for Stage I is 
in the spring, summ 
tests will take place 
and initial field invent 
inventory. 

* -  J 9 7 

on that brief field surveys will be conducted 
nhhat the ecological fielc) inventory and initial toxicity 

lyJi$&ust 1991 timeframes. ipormation from the surveys 
a m i n e  sampling parameters for the mid- to late-summer 

c 

Stage I vbgetation inventoiy sampling for phytosocidogical data will be performed at OU5 IHSSs, 
at the Surface Disturbance s of the Ash Pits, along the South Interceptor Ditch and along Woman 
Creek. A systemtic walk-through of these areas will be conducted during the field surveys and spring 
field inventory. -, * J  

A stratified randomization procedure will be utilized to identify sampling locations for the quantitative 
vegetative description portion of the field inventory. The basis for selecting a random procedure of 
vegetation transect/plot location is to obtain as unbiased an estifnator as possible of.true population 
parameters for herbaceous cover and shrub/tree density and frequency. Stratification is' required 
because several distinct vegetation types appear to be present in the study area, including prairie 
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grassland, marsh, streambank vegetation, well-vegetated disturbed areas and sparsely vegetated 
disturbed areas. 

The basis for stratification will be a vegetation type map, to be prepared based on the 1975 University 
of Colorado vegetation map of Rocky Flats and the Clark et al. (1980) report, updated by visual 
observations during the field surveys. This map will cover Woman Creek Drainage and the nearby areas 
along Woman Creek and the South Interceptor Ditch. 

Sample plots will be located near soil sampling sites (see Su"bsectbn 7.2) wherever possible. From 
each soil sampling point, the centerpoint of a vegetation pldtwill then be selected based on a random 
distance (to 10 m) and random direction, using random numbers tables. PI& l o d o n s  will be selected 
until an adequate number has been selected for eaclr"mjor vegetation type at each IHSS. Locations 
will be discarded under several conditions: where the selected location is in a vegetation type for which 
an adequate number of plots has already been-Seldcted (f%each IHSS); where the vegetation of the 
plot is not homogeneous (Le., located in more than onetype or across an ecotone); and where the plot 
would be located in buildings or paved areas. A simifarprocqss will be used for transects along Woman 
Creek and the South Interceptor Ditch,_where the sampi%rJc@hs will be located in the general area 
of the surface-water/ sediment sampling points4ince vegeta"tr0n types associated with these features 
tend to be linear, the randomization proce&nayxequi%'lirn oh direction. In addition, multiple plots 
will be located near (within 50 meters or)&% su$ce d r /  sediment sampling point to provide an 

~ 

h., 

,4* 

""% 

_. 
* -  ,J" p-%>,. . Y 

adequate sample size. -> ' 8  9 

T r 
. &  

I 

d 
9.8.2.2 Locations for Perip 

Periphyton, macrobenthos and fi will be collected at the fdlowihg surface water sampling 
locations: SW-26, SW-32, SW36, SW-39, SW-46, SW-70, SW-126, Pond C-1 and Pond C-2 (Figure 9-1). 

Should the orqanisms-ar, proper'h'ttbiat be absent at a particular location, then the nearest location 
downstream $iesuifaaWe tbbita~wiil& sampled and located on a map. Sampling at the OU5 sites will 
be coordinatedl with OU5 suiace water and sediment sampling activities as well as the OU1 and OU2 
sampling programs. Both rface water and sediment data will be cdlected at the same locations as 
the aquatic biota samplin cations. Sampling locations may be altered to assure these efforts are 
coordinated. 'Sampling locations for aquatic biota may also be altered depending on DQOs or required 
sample size. 

enthocbtxi Fish Sampling *** + a  
p I 

9.8.2.3 Locations for Wildlife Sampling 

A terrestrial wildlife inventory will be conducted within the Woman Creek Drainage and along the South 
Interceptor Ditch. Small mammal sampling will be conducted, to the extent possible, at the vegetative 

Phase I RFI/RI Work Plan - Woman Creek Drainage 
Rochy Flats Plant, Golden, Colorado 
22506D/R5.9 02-19-91/Rpr/3 

Draft 
February 19,1991 

Page 9-38 



. .  

II; 
n w 

c 
.3 

F” 
I 

Ga 

sampling locations. Searches for reptiles will be conducted in the appropriate habtats within the 
Woman Creek Drainage and along the South Interceptor Ditch. 

9.8.2.4 Locations for Initial Toxicity Testing 

Locations for initial aquatic toxicity testing will be mostly the same as those for periphyton, 
macrobenthos and fish sampling: SW-26, SW-32, SW-36, SW-39, SW-126, Pond C-1 and Pond C-2 

(Figure 9-1). Toxicity testing activities for OU5 will be coordinated with toxicity testing activities 
proposed for OU2. 

9.8.2.5 Stage 111 Tissue Sampling Locations 

Locations for the collection of Stage Ill tissue sampfes (terrestrial vegetation, periphyton, benthos, 
macrobenthos, fish) will be based on results of the Sage ILcmtamination assessment and contaminant 
data from surface water, soil and sediment sampling. The intent is to collect tissue samples where 
existing abiotic media sampling has indicated significant contamination to occur. Development of the 
OU5 Stage 111 tissue sampling progra 

9.8.2.6 Sample Frequency 

U1 and OU2 programs. OU5 Stage 111 tissue sampling program will be coordinat?&w6h>gUl and OU2 programs. 

9.8.2.6 Sample Frequency 

\%* i 2  
h*“ 

<-- 

Stage I field surveys will be conducted during 1-w6ek periods in the spring, summer, fall and winter of 
1991. Special note of transitc$ s, migr&o&-species, and seasonal breeding habits will be made 

i during these multi-seas$ *“ s~,&& .B z 
P c 

Stage I field inventory sampling 
Samples collected durin 
where sampling an& a 

Initial toxicitytests will also be conducted during MayJune (high flow) and July-August (low flow). Two 
acute and W o  chronic tests will be conducted within 1 to 2 weeks of each other during each season. 
If toxicity is observed in either acute or chronic tests at any one station, then a supplemental program 
will be designed for that location to determine if the toxicity is consistent and to determine the potential 
extent of the toxicant. 

he MayJune and July-August 1991 timeframes. 
e in\ientory a will be saved and used in the Stage 111 tissue analysis studies 

protocd have been established. 
% 

’% > 
% < . \ ”  

B 

9.8.3 Reference Areas 
. .  

Stage Ill tissue analysis studies will require the sampling of contaminated and control areas in order to 
establish a relationship between contaminated conditions and background conditions in areas not 
exposed to RFP contamination. Selection of reference areas will be based on criteria developed in the 
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Stage I preliminary planning process. Potential selection criteria include species to be sampled or 
similarity to Woman Creek Drainage in terms of topography, aspect, soils, vegetation, range type and 
land use history. Reference areas will be upwind from prevailing air flow patterns through RFP and 
upstream from drainage off RFP. 

The aquatic species reference areas ideally should be located in Rock Creek. A site visit will be made 
of the proposed aquatic sampling locations for OU5, QUI and OU2. Habitat characteristics will be 
noted 8 not previously recorded in ongoing RFP studies (depth, b, substrate type, pod/riffle, aquatic/ 
streamside vegetation, etc.). This process will be repeated at potenthl reference sites. The reference 
site locations will be based on DQOs and the measurement endpoints. selected in the Stage I and 
Stage 111 sampling plans. 

9.8.4 Staae I - Field Survev and lnventorv SamDlifia,Methods 

9.8.4.1 Vegetation 

* 

Both qualitative and quantitative m 
vegetation at OU5. The following 

ill be used ?htc$%pcterlze the terrestrial and wetland 
prmqiure will tbdsed in the Stage I field surveys: 

-1 \> 
* 

1. Systematically wa Sdt&%Wth Interceptor Ditch and Woman Creek 
+ Drainage. % I  

rdtid inct&ei~~------ ->, 

,"<e PI-%\ 1 "* /-+ p--% ~ 3 

2. Recordyn Yveghtion data sheet all vegetation species encountered. k' Information to 

% >  

0 Scientific name, 

c common name, 
\ 

3" - . .  &efor+ 
0 Vegetative stage at the time, 
0 Qualitative statement on condition, and 

Qualitative statement on abundance (many, few, solitary). 0 

The following quantitative procedures will be used in the Stage I field inventory to collect structural and 
compositional data: 

0 At each plot selected by the process described in Subsection 9.8.2.1, a 10 m- long 
transect will be laid out in the randomly-selected direction. 
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0 All shrubs which are rooted within 1 m on either side of the transect centerline will be 
enumerated. Shrubs are defined as woody vegetation over 0.5 m in height and with 
a stem diameter of less than 2.5 cm at 1.4 m aboveground; smaller woody plants will 
be counted within the herbaceous stratum and larger ones as trees. For each shrub 
rooted within the belt transect, the following data will be recorded: species, height, and 
two cover diameters at right angles (to calculate areal average). 

1 

0 Herbaceous cover will be visually estimated by species to the nearest percent within 
a 1 mz plot using the Daubenmire cover scale (Muelkr-Dumbois and Ellenberg, 1974). 

0 Trunk diameter, height, canopy diamet species of each tree within 5 m on either 
side of the transect centerline will be' 

0 Field data will be processed to.y;e@ meqlbver,  density (shrubs and trees), diameter 
(trees), biomass and frequency bw, sp 
considered as an observation in calc 

nd/or life form. Each plot/transect will be 
he mean and variance. Sample adequacy 

will be determined for total herbaceous bover"u4ng Cochran's formula (1 977): * <\* 

\ ,?* 

N =  

level oi confidence 
< 

g on the vegetation type (e.g., a l/4-m2 quadrat may be 
ddition, sample sizes may differ among vegetation types. 

The Stage I survey is planned to note the presence or absence of terrestrial/ wetland species and to 
make note of their food habits. The survey procedure will include a systematic walk-through of the 
Woman Creek Drainage area, South Interceptor Ditch and Woman Creek Drainage to record ecological 
features. These will be recorded on a field data sheet and include: 

0 Species encountered/ observed 
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e Scientific name 

Common name 

t-J L i 

f' 
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r 
it 
il 

e Qualitative statement on: 

Condition 1 

Habitat requirements 
Predator/prey species/food habits 
Regulatory status (to be determin 

, "  - Abundance 

e Species presence will be determined by: 
#* d 

Visual observation 
Vocalization 

e - -  ~ 

Quantitative information on wildlife populatians wilf be obtained in the Stage I field iriventory. Inventory 
sampling will in 

I take place both on th 
markCreek Drainage. Trap lines wih consist of 25 stations with 

o to a station and baited with rolled oats or barley. 
hts and animals caught will be released alive after 

7 reC6rdii the folbwir$: 
3% 2 

- ntific name/common name 

- A  Reproductive condition 
- Weight 

Life history stage 

e Reptile occurrence will be recorded along the Same transects used for small mammal 
trapping in addition to habitat searches. The observer will walk the line of the transect 
and search the ground for reptiles within three to five meters either side of the transect 
center line. Data to be recorded include: 
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- Species encountered 
- Activiiy 

Habitat 
- Qualitative statement on abundance 

0 Medium- and larger-sized mammals will be counted recording all species along a 
systematic walk-through of OU5 includipg the South Interceptor Ditch and Woman 
Creek Drainage. The counting will occur during the small mammal transect trapping. 
Species encountered and activity will be recorded. ~ 

0 Foliage invertebrates will be collected by sweep net and beating. Sweep netting 
involves 10 - 20 strokes through the ent6 plant taking care not to destroy or injure the 
shrub, grass or forb being sampled. Beating involves a shallow net placed under the 
parts of a shrub or tree sampled Three tdfive hard hits on the shrubltree with a stick 
knocks the invertebrates to the net below, 

* -, 

0 Invertebrates will be placed in a killing jarMchtumed to the laboratory for processing 

laboratory, processed a% R&. 

p' "*\ 

s 
and identification to Order. @rouxl~arthrop&dncountered will be identified to Order 
in the field, if possiMy i$&e ptaced in killing jars, returned to the . 

/ "., "SF 

@" >* n* 

Data to beScord6d will inclhde:'.. 

9.8.4.3 Periph % 

", 
The folloiwing method wil 
Interceptor,Ditch and Pon 

<" 

mployed at the selected locations along Woman Creek, the 
and C-2 in order to characterize the periphyton communities: 

South 

0 Surface-floating samplers constructed of Styrofoam and a submerged rack containing 
six plexigfass slides will be used to collect periphyton. The upper end of the vertically- 
suspended slides will be placed about 30 cm below the surface of the water or as deep 
as possible if the water column is shallower. During low-flow periods, the samplers will 
be suspended at 4 5 O  instead of vertically. To anchor the sampler in place, sufficient 
weight will be attached at the end of a cord from the bottom of the sampler (cord 
length varied depending upon the depth at the sampling site). The exposure period in 

..- 
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the field will be 28 f 1 days. If surface-floating samplers cannot be placed, periphyton 
will be scraped from substrate (natural). 

e The algal growth will be scraped from both sides of the slide and rinsed with 
distilled water. A portion of the growth from the slides will be used to obtain 
direct cell counts. The remainder of the sample wilt be divided into two 
subsamples: one for analysis of chemi,cal contaminants and the other for 
determination of radionuclide concentrations. Specific sample preparation 
requirements will be made by the analytical laboratory and will be added to the 
procedures once they have been establishbd, i 

The sample for cell counts will be diluted (as necessary) and a 
preservative added. A subsample will be taken and allowed to settle 
for approximately 12 hours in a sedimentation cylinder. The dilution 
volume (usually 200 ml to 100 ml) and the volume of the subsample \ 

(1 ml to 5 ml) are dependent upon thepmwnt of growth on the slide. 
Organisms will be id enus and$umerated < ,, with an inverted 

*% , microscope at about "-9" 

--,,y. , 

9 
For direct cell counts (identification a &ea@al growth will be scraped from both sides 
of the slide and rinsed with distilled water. 'After the sample is diluted (as necessary) and preservative 
added, a subsample osettle for approximately q2 hours in a sedimentation 
cylinder. The dilution v 00 ml tq 1W ml) and the vdume of the subsample (1 ml to 
5 ml) are dependent u on the slide. Organisms dI be identified to genus and 
enumerated with a rnicro'scxopeat '9% 

< "  

'k 
\ *  

e BiomassvdderminatiDns will be made by scraping the growth from both sides of the 
, sikie-intQ~a pre-weiQhd crucible. The residue is to be dried at 105OC for 12 hours (or 
until a constant weight is obtained), weighed, and then ashed in a muffle furnace at 

r and weighed again. The difference between the two weights is the 
ht or organic weight of the sample. 

I /  

e mine the concentrations of chlorophyll-a and phaeophytin-a, both sides of the 
I be scraped and rinsed with a 90 percent acetone solution, resulting in extract 

volumes of 20 to 50 ml. After the extract is homegenized and steeped for a minimum 
of 12 hours, it will be clarified by centrifuge tube. The absorbance (optical density) of 
the extract is to be read at 750 and 630 m in a spectrophotometer. If dilution is 
necessary, 2 ml of the extract will be added to 10 ml of 90 percent acetone solution. 

Phase I RFI/RI Work Plan - Woman Creek Drainage 
Rochy Flats Plant, Golden, Colorado 
22506D/R5.9 0 2 - 1 9 - 9 1 / ~ / 3  

Draft 
February 19,1991 

Page 9-44 



&b 

.' 1 

i. 

I '  

i 

X ?  

! '  
; ', 
i. 

, .... 

The amount of phaeophytin-a, a natural degradation product of chlorophyll-a, will be 
determined by examining the optical density at 633 nm before and after acidification. 

0 All analyses will be completed within five days of the collection of the siides from the 
field (EPA, 1987). 

9.8.4.4 Macrobenthos t 

Benthic invertebrates are the most common fauna used in ecological assessments of contaminant 
releases and are defined as the invertebrates retained by screens of mesh size greater than 0.2 mm. 
Two types of sample collectors will be used to obtain macrobenthos samples: a Surber sampler with 
a mesh net and a Ekman grab sampler. 

At those stations where shallow riffle habitats dominate the creek, a Surber sampler (0.09 mz or 1 

square-foot) with a 352-um mesh net will be used. Triplicate samples are to be taken on a transect 
upstream and within 10 m of the designated sampling location. Samples will be placed in small plastic 
jars and reference specimens preserved percent'bpropand - i  solution. Supplemental data on 
the time the samples are collected, itions watehdmperature, depth and general nature 
of the substrate for each sample, a 

At creek locations where the water may be'sha 
and at Ponds C-1 and C-2.a pde-mounted 
be used with a remotemedenger 
contents will be placed'in a'large pla 
be sieved through a N0.'35 

separated from the debris w 

e transect will also be recorded. 
> -  

and the bottom is soft mud or silt with little current 
grab sampler will be used. The Ekman may also 
mpler. Once the sample is obtained, the entire 
ned to the field laboratory where the contents will 

sieve and placed in a large whke tray. Organisms will be 
s under a table-mounted magnifier. Specimens will be preserved 

ion, Identification and enumerations, generally to genus, will be made 

*-rP a- 

W"" 

Y 4  

9.8.4.5 Fish 

Fish will be collected in IO to 25 meter-long collection areas. The section will be fished using a Smith- 
Root backpack shocker. The anode on the shocker is fmed with a nonconducting collection net, and 
the operator will be assisted by one person equipped with fine-mesh long-handled dip net for fish 
capture. A standard effort of approximately 900 shocking-seconds will be used to collect the fish. An 
alternative method consists of seining the blocked-off creek sections, one person on each side of the 
seine. The seine is moved along one end to the other with poles on the bottom. At the end of a given 
length of collection area, the seine is lifted from the creek and fish are collected. Block nets will be set 
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across the creek at the upstream and downstream end of the section prior to sampling, and one or two 
electroshocking or seine passes will be made through the area. 

In Ponds C-1 and C-2, fish will be sampled from a flat-bottom boat using an electroshocker. 

Captured fish will be held in a floating pen or containment area until processed. Fish will be identified 
to species, counted, and measured for length (mm). Spies will be collected to obtain data on age 
classes versus size, population structure and survivorship. Weights will be determined by water 
displacement or by spring balance. Data will be recorded on standardbed field sheets. Samples will 
be taken for laboratory identification/ confirmation. 

Analyses will consist of compiling and summarizing the wmber, size and weight of each species of fish 
captured at each sampling site. Graphical presentations may include fish length-frequency histograms 
and plots of catch per effort for each sampling area". 2, 

9.8.5 Initial Toxicitv Tests 

The initial toxicity testing program will b -to atpatic or&Mms and will include standardized EPA 
acute and chronic tests with fathead minnows and Ce&?&t%gii. Water samples will be cooled to 4OC 
and shipped to the laboratory conductingSh w&t$wlthin 12 to 24 hours. The toxicity tests will 
be initiated within 36 hours of the field collection time. The duration of the static renewal acute tests 
will be 48 hours for CeripdapfiGa%nd 96 hours for fathead minnows. The test water will be renewed 
daily using dilution water<&orn thkwrbpling station, The static renewal chronic tests will last for 7 days 
for fathead minnows and ,&til 60 percent &the Ceriodaphnia in the control vessels have three broods. 
Quality control procedures will- m to the EPA requirements for NPDES toxicity testing currently 
being used at Rocky Flats. 

:\ "-., 

P 

h' 

swill depend on the contaminants of concern and 
or species. Contaminants of concern and key 

receptor species will be determined as eady as possible in the Stage I planning process. It is 
anticipated that some biota samples collected in the Stage I inventory can be saved and used in the 
Stage 111 tissue analysis study. Standardized site protocol for preserving samples for tissue analyses 
will be followed in those instances where it is anticipated that tissue analyses will be conducted. 

Analyses for metals and radionuclides in biota may call for a greater biomass of tissue than is available 
through standard collection methods. At least 80 grams of material (wet weight) is needed per sample 
for metals analysis, and 100 grams of material is needed for radionuclides. Obtaining this amount of 

t. 
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sample may be impractical for some species of vegetation, periphyton, benthos and macrobenthos. 
It is also not the intent of the sampling program to cause unnecessary disturbance or damage to the 
biota communities in order to collect sufficient samples. Any decrease in sample size, however, would 
result in a decrease in detection limits. Sampling design should be adequate to ensure statistically valid 
results. DQOs for the tissue sampling program will be evaluated with respect to this determination prior 
to the Stage I field inventory and during design of the Stage 111 field sampling plan. 

It is anticipated that tissue samples collected for contaminant analysis will be sent to a laboratory for 
the following metals and radionuclide analyses: 

t 

0 Metals determined by ICP: (Ba, Cr+6, Cu and Fe) 
Metals determined by GFAA: (As, Cd, Li, Pb, Se, Sr, Zn) 0 

0 Mercury 
0 Uranium-233, -234, -235, -238 
0 Americium-241 
0 Plutonium-239/240 

*, , -  
Holding times, preservation methods, e-containers and hWand  laboratory quality control sample 
numbers are contained in the Quality ~ u m m  Project Pl'in,(QAPjP) and shown in Table 9-3. Tissue 
sampling protocol for biota are not nkessarily ardffed and may vary depending upon the 
laboratory conducting the analyses. Specific sample preparation requirements will be determined at the 
time of laboratory selectionvvand~"W be added to the QAPjP. 

9.8.7 
" 

The following equipment have been r use in the Stage I field surveys and inventory. The 
following list is partk& and does not include the specialized laboratory equipment necessary for 
toxicological analyses.. 

Vegetation Sampling 

0 30 m and 100 m flexible tape 
0 Brunton compass 
0 1 m rule 
0 1 m2 quadrat frames 
0 1/4 m2 quadrat frames 

0 Small sledge hammer 
0 Survey stakes or rebar for transect locations 

Site-wide standardized field forms and recording methods; clipboards 0 
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0 Plant press 
0 Triple beam balance 
0 Dissecting scope .. Paper collection bags 
e Drying oven 

Terrestrial Wildlife Sampling t 

i 
0 Binoculars 
0 Smith live traps 
0 Sweep nets 
0 Killing jar 
0 Absorbent material 
0 Field forms and clipboard > >  *- 

0 Pill boxes 
'\ 

'p xb+ ->k.* Aquatic Sampling % i l  

0 Surber sampler 
i i  

e Ekman grab sampler %& ',x, s # A  

0 Artificial substrate rack witti-glass&lides 
Styrofoam fimfs"-% 

% 

, 1  

The following equipment will be used for collection and preservation of vegetation samples for Stage Il l  
tissue analysis: 

0 1 m2 quadrat frames 
0 Shears for tissue clipping 
e Small spade for root collection . 

0 Knife 
e One gallon plastic zip-loc bags 
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0 Large paper sacks 
0 Permanent markers 
0 Dry ice 
0 Coolers 
0 Freezer 

9.9 SCHEDULE 

The following Table 9-4 presents a proposed schedule for implementation of the OU5 environmental 
evaluation. The schedule follows the three-stage approach presented x in this environmental evaluation. 
While many of the tasks are sequential, the three stages ill overlap in time. The months indicated in 
the table reflect the timeframe in which the activity will ur and not necessarily the amount of time 
necessary to complete the task. 

The schedule is provisional and likely to change depending the Phase I OU5 RFI/RI activity schedule 
as well as schedules from other operable units. A flow chart diagramming the environmental evaluation 
process will accompany this table. It is currently und ion to be submitted as a separate 
deliverable. 

~ i 

r‘ 
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1 TABLE 9-4 

ENVIRONMENTAL EVALUATION ACTIVITY SCHEDULE 

L _. 

f '; 
i 
i' 

7 ,  i: 
F' - 

Project Start: 03/01 /1991 
Project Finish: 12/1992 

Staae I 

TASK 100 - PRELIMINARY PLANNING 

110 
120 
130 
131 
132 
133 
140 
150 

Determine scope 3 91 
ldentiry Data Quality Objectives 3 91 

- contaminants of concern 3-4 91 

Coordinate with human health risk assessment>"effphs 3-4 91 
Coordinate with other OU environmental "evaluatips 3-4 91 

Develop and reach consensus on site-wide 

- key receptor species 
- reference areas 

3-4 91 
e, 3-4 91 I 2 'ir- 

i 

TASK 200 - DATA COLLECTION AND --* E V A L U A T I O ~ ~ *  
'- -, ~ 

210 Conduct literature search o n  
220 Collect information from other 
230 Review and integrate existing 
240 Analyze information on conta 
250 
260 Identify prelimina+@ qmam* 
270 Identify prelimif$vfarge?-s 
280 Identify potent6al$eferen$e 

TASK 300 - 

Identit), RI and bacfl$ymmd informathn data gaps 

P 
I -  < 

ECOLQGlCd ASSESSMENT/FIELD INVESTIGATION 

310 
320 
321 
322 
323 
324 
330 
340 
350 
360 

- summer 

- winter 2 
Conduct Initial aquatic toxicity tests 
Collect food habits data 
Develop food web model 
Identify key receptor species 

3-5 
3-5 
3-5 
3-6 
3-6 
3-6 
3-6 
3-6 

91 
91 -: 
91 
91 
91 
91 
91 
91 

5-6 91 

5-6 91 
7-8 91 
11 91 
92 
6-8 91 
3-12, 1-6 W 
3-9 91 
3-9 91 
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TABLE 9-4 
(Continued) 

L 

L 
r : 
i v 

I 

Month 

Staae II 

TASK 400 - TOXICITY ASSESSMENT 
\ 

410 Select major and minor contaminants of concern 6-9 
420 Compile toxicity literature I 3-9 
430 Assess toxicity of Contaminants of concern 

on key receptor species \+ 5-12 - 
TASK 500 - EXPOSURE ASSESSMENT 

51 0 Develop source-receptor pathways model 7-1 2 
520 Estimate exposure concentrations for path%ays 1-6 
530 Estimate contaminant intakes for pathways 1-6 
540 Identify potential adverse effects 1-6 

TASK 600 - CONTAMINATION C CTERIZATIO*-, -" 'k 

x -  
"I *h 

?- 

61 0 Develop preliminary determirqtion d&Jo~"tmtarpJption 1-6 
620 Characteriie potential impact91 *"., ? %F%-,+*f: 1-6 
630 Evaluate relevance of impacts to 'ns-Fctign* 

remedial scenario 3-8 
640 Evaluate uncertainty;-% +-wh 

650 Summarize informdip& " < ,  
* "  

" "  

Staae 111 

TASK 700 - PLhNING- 

, 3-9 
3-9 

91 
91 

91 

91 
92 
92 
92 

92 . 

92 .: 

92 
92 
92 

6-9 91 

ATIONS/TOXICITYASSESSMENT 

Revise/update field sampling plan 
820 ~ Conduct tissue analyses studies 
830 Conduct additianal investigations 
840 Data validadan 

TASK 900 - CONTAMINATION CHARACTERIZATION 

910 
. 920 Refine ljathways model 

930 Complete contamination assessment 
940 Characterize impacts 
950 Evaluate uncertainty 
960 Summarize information 

Incorporate site toxicity data into pathways model 

6-1 2 91 
8/91 to 6/92 
8/91 to 6/92 
1-6 92 

10/91 to 4/92 . 
. 10/91 to 4/92 . 

6-8 92 
1-8 92 
1-8 92 
1 -8 92 
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TABLE 9-4 
(Concluded) 

r- 

,.* 

f-. 

TASK 

TASK 

TASK 

1000 - DRAFT REPORT 

1100 - DRAFT FINAL REPORT 

.. :. 
i 

. ,. 1200 - FINAL REPORT 
. .  

. "  . I .. . 
. ,  

,4 ";' 

: ;  . "  
? . .  . ,  

? .6 a .> . </ 

. ;  . h  

i , ." 
"?. 

'1 
". ., 

",. 

.% si 

.% . '.. 
'%; .# ... .. . "  

. .  

. ,  
\, ~ 

8 

Month year 

5-7 92 

9-1 0 92 

12 92 
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