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GENERAL SUMMARY

Volumes I-IV of the Remegial Investigation Report for the 203 pad,
mound, and east trenches area at the Rocky Flats Plant i1n Golden, CO
were reviewed for compliance with applicable federal regulations.
Specifically, 4U LFR rart 300, the National Contingency Plan for 011
and Hazardous Materials Response (U.S. EPA 1985), was used &as the basis
for the review. The requirements for conducting & remedial investi-
gation (RI) are described in 40 CFR Part 300, Subpart F, Sections
300.68(d) and (e). In addition, gquidance for conducting an RI under
CERCLA 1s containeg in U.S. EPA (1887:¢).

The purpose of an RI 1s to collect suificient data for the
evaluation of appropricte remedial measures and treaztment technologies
at & hazardous waste site. According to 40 CFR Part 200, Section
300 68(d) (U.S. EPA 1¢85), determination of the nature and extent of a
threzt presented by the relezse of hazardous substances 1s & mangztory

part of an RI,

The Rocky Flats Plant RI 1s remiss 1n adequately assessing the
nature and extent of site contamination For example, the RI presents
copious raw data, but a conceptual model of the groundwater flow system
1s zbsent. This model would serve as a valuable source of 1nformation
for the feasibility study. Other areas i1n which the RI 1s deficient
include the determination of backgroird cortaminant levels for all
matrices, source characterization, evaluation of the offsite migration
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of contaminants, the evaiuation of public health and environmental
risks posed by the three sites There 31s no estimatie of the population
at risk from exposure to groundwater, which could be resolved by a
field survey of the domestic water supply wells 1n the vicimity of tre
facility. The RI also fails to address future population changes and
how those changes may impact the groundwater flow system.

In 40 CFR Part 300, Section 300.68(e)(2)(x111) (U.S. EPA 1985) 1t
1s 1ngiceted that the extent to which contaminant levels exceed
relevant and appropriate feceral reguirements (or other federal
advisories and guidance and state standards) shall be assessed. The
Rocky Flats Plant RI contains no discussicn of these standards. A
review of applicable standards and a comparison with observed levels of
contaminants at the facility would provide information for determining
the extent that contaminants exceed the standards.

The RI con*eons both site-specific, and generzl or regional infor-
mation. The siie-spevtfic nformation is not adequately used to
qualify thé—reg1on§1—?nformat1onl This qualification 15 necessary to
define a local context for the site to allow an accurate evaluation of
conditions at the 1ite

SITE CHARACTERIZATION

Determination of Backecround Contzminant Lavels

In ceneral, the approach used 1n the RI to determine background
contaminant levels for all environmental mediz 1S5 Qquestionable.
Accurate determination of backg¢round levels of the contaminants of
concern 1s crucial to defining the extent of contamination, establishing
cleanup criteria during the feasibility study, and performing a risk
assessment at the site. Background levels shoula be established fo-
all media that reflect conditions as they exist 1n areas totally
unaffected by activities at the site. As indicated below, the RI does

\

not accomplish this goal.
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Groundwater--

Determination of background water quality 1s inadequate for several
reasons and should be reevaluated. The backaround wells 1n the
alluvial and bedrock aquifers have not been show to be hydraulically
upgradient from the study area, and are described as potentially
affected by nearby waste management areas, including the West Spray
Field and Ash Pits The RI includes the stztement that “concentrzticn
ranges for each analyte ar examined for each background well to
qualitatively assess whether these SWMUs (solid waste manacement units)
are mpacting groundwater quality." The criteria for determining 1f
the SwMUs have affected groundwater quality are not defined.

Alsc, background should be determined quantitatively, not quali-
tatively. The RI never explicitly states how backgrouna levels are
esteblished. In addition, the report often refers to “natural_vari-
ations” 1n analyte concentrations but does not provide data documenting
these variations. It does not appear possible to discern "“natural
variation" from possible contamination by facility waste mznagement

activities using data presented in the RI.

The bedrock _backeround wells are reported to be completed 1in a
different ceologic umit (the Laramie Formation) than the bedrock wells
in the study area, which are completed 1n the Arzpzhoe Fformetion.
Background wells should be completed n the same formation, as ceo-
chemical differences may exi1st between the two units.

. Other major shortcomings 1in the background water quality deter-
mination concarn the analytical parameters selected. Table 5-4 lists
the asnalyses performed on groundwater and surface water samples. Table
5-5 describes background alluvial groundwater quality. Several
discrepancies are apparent. Variables listed in Table 5-4 that are rot
present i1n Table 5-5 include pH, spec1f1c conductance, chromium
(hexavalent), iron, lithium, gross alpha, gross beta, uramum 233,
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strontium 90, cesium 137, and trityum. Conversely, barium, cesium,

cobélt, molybdenum, &and vanadium data are presented in Table 5-5 but
are not listed in Table 5-4
Table 5-4 and Table 5-6
These 1nconsistencies must be addressed 1n the next draft of the RI.

The same discrepancies exist between
(background bedrock groundwater quality)

It 1s not clear what (if any) organic variables were analyzed 1in
In the report, 1t 1s stated that the “presence of
Does this me:zn

background samples.
HSL orcanics ... necessarily implies contaminztion."
that background samples were not analyzea for HSL organics? Backgroung
samples should be analyzed for a full range of organic compounds to
ensure that the water 1s not afifected by other contaminant sources.
Table 5-4 includes only nine HSL volatiles (PCE, TCE, 1,1-DCE, 1,2-DCA,
t-1,2-bCe, 1,1,1-TCA, 1,1,2-TCA, CClg, and CC13) that were analyzed for
1n semples. There are several problems with this. First, the data
presented 1n Appendix F show several contaminants (metnylene chloride,
acetone, styrene, 2-butanone) at low levels. Appareatly these variaoles
were 1ncluded 1n the analytical scheme, but were not listed in Table 5-
4., If this 1s true for other contaminants, it should be explained 1n
The data tables 1n Appendix F that present the analytical

Beczuse of

the report.
results list only the organic compounds that were detected.
this, 1t 1s not possible to determine the variables znalyzed for any
given sample. Also, 1t 1s not clear whether the cuntaminants cetected
in background wells are attributable to 1ab contz~rztion or to weste

This Tact alone should 1nvalidata the selection of
Second, there 1s no

disposal practices
some of the wells
rationale for the variazble 1ist being 1imited to the mine (and possibly
It 1s not clear that the

s representing backcrouna.

more) chlorinated solvents listed above.
sources at this site have been sufficiently characterized to warrant
this Timitation. Third, 1t 1s not stated whether samples were ever
analyzed for HSL semi-volatiles (base/neutral/acid extracteble orgznic
compounds and pesticides/PC3Bs). If not,

provided as to why these compounds have been eliminated
evaluation_of all

some rationale must be
In addition,

1t 1s recommended that a rigorous statistical
background data be performed, 1including a discussion of the appii-
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cabilaty of the staztistical methods emplicyed. Until this 1s done, an
accurate i1nterpretation of the data 1s not possible

Surface Water—-

The determination of backaround surface water quality presented in
the RI report 1s inadequate for the following reasons:

For these
should be

In part, the assessment 1s based on background ground-
water quality data that 1s not valid for reasons
previously discussed.

Surface water samples were not filtered, and there 1s
the possibility that contaminants transported by air to
the assumed "background" sampiing locailons and re-
suspended 1n surface water raised contamirant levels
above actual backaround levels.

In the RI, the maximum value found in either background
surface water or groundwater samples 1s used &s back-
ground criteria. This approach 1s completely unjustified
ana may procuce background levels significantly higner
than actual levels.

It zppears that background surface water datz was
obtzined from & single sampling event (24 July 1987).
This does not allow for the Ostudy of seasonzl vari-
sbility, or vemations due to surface runoff cenerated
during storm events. Seasonal _variations and storm
events may be siagnificant at this site due to the
reported prevalence of surface soi1l contamination

reasons, aetermination of backaround surface water quality

reevaluated
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Surface Soi1ls—-

v II In the report 1t 1s stzted that "a one-time sampling of a plot 1n
the west buffer zone to a depth of one foot cannot be considered a
complete characterization of background alluvial...materials.” Because
there has been documented airborne transport of contaminants at the
site, and 28 percent of the winds are easterly, ambient surface soil
conditions must be determined at an offsite location that s clearly
and demenstrebly unafiected by onsite zactivities. Of particular
concern in surface so1l media 1s the establishment of accurate back-

grouna levels for radionuclides.

Geolocy and Groundwater Hydrology

Determination of the extent of contamination in the groundwater

flow system 1s mandated by 40 CFR Part 300, Section 300.68(d) (U.S. EPA

1985). Hydrogeologicat factors to be considered in scoping response

- - actions are contained 1n 40 CFR Part 300, Section 300.68(e)(2) (U.S.
EPA 1985), and include so1l permezbility, depth to the saturated zone,

and other hydroceologic conditions. These factors include general

geologcic and hydrologic data that, when 1integrated, provide the

information needec to develop a conceptual moael of the grounawater

flow systen.

The RI fails by i1ts own acmission to determine the extent of

contamination within the groundwater flow system The RI includes the

v IV statement, "The downgradient extent of contamination 1i1n the grourd
water of these bearock sandstones 1s unknown." This lack of definition
of the extent of contamination 1s also true for the alluvial aguifer.
The RI provides no definitive estimate of the lateral or vertical
extent of contaminants in the various parts of the groundwater flow
v IV system. Unsupported assumptions are used to provide rough estimates of
the extent of contamination, or to dismiss offsite transport of contami-

nants altogether.
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v I11
Section 5

Hydrogeological factors that contribute to a conceptual model of
the groundwater flcw system &are provided 1n U.S. EPA (19872). The
significance of a particular factor 1s site-specific. The draft RI
presents many of these factors, but fails to combine them i1nto &
cohesive explanation of the groundwater flow system. The reader must
decipher the explanation, or, In some cases, attempt to i1nterpret the
information that 1s presented. The major factors that are omitted or

insufficrently detailed i1n the RI include the following points:

o Onsite groundwater flow direction(s)

0 Transport characteristics (e.g., retardation, sorption)
o Potentiometric surfaces

o] Geologic structure

o Porosity and effective porosity

o Areas of groundwater discharge

o] Homogeneity and isotropy of each aguifer

0 Seasonal flow/event flow.

Detziled 1nformation gathered during field investigations has been
used to develop maps of the surficial geology (Plate 5-1) and the
bedrock surfece underlyinc the unconsolidated deposits (Plats 5-2)
This detailed 1nformation 1s not used to develop an accurate conceptual
model of groundwater movement for the site  Generalizations about the
direction of alluvial aquifer groundwater movement, which 1s controlled
by the underlying bedrock surface topography, are accurate 1n a
regional sease but Tead to cross misinterpretations when used to define
uparadient and downgradient monitoring wells relative to waste disposal
areas within the facility boundary. Generalizations on a regional
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scale do not apply to conditions that exist on the facility scale
Site-specific data exists to accurately define the bedrock surface and
thereby characterize alluvial aquifer groundwater flow.

The fate and transport of contaminants througn the groundwater flow
system 1s poorly defined at best. The groundwater potentiometric
surface in the alluvium 1s presented on Plate 5-7, which 1indicates
groundwater flow 1n a radial pattern, contradicting statements made on
pace 5-10 that ground-water flow i1n the Rocky Flats Alluvium 15
generally from west to east. The available data should be reevaluated
to determine onsite flow patterns in the alluvial aquifer. In addition
the downward directed vertical movement of groundwater 1s not mentioned
in this discussion. This component of groundwater flow affects the
fate of contaminants 1n the alluvial aquifer and should be i1ncluded 1n
this discussion. The vertical component of flow 1s discussed relative

to the bedrock aquifer.

No potentiometric surface data or plots are presented for the
bedrock aouifer. Water level data from appropriate bedrock wells
should be comﬁ11ed to produce such maps. These maps are the basis for
the determinztion of horizontal hydraulic gradients 1in the bedrock
aauifer One-dimensional representations of the potentiometric surface
are presented on geologic cross-sections, but these are i1nadequate for
purposes of determining flow direction in the bedrock asquifer. Time-
variant potsntiometric surface meps should be proviced for both the
alluvial agquifer and the bearock zquifer to examine sezsonal, annual,
and rzinfall-event related changes 1n flow patterns.

The effective porosity value (0.1) used 1n the computation of flow
velocities 1n the bedrock and alluvial aguifers 1s provided with no
justification for 1ts selection. Typical values for porosity presented
in Freeze and Cherry (1979) range from 0.25 to 0.40 for gravel, 0 25 to
0 50 for sand, 0.35 to 0.50 for sil1t, 0.40 to 0.70 for clay, and 0 05
to 0.30 for sandstone. Effective porosity 1s generally less than
actual porosity for sandstone, whereas ‘the value for unconsolidated
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materials 31s close to the actual porosity Larger values of porosity
result 1n reduced estimates of travel time The basis for the assumed
value should be providec

The text contains no discussion of the transport properties of the
contaminants relative to the medium through which they move (1.e ,
alluvium, sandstone, claystone, etc.). A transport property that has
been used at other U.S. Department of Energy (DOE) facilities to study
and predict the transport of radionuclides 1n aquifer systems 1s the
retardetion factor, which 1incorporates adsorptive and other cnemical
processes (distribution coefficient), and the bulk mass density and
porosity of the porous media (U.S. DOE 1S86). Radioactive decay 1s
another factor to be considered 1n defining radionuclide transport 1in
porous media (Freeze and Cherry 1979). A discussion of the transport
of nonreactive constituents will require an understanding of the
coefficient of hydrodynzmic dispersion (including dispersivity and the
coefficient of molecular diffusion) and of groundwater velocities,
which are discussed 1n the RI for horizontal components of groundwater
flow only. Sucn information 1s important 1n determining whether future
migration would be expected to pose a threat to public health or the
environment, and 1f so, to what degree. Data concerning these proper-
ties can be obtained from lzboratory bencn tests on ceologic cores and
throuch field testing.

Estimates of the parameters defining dispersivity and retardation
factors are scale depencent, and considerzble uncertainty 1s involved 1n
extrapolating bench-scale test results to field situations (Freeze and
Cherry 1979). The RI shoula evaluate_ the effect of scale on these
parameters for the Rocky Flats site. The applicability of the proposed
test methods to site conditions and to data needs should also be
evaluated 1n the RI. Exemples of field test methods that may be
considered 1nclude single-well withdrawal/injection tests, natural
gradient tracer tests, two-well recirculating withdrawal/injection
tests, and two-well pulse tests The existing monitoring well network
could be used for these tests Conventional column tests or batch
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tests may be considered for laboratory testing Another approach for
obtaining 1nformation 1s the review of 1nvestigations conducted at

related sites

Draft guidance for performance of the hydrogeologic phase of the
RI has been provided 1n U S. EPA (1987a). This gquidance recommends a
number of 1tems necessary to understand the hydrogeolocy of a site.
These include the nature of confining layers, the areal extent of water
bearing units and eguifers, the nature of each agquifer, the acuifer’s
flow volumes and boundary conditions, and the location of recharge and
discharge areas.

Geologic 1nformation contained in the text indicates the presence
of a claystone 1n the upper portion of the Arapahoe Formation. This
claystone 1s a potential confining layer between the aliuvial and
bedrock aquifers. This layer may mpede the vertical migration of
contaminants and could possibly be used as part of a remedial system.
The hydrogeologic character, sigmificance, and continuity of this
clzystone should be evaluated in the RI. Relevant i1nformation concern-
ing this layer that may have been presented in other documents should
be summarized and incorporated 1n the RI. The potential effect of the
claystone on groundwater flow should be discussed in the review of
groundwater flow airectinns,

The areal extent of each of the aquifers 15 not well defined 1n the
hyarogeolocy section, especiglly for offsite areas. Geologic infor-
nation combined with water level data can be used to estimate the arezl
extent of ezch of the aquifers. The nature (unconfined or confined) of
the bedrock aquifer 1s only briefly discussed. This discussion should
be expanded to include data from all monitoring wells completed 1n this
aquifer  Aquifer flow vouiumes and volumes of contaminated gqroundwater
are not presented 1n the RI. Some data used to determine flow volume
in the alluvial aquifer (e.g., average flow velocity) are included 1n
the RI. However, the saturated thickness and areal extent of the
aquifer requires additional definition. Volumes of contaminated
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groundwater can be estimated using maps 1i1llustrating the extent of
tontzmination, porosity, and the geometry of the saturated materials

Geologic structures (including faults, fractures, and joints) are
an 1mportant part of the determination of aquifer flow boundaries and
conditions. The effect of geologic structures on the groundwater flcw
system 1s not discussed 1n the RI. Such a discussion would include the
impact of geologic structures on the groundwater flow system as
observed using 1nformation from aquifer tests, flow nets, and aeral
photographs. No discussion of discharge points for the besrock ana
alluvial aquifers 1s presented. The information presented i1n the RI 1s
not sufficient to determine locations at which contaminants mey be
expected to exit the agquifer(s) and enter surface water systems. Water
level data, water chemistry data, and seep 1nformation can be 1inte-
grated to better define areas of potential or known discharge.

Surface Water

Surface water drainages &t the plant collect runoff from the entire
facilaty, including the three areas of concern. Runoffi holding ponas
provide a recharge source to the alluvial aquifer because they are
unlined. Water from one of the holding ponas (B-3) 1s sprayed on the
ground surface 1n the vicimity of the east trenches, one of the three
areas of concern. This provices another source of recharce to the

alluvial aquifer, and may be enhancing contaminant loaaing to that

aguifer.

A1l surface weter bodies at the facility should have been included
in the RI sampling effort to characterize contaminant loading to tne
él]uv1a1 aquifer. Of particular wmportance 1s the water and sediment
quality 1n and downgradient of the B and C series ponds, which ulri-
mately discharge to recreation areas and municipal water supplies The
B and C series ponds have historically been used for waste disposal.
The B series ponds i1nclude surface water impoundments that contain
elevated concentrations of radionuclides an& volatile organic compounds.
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Some of these ponds have been used for waste disposel and should be
evaluated &s potential conteminant sources for surface water and

grourdwater contamination

The statement that Woman Creek 1s 11solated from surface water
runoff from the fazcility 1s grossly misleading, as the south interceptor
ditch (which collects facility runoff) discharges to Pond C-2, which 1in
turn discharges to Woman Creek. No documented attempt 15 made to
quantafy surface water flow in the RI aside from Timited visuzl
estimations. Flow determinations should be made using a calibrated
field 1nstrument, and should 11nclude data characterizing seasonal
variations and rainfall-event induced flow. The extent and nature of
1interaction between the pond systems and the underlying alluvial
aquifer 1s 1nadequately addressed 1n the RI; although 1t 1s stated that
surface water flow 1s largely determined by this interaction

Surface water samples coliected at the site include samples from

- —- ---Seens (representing discharge from the alluvial aquifer), surface water

drainages, and impoundments To assure a conservative approach to site
characterization, an analyte concentration should be flagced as
possibly 1indicating contamination 1f 1t 1s greater than the minimum
value specified for background surface water, not by comparison to the
maximum values &s presented 1n the RI. The apprnach used 1n the RI
excludes potentially contaminated surface waters from further study.
Sianificant concentrations of radionuclides ana volatiie orcznic
cempouncs are eviaent 1n meny of the seep samples. The rzdionuclige
concentrations in seep samples presented 1n the RI are dismissed as
surface so1l (&irborne) cross contamination This 1s unjustiftiac
because samplies of adjacent surface soi1ls and of filtered seep waters
were not collectea and anélyzea that would allow this conclusion to be
made. Contzminant loadina of nearby surface waters was not estimated
using the values obtained, even though strezm sediment samples down-
gradient of the facility contain significant levels of radionuclides

The B series ponds were not sampled for the RI, and have improperly
been assigned as Jow priority sites Justification for this decision
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1s not provided i1n the RI, this decision should not be macde prior to
source characterization. Potential contaminant loading of the alluvial
aquifer by the B series ponds should be evaluated.

Contaminant levels 1n surface water samples are repeatedly
referred to as "at or near detection 1imits," with the detection 1imits
unstated and unavailable. This approach provides no 1nformation
concerning actual measured concentrations of the contaminants 1n
question, and may be misleading, depending on data and sample quality.
Bottom sediment samples have not been collected and analyzed from many
of the surface water impoundments that have historiczlly been used for
waste disposal. It 1s assumed that these ponds are unlinea, with a
distinct potential for recharge to the shallow aquifer, in addition to
their documented discharge to adjacent surface drainages. All onsite
surface waters neea to be systematically evaluated to determine the
role they play 1n contaminant loaaing to the alluvial aquifer and to
surface drainzges, which ultimately enter reservoirs that serve as
public drinking water supplies. Analyses of stream sediment samples
collected at the eastern facility boundary document the likelihood of
offsite migration of plutonium and americium by bedload transport.

Surfzce Sojls and Subsoils

The data concerning surface soil samples are enigmatic. Infor-
mation presented on page 2-28 suagests that surface soi1l samples were
not collected for the RI. Surface soil results are presented from
borehole locations, but the depth interval over whicn the samples were
collected 1s not mentioned. If the surface soi1l samples presented 1n
the RI were composited over more than the upper 6 1n of so1l, additional
seampling from the 0 to 6 inch interval should be undertzken to define
the nature and concentration of contaminants available for windborne

dispersion

The surface so1l data presented i1n the RI i1ndicate that significant
surface soi1l contamination (relative to background levels) by arsenic.
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barium, cadmium, chromium, and mercurv exists at the site. Many of the

v I stated concentrations far exceed backcround levels but are dismissed as
¢ 94'42 being i1ndicative of natural so11 variations with absolutely no justifi-
p -

cation The high barium concentration (1,899 mg/kg) noted for Sample
BH2587009D0 should be followed by adaitional sampling to determine the
v.II extent of barium contamination, rather than dismissed as being insig-
p. 4-42 nificant. Additional metals, including strontium, cesium, vanidium,
Tithium, and other metals detected in other matrices, and used or
disposed of &t the facility should be i1ncluded in znalyses of both
surface soils and subsoills to characterize the extent and nature of
contamination at the site.

v.1I The RI concludes that "solvent contamination of soils 1n this area
p- 2'22’ (the 903 pad and 11p area) 1s not extensive and possibly nonexistent."

’ This statement 1s mislezding because so1l gas analyses i1n the vicimity
v.iIl of the area i1ndicate high solvent levels. Groundwater here has been

p. 3-32 to found to contain significant levels of acetone, TCE, PCE, CClg, and
5-37 phthalates. Of overriding importance to the stated levels of contami-
nation 1n so0i1ls 1s the absence of sampling directly from the waste

storace areas being characterized. All analyticzl results for soils

presented for the 903 pad and mound area are from the vicinity of the

storzge areas, not directly from the storage areas. This 1s & major

deficiency 1n the RI, &nd would be expected to result in the underesti-

v 11 mation of contaminent levels, and 1n excessive speculation conczraing
Section 4 the presence and numper of known contaminznts 1n surface soils and

subsoils.

An aaditional factor reducing the levels of contémination stated
in the RI from the probable true concentrations for subsoll samples 1s
the use of samples compoosited over excessively large depth intervals
As mentioned previously, surface soi1l sample descriptions and results
do not include the depth 1nterval over which the samples were collected

v.I1 The stated depth i1nterval for the uppermost subsoi1l samples collected
Section 4 ., poreholes ranges from 0-3 to 0-12 ft below ground surface. Samples
composited over such large intervals can result in underestimates of
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contaminant concentrations, particularly 1f the contaminants are depth
stratified or tre interval 1includes fi111 material. Such semples may
dilute contaminants to below detection 1imits that might otherwise be
observed at moderate to high concentrations for samples collected from
specific depth horizons or associated with specific 1ithologies

The use of excessively large composite i1ntervals and the failure to
sample within the storage areas severely compromises the conclusions
presented for both surface soils and subsoils i1a the RI, and results in
a misleading &nd 1nadequate characterization of the contaminants

v 11 present, their location, and their actual concentrations. Despite

Section 4  these shortcomings, plutonium, americium, and Organics are present 1n
high concentrations in the so011 analytical results presented in the RI.

SOURCE CHARACTERIZATION

Sampling Approach

At this point 1n the hocky Flats RI process, known sources of
contamination have not been adequately characterized to support &
comprehensive fezsivility study to evaluzte potential remedial actions.
Source characterization cannot be accomplished by sampling acjacent to,
or 1n the vicinity of, known contaminant sources Subsequent studies
will regquire detailea 1nformation in order to evaluate treatment and/u.
disposal options, 1ncluding the nature, concentration, and vertical and
lateral extent of contamination 1n known disposal areas and in suspect
arezs &s defined using geophysical survey methods In order to
accomplish this, all disposal areas must be directly sampled and
analyzed for an appropriate range of contéminants. Vertical composites
of borehole samples should be limited to maximum 2-ft intervals so that
contaminant levels can be esteblishea with an zppropriate degree of
resolution. These data are critical to the evaluation of remeaial

alternatives.
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In several 1nstances, known contaminants historically disposed of
v I 1n an area were not included in the Rl szmple analyses (e.g., 1ithium
at the reactive metzl destruction area, polynuclear aromatic hydro-
carbons at the 011 burn pit). Other contaminants for which insufficient
data exists to characterize known historic disposal areas i1nclude (but
are not Twmited to) strontium, cesium 137, acetone, bis(2-ethyl-
hexyl)phthalate, toluene, polychlorinated biphenyls, di-n-butylphthal-
ate, 2-butanone, and chloroethane (B series ponds).

A1l potential contaminant sources within a disposal area have not
been adequately characterized. Disposal ponds have been sampled for
surface waters, but bottom sediments i1n most historic disposal ponds
have not been sampled. A defimition of the concentration, nature, and
extent of contamination 1n all disposal areas is necessary to evaluate
remediation alternatives, i1ncluding disposal criterion. Examples of
locations where no sampling has been conducted within the disposal or

v.1l storage area to characterize the lateral and vertical extent of
P1. 4-1 contamination include the 903 drum storage-pad, most of the east
trenches, the o011 burn pit, the pallet burn pit, and trenches. This
includes virtually. all of the SWMUs located in the three areas of
concern. Other SWMUs (e.c¢., the mound site) have been characterized
using samples composited over excessively large depth intervals from
v II boreholes located 1n a very limited portion of the SwWMU. After drums
pl. 4-1 were removed from the S03 arum storage area, plutonium contaminatea
v II so1l was “scraped .. 1nto a reletively small area.” This &rea needs
p 4-43 to be located, sampled, and the volume and concentrations of contem-

inants evaluated.

Analytical Proaram, Quality Assurance, and Dsta Management

The analytical program and data management practices employed 1n
the RI do not provide data of the appropriate quantitative quality that
are needed to conduct the feasibility study (FS). Specifically, the
three main problems with this portion of the RI are laboratory quality
assurance/quality control (QA/QC), field QA/QC, and data menagement
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practices. Most of these problems, as described below, stem from the
fact that overall project and QA/QC 1s based on & generic plan that
does not define site-specific data quality objectives (DQOs). The DQOs
are qualitative and quantitative statements that specify the quality of
data needed to support decisions made 1n the RI/FS process, and are
determined by the end use of the data collected (U.S. EPA 1987b). For
example, data may be used for site characterization, evaluation of
remedial technolgies, or to determine design criteria. The detail and
quality of data needed for each of these tasks varies, and must be
determined on a case-by-case basis. DQOs should be i1ncorporated i1n both
the sampling and analysis plan and the quality assurance project plan
(QAPP). The U.S. EPA document (1987b) provides gquidance on the
development of DQOs.

Leboratory QA/QC

Of the three major problems, laboratory QA/QC 1s of special
concern. Inadequate lzboratory QA/QC results 1n analytical data that
arenot adequate for site characterization or design purposes, and may
require that additional samples be collected and analyzed using proper
QA/QC practices to verify or refine existing data. As discussed
previously, the reauired site specific DQOs concerning analytical
methods, detection 1imits, and QA samples must be developed to ensure
that hign-ouality usable datz are produced, and that data fulfills the
Intenaed purpose. Specific 1ab QA/QC problems in the Ri are discussed
1n detail below.

Analytical methods were chanced midway through the RI, from oas
chromatography (GC) to gas chromatography/mass spectroscopy (GS/MS),
with 1nsufficient discussion provided in the report to evaluate data
quality and comparability. The discussion should focus on possible
effects that the change 1in methods could have on the data, and on
quality assurance measures taken to characterize these effects. These
measures should have 1ncluded analyzing split samples or standard
reference materials (SRMs) to provide quantitative data on differences
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between the two methods. Also, no discussion 1S presented concerning
how the QA plan was modified to reflect the change 1n analytical
methods. Because the analytical procedures used are referenced to the
Installation Generic Monitoring QA/QC Plan (authored by U.S. DOE, not
available for this review), an evaluation of either method was not
possible. Analytical methods used must provide data of similar quality
and precision to those required under RCRA and/or CERCLA (U.S. EPA 1984,

1986a, 1987c, 1987d).

Laboratory and field blanks regularly exhibited contamination with
several different organic compounds (methylene chloride, acetone, 2-
butaznone, trichloroethene), possibly indicating mproper sample
handling and analysis procedures. Standard QA measures were not
employed. For example, method spikes were not used, nor were lot
control numbers assicned for water samples collected in u.e first and
second quarters of the RI sampling effort. There 1s no mention of the
analysis of SRMs to measure accuracy. Also, no QA/QC data are available
for third and fourth quarter analytical reports. The QA/QC pilan,
summarizea in Appendix G, states that field and trip blank needs are
reduced by using pre-clezned bottles. This 1s not Justifizble due to
the frequent detection of trace levels of contaminants 1n the most
meticulously cleened analytical glassware.

Fi1ela QA/QC

Probilems and 1inconsistencies also exist with field QA/QC pro-
cedures. Appenaix D states that samples collected for radiochemiczl
analyses were not filtered during first and second quarter sampling,
but were filtered during the third and fourth quarters. A discussion
of why the change 1n sample filtering procedure occurred and how 1t
affects the data should be presented Appendix D also states that
surface water samples were not filtered prior to radiochemical analysis.
Appendix G states that surface water samples were not collected during
the first quarter, were collected and not filtered during the second
and third quarters, and were collected an& filtered during the fourth
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quarter. Thus, Appendix G apparently contradicts Appendix D with
respect to the filtering of surface water samples. Also, no discussion
1s presented concerning why the sampling approach (whichever one 1s
correct) was taken and why 1t was changed midway through sampling for
the RI. Both filtered and unfiltered samples should have been collected
for groundwater and surface water. This approach would facilitate a
comparison of total and dissolved contaminant concentrations.

The zctual szmple volumes of groundwater radiometric samples were
much lower during the first three quarters of sampling than the volumes
required by the QA/QC plan. The report contains the statement, “the
small volume of these low-level samples has the effect of raising
detection limits and relative uncertainty due to low sample count
rate." The quantitative significance of the detection 1imits associated
with the different sample volumes 1s not adequately addressed. Fourth
quarter sample volumes were changed back to the 1-L volume originally
required by the sampling plan. While this change may produce better
results, 1t may preclude comparison with the first three quarters of
datz and compromise conclusions based on such a comparison.

Dzta Manacement

Datz management &nd reporting 1s lax in the RI report. Data
presented in the RI (Appendix F) for volatile orcanic compounas (VCC,
11sts only those compounds that were detected. For each sample, all
analytes and their corresponding sample specific detection limits need
to be listed. Data tables with blank spaces or “not reported” entries
provide no 1information and are not self explanatory The QA plan
reports that all data was entered i1nto a technical database. No dis-
cussion 1s provided of the QA procedures used to check data entry

Criteria for data rejection or qualification are not presented.
Data are subjectively discounted wherever they are either higher than
Ynormal" or close to background 1eve1§ For example, values are
labeled as “"outliers" (and excluded from the data set) solely because
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they are "inconsistent in magnitude" with other values By excluding
high values as outliers during the characteriyzation phase of the RI, 1t
1s not possible to determine the maximum concentrations of contaminants
in affected media or to i1dentify "hot spots." It 1s therefore recom-
mended that all dats be considered 1n the characterization phase,
unless there 1s compelling evidence (e.g., rigid statistical evaluation)
that justifies the exclusion of any datz as representing “outliers.”
Another similar example 1s that values as high as two or three times

v.III background are often described as "natural geochemical variations® of

p. 5-25 the groundwater. This claim 1s not documented, ana no i1ndependent data
is presented in the RI demonstrating that this magnitude of natural
variation 1n groundwater auality exists.

Existing Contazinment

Containment exists for the T-1 trench, the 903 drum storage area,
and the east trenches. The T-1 trench has been covered with approxi-

v.l mately 2 ft of so1l. The east trenches have reportedly been "covered
5'}%'14 "~ with so11." The 903 drum storage area was scraped, covered with fill
p. 4-43 material, zand topped with an asphalt containment cover. No other

contzinment structures at the facility were noted 1n the RI for known
waste disposel and storage areas. Containment does not exist for many
of the SwMUs, including the mound area, that have documented radio-
nuclide contamination 1n surface soils.

EVALUATION OF POTENTIAL RISKS

Public Hezlth and Environmental Risk

In general, the Public Health and Environmental Concerns (Section
9) portion of the draft RI report contains many conclusions that are
based on a qualitative and highly subjective discussion of the available
data The validity and substantive nature of these conclusions can
only be determined upon an evaluation of the data that quantitatively
describes the temporal and spatial distribution of contaminant concen-

20

> & 3
N 3

.
38 o’ by Y
wils 3»%2)#\1 7 _:'}3;‘:&\(4 v, - .~ RN




trations 1n various media (1 e, air, surface water, groundwater,
surface soils, subsoils, sediments, and biota) within the site bound-
aries, and 1n offsite areas The results of this analysis should then
form the basis of environmental and public health risk assessments.
Indications that the risk assessment approach was considered, or that
risk assessment guidelines were even consulted, are virtually absent 1n

Section 9.

Public health risk assessment methods are described in the
Superfund Public Health Evaluation Manual (U.S. EPA 1S886b). At a
minimum, the public health risk assessment should i1nclude a hazard
assessment and selection of chemicals of concern for the site, an
exposure assessment, a toxicity assessment, a risk characterization,
and an uncertainty analysis. The results of the risk analysis may then
be summarized i1n the potential receptors and public hezlth 1mpacts

sections of the RI renort.

In the envaironmental impacts section, the RI states that there are
no ecological impacts 1n the vicinity of the site the following reasons:

o The contaminated areas are not used, nor 1ntended for
use, as public or recreational areas, nor for the
development of unique natura! resources

0 Unique ecosystems or endangered species have not been
observed 1n the vicinity of the site

0 Biota or flora present 1n these areas do not exhibit
obvious stress.

These conclusions are virtually impossible to verify from the infor-
mation presented 1n the RI report, and raise the following questions

o} What do i1ntended public, recreataonal, and resource uses
have to do with an evaluation of ecological impacts?
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o Why would one conclude that there 1s &n absence of
ecologicel wmpacts simply beczuse "unique ecosystems" or
endangered species have not been observed at the site?
(The absence of "unique ecosystems"™ and endangered
species could possibly be an 1indication of a stressed
environment.)

o] What “obvious"™ signs of stress would one look for given
the range of habitats and chemical contaminants 1n the
vicinmity of the site, and how were any indices of
ecological stress, 1f any, quantified?

The RI notes that approximately 1,585 individuasl live within 4 m1
of the Rocky Flats Plant, and presents a 1ist of 13 wells within 2 m
of the study area, including the nearest downgradient wells. It 1s
also stated in the RI that the major use of the wells 1s for drinking
water and stock watering. No estimate of the pcpulation at risk from
the groundwater pathway 31s provided. A field survey of these wells
would provide that i1nformation. The RI fails to address future
population changes and how those changes may 1mpact the groundwater
flow system. Such changes may affect the choice of remedizl measures
for the groundwater flow system. Estimates of future water use can be
made from information available from county planning agencies and water

resource planning agencies.

Groundwater use for each well within 2 m1 of the study area 1s
provided in Table S-1 using a numerical system, but no key 1s provided
to determine what the numbers mean. An explanation of the coding
system should be provided. Table 9-1 also does not provide datea
concerning well construction (depth of screened interval) and quantity
of water used This information 1s available 1n the notice of bene-
fic1al use that 1s filed with the state engineers’s office. The
Hazardous Ranking System used to rank sites for i1nclusion on the
National Priorities List considers all wells within 3 mi of the
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contaminants. The listing of wells should be expanded to include wells
within this distance to maintain consistency, and should address
abandoned wells that could serve as conduits between aguifers or form
surface contamination Potential groundwater use 1s not proviaed in the
text as directed 1n 40 CFR Part 300, Section 300.68(e)(2)(v) (U.S EPA
1985). This 1nformation can be estimated using data obtained from
county planning offices or from water resource planning agencies

In summary, the ecological impact analysis in the RI report should
focus on the temporal and spatial distribution of contaminants through-
out the site and 1n offsite areas, and on how these contaminants may
affect local biota. Key consigerations 1in this analysis should be on
comparisons of ecological and toxicological variables along a contam-
inant gradient, and 1n uncontaminated reference areas. Ecological
variables 1in these comparisons should include species abundances,
richness and diversity, and &an evaluation of biotic agroups that are
11kely to be tolerant or sensitive to the contaminants 1n question.
Toxi1cological varisbles should include medium-specific LCsg or ECs5p
values and their associated dose-response relationships describing the
chronic or acute effects of the contaminants of concern. This infor-
mation may be used to compare environmental concentrations of contami-
nants that are considered hazardous or toxic to brota with ambient
concentrations in the vicimity of the site and 1n reference areas.

Potential for Future and Oncoing Releassas

Based on 1information presented i1n the RI report, 1t 1s apparent
that organic and inorganic contaminants have been and will continue to
be released 1nto the environment by multiple pathways unless remegial
actions are undertzken. Groundwater contaminated with high levels of
chlorinated solvents has been shown to be migrating 1n both the
alluvial and bedrock aquifers. Contaminants 1in the alluvial aquifes
can enter surface waters via seeps, and downward directed vertical
gradients promote leakage into the bedrock aquifer, allowing contemi-

\

23




nated groundwater eventually reach water supply wells and surface water

supplies.

Surface waters at the site have been shown to receive contaminants
via seeps and airborne particulates. Once contaminants are i1n the
surface water or sediments, there appears to be a high probability that
they will migrate offsite and eventually reach two reservoirs downstream
that serve as recreation areas and municipal water suppiies.

Surface soils at the site, while not adequately characterized, are
known to be contaminated with metals and radionuclides, including
plutonium and americium. Airborne transport of these contaminated
surface soi1ls has been documented and will continue unless remedial
measures are taken.
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RECOMMENDATIONS

In general, work conducted 1n accordance with applicable federal
regulations for the conductance of remedial 1nvestigations (U S. EPA
1285, 1987a) and addressing data gaps 1dentified 1n this review would
substantially improve the quality of a subsequent RI report. Field
studies should be conducted in accordance to a detailed, site-specific
sampling and analysis plan developed using clearly defined site-
specific and task-specific data quality objectives (U.S. EPA 1987b).
Any subsequent modifications or deviations from either the field
protocols or the analytical methodologies specified 1n the sampling and
analysis plan should be thoroughly documented, explained, and impacts
of the changes 1dentified. Particular attention should be devoted to
obtaining the data needed to accurately charac.erize contaminant
sources 1n the three areas of concern, to background contaminant
lTevels, and to determine whether what appears to be to be anamolous data
values are truly outliers, or 1f they merely identify maximum contam-
1nant levels. Contaminant migration pathways for all media should be
carefully examined on a site-wide basis. The applicability and
acceptability of such datz can be assured by adherence to lazboratory
and field quality assurance and quality control objectives set forth in
U.S. EPA guidance documents (U.S. EPA 1987b). By emplioying acceptzble
data management techniques, chis data could then readily be used to
perform a comprehensive risk assessment following U.S. EPA guidelines
(1986b).
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