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D/ROD) Declaration for Operable Unit 1 
(OU-1), 881 Hillside Area, Rocky Flats Environmental Technology Site (RFETS) (DOE, 1997) 
presented the selected remedy for addressing contamination in subsurface soil at Individual 
Hazardous Substance Site (IHSS) 119.1 (Figure 1-3). Past releases contributed to the degradation 
of groundwater quality in the immediate vicinity of the IHSS and contaminated subsurface soils 
were assumed to be present and localized in the southwest portion of the IHSS acting as a source 
for groundwater contamination (DOE, 1994). As presented in the CADROD, the selected 
remedial action included excavation and treatment of volatile organic compound (V0C)- 
contaminated soil by low temperature thermal desorption (DOE, 1997). The contaminants of 
concern (COCs) identified for treatment were as follows: 

Carbon tetrachloride, 
1,l -Dichloroethene, 
Tetrachloroethene, 
1,1,1 -Trichloroethane, and 
Trichloroethene. 

The CAD/ROD also required subsurface soil sampling downgradient of the IHSS to verify that a 
contaminant source in the downgradient vicinity did not exist. To meet this requirement, and 
investigation was conducted in May of 1997 to verify that a downgradient source did not exist. In 
addition to the downgradient sampling, soil samples were collected in the areas tentatively 
identified in the CADROD for excavation at IHSS 119.1 to determine the health and safety 
requirements and radiological controls necessary during the remedial action. The scope of these 
sampling activities was described in the Final Sampling and Analysis Plan for the Downgradient 
Investigation of IHSS 119.1 (RMRS, 1997a) and the Final Sampling and Analysis Plan for 
Implementation Samples for the IHSS 119.1 Source Removal Project (RMRS, 1997b) both of 
which were appended to the Sampling and Analysis Plan, Identjlcation and Delineation of 
Contaminant Source Area for Excavation Purposes, Individual Hazardous Substance Site 119. I, 
Operable Unit I (RMRS, 1995). 

This report summarizes the findings of these investigations and, as a result of these findings, 
recommends the selected remedy presented in the CAD/ROD (DOE, 1997) be amended. Sections 
2.0 and 3.0 present a summary of the field activities, analytical results, and conclusions for the 
downgradient and implementation investigations, respectively. The validation results will be 
evaluated for data usability as part of the quality control for the project and submitted as an 
addendum to this report. Section 4.0 discusses the impact the results of these investigations have 
on the CADROD and the remedial action objectives (RAOs) contained therein as well as provides 
technical basis to amend the selected remedy. 
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2.0 DOWNGRADIENT INVESTIGATION 

IHSS 119.1 is located on a south facing hillside where unconsolidated surfcial materials overlie 
weathered claystone bedrock. Groundwater occurs in the unconsolidated surficial materials 
primarily in disconnected northwest-southeast trending paleochmels which cut into the bedrock 
surface. Previous investigations located a paleochmel within IHSS 119.1 that continues 
downgradient where it is intercepted by the French Drain. This paleochannel is approximately 100 
feet wide and five feet deep, and directs the groundwater flow to the south. Wells 32591 and 0487 
are located within this paleochannel. (RMRS, 1997a) 

In compliance with the CAD/ROD (DOE, 1997), additional sampling was performed downgradient 
of IHSS 1 19.1 to verify that the subsurface paleochmel does not contain VOCs at levels that 
could significantly impact surface water quality. The sampling and analysis approach was 
described in Final Sampling and Analysis Plan for the Downgradient Investigation of IHSS 119.1 
(RMRS, 1997a). The area investigated is located between the southern boundary of IHSS 119.1 
and well 0487 (Figure 2-1). As summarized in the downgradient SAP, groundwater wells 0487 
and 32591, located within the paleochannel downgradient of IHSS 119.1, contain elevated 
concentrations of VOCs above Tier I1 groundwater action levels. The VOCs detected are 
primarily carbon tetrachloride, tetrachloroethene, and trichloroethene (DOE 1994). It was 
assumed that if these contaminants were present as free phase liquids, residual amounts will tend to 
pool or collect at or near the contact with the underlying claystone bedrock. Therefore, to 
determine whether dense non-aqueous phase liquid (DNAPL) was present, geoprobe borings were 
located within the paleochannel between the IHSS 1 19.1 southern boundary and well 0487. 

2.1 Summary of Field Activities 

Eleven geoprobe boreholes were located approximately 20 feet apart along the trend of the 
paleochannel (Figure 2-1) to investigate the deepest portion of the paleochannel. Of the 11 
locations identified in the downgradient SAP, two (1 2897 and 13097) required minor offsets (i.e., 1 
foot) due to refusal. All geoprobe boreholes were advanced to a minimum depth of two feet into 
bedrock Borehole logs are presented in Appendix A. The borehole logs detail the increments of 
core recovered and sampled, sample descriptions, soil types, and lithology of the core. 

Subsurface soil samples were collected in the colluvium immediately above bedrock in each 
borehole location with one exception. A sample for borehole 13097 was not collected at the 
bedrock interface because of geoprobe advancement problems and poor core recovery. Samples 
were also collected when a positive detection (i.e., greater than 1 ppm) was observed on the 
Photoionization Detector/Flame Ionization Detector (PIDEID) during field screening of the core. 
Table 2-1 summarizes the borehole identification numbers, sample numbers, the sampled interval, 
depth to bedrock, and rationale for sample collection at the interval indicated. 

2.2 Analytical Results 

The subsurface soil samples were analyzed for VOCs using method SW846/SW826OA. The 
analyte suite associated with this method includes 38 VOCs (Appendix B) and any tentatively 
identified compounds (TICS) recognized in a library search performed by the instrument. None of 
the IHSS 119.1 COCs were detected above their corresponding detection limit (0.62 mg/Kg) 
(Table 2-2). Low levels of acetone, carbon disulfide, and 2-butanone were detected in several 
samples. These compounds were all estimated below the detection limit (i.e., “J” qualified) and a 
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acetone and carbon disulfide were inconsistently detected in the method blanks associated with the 
analysis runs. These compounds are considered coimmon laboratory contaminants and are not 
considered to be indicative of contamination in the downgradient samples collected. 
Chloromethane and acetone were also detected in the rinsate sample associated with these samples 
at concentrations of 7.2 and 5.7 pgL, respectively. The analytical results are presented in 
Appendix C. The quality assurance/quaIity control for the project will be further evaluated with the 
validated data for usability with respect to precision, accuracy, and representativeness, 
comparability, and completeness and submitted as an addendum to this report. 

BH10071RM 11.5-12 
B H10072RM 

2.3 Conclusions 

Bedrock contact 
Rinsate 

The results from the downgradient investigation indicate that the subsurface paleochannel 
downgradient of IHSS 119.1 does not contain a DNAPL source. The requirements of the 
CAD/ROD (DOE, 1997) have been fulfilled through implementation of this sampling program. 

BH10065RM 15.3-15.8 

BH10070RM 18-18.3 

Table 2-1. Sample Summary - Downgradient Investigation 
I d 

Bedrock contact 

Bedrock contact 

LOCATION I CODE 

DUP 

II 

BH10067RM 

12897 

15.5-15.8 15.8 Bedrock contact 

I""" 

II 

13497 

ll+ 

13797 

RATIONALE FOR SAMPLE 
l % E R  I INTERVAL I D ~ ~ ~ T ~  BEDROCK 1 COLLECTION 

BH10062RM I 9.25 -9.5 I 9.5 I Bedrock contact 
I I I 

Bedrock contact 
BH10061RM 13 - 13.4 

BH10063RM 7.85 - 8.1 Bedrock contact 

BH10064RM I 11 - 11.4 I 12.5 I 1 ppm PID/FID reading 
I 

BH10066RM I 11.2-11.6 I 11.6 I Bedrock contact 
I I 

BH10069RM I 15.0-15.8 I 15 I Bedrock contact 
BH10069RM I 15.8-16.5 I 15 I Duplicatehiedrock contact 

I I I 

BH10068RM I 13.0-13.4 I 13.2 I Bedrock contact 
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Table 2-2. Analytical Data Summary - Downgradient Investigation. 
I_ 

COC DOWNGRADIENT DOWNGRADIENT I INVESTIGATION - I INVESTIGATION 
FOD' RESULTS (MGKG) 

Carbon Tetrachloride 0113 0.62 U 
1,l -Dichloroethene 0/13 0.62 U 
Tetrachloroethene 0113 0.62 U 
1 , 1 , 1 -Trichloroethane 0113 0.62 U 

'FOD =Frequency of Detection represents the number of detectiondnumber of samples. Number of samples does not include duplicates. 
U = COC was not detected at the level indicated. 
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The Final Sampling and Analysis Plan for Implementation Samples for the IHSS 119.1 Source 
Removal Project (implementation SAP) (RMRS, 1997b) described the technical basis and 
approach for placing the geoprobe boreholes within the two areas assumed to be contaminated 
based per the CAD/ROD (DOE, 1997). A statistical approach was used to determine the grid 
spacing for the sampling based upon the methods developed by R.O. Gilbert for locating hotspots 
(RMRS, 1997b). The purpose for the sampling was to assess the need for a radiological work 
permit for the remedial action, complete the health and safety plan, and provide data for the Air 
Pollution Emission Notice (APEN). While the 1996 field investigation determined the location of 
the source areas within IHSS 1 19.1, no radiological samples were collected to determine 
radiological conditions at depth (RMRS, 1996). Headspace analysis of subsurface soil samples 
were conducted to delineate the excavation area; however, quantitative @.e., compound specific) 
analyses for VOCs were required for the health and safety plan and the APEN. For Remedial 
DesignRemedial Action (RDLRA) purposes, the results from these borehole samples were intended 
to more accurately delineate the target excavation area for the RA. 

3.1 Summary of Field Activities 

In accordance with the Implementation Samples SAP, three geoprobe borings were located within 
the highest concentration area for each of the two source areas delineated by the headspace survey 
and identified in the CADROD (Figure 3-1). No significant VOC contamination (i.e., only one 
estimated value for tetrachloroethene) was observed in any of these borings. In response, four 
additional geoprobe borings were placed at those locations believed to be biased towards finding 
detectable contamination. For all borings, radiological samples were collected to represent the 0 to 
2.5 foot and 2.5 to 5 foot intervals. Radiological samples from the initial six geoprobe locations 
were analyzed. Because activities were below Tier LI action levels, the radiological samples 
collected from the final four boreholes were not analyzed. Samples were collected for VOC 
analyses by method SW846/8260A at 5 foot intervals, the bedrock contact, and anytime a positive 
detection (i.e., greater than 1 ppm) on the PID/FID was observed during field screening of the core. 
The borings were advanced to a minimum depth of approximately 2 feet into bedrock. Borehole 
logs are presented in Appendix A. 

The boreholes were drilled without incident with the exception of 12 197. Refusal was encountered 
on the first two drilling attempts; however, the third attempt was successful. Table 3-1 summarizes 
the borehole identification numbers, the sampled interval, depth to bedrock, and rationale for 
sample collection at the interval indicated for the VOC samples. 

3.2 Analytical Results 

As discussed in Section 3.1, the subsurface soil samples were analyzed for VOCs using method 
SW846/SW8260A. As summarized on Table 3-2, 1,l -dichloroethene, l,l,l-trichloroethane, and 
trichloroethene were detected in only 2 of 38 samples. The COCs were observed in borehole 
13997 in samples fromthe 15 to 15.3 foot interval and the 15.7 to 16.3 foot interval. The 
concentrations detected were dl estimated values below the detection limit (Le., “J” qualified). 
Tetrachloroethene was also detected in the samples from the same intervals in borehole 13997. 
The 0.66 mg/Kg concentration was the only concentration above the 0.62 mg/Kg detection limit 
and was observed in the sample from the 15.7 to 16.3 foot interval. Tetrachloroethene was also 
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detected in borehole 12397 in the sample from the 4.4 to 4.8 foot interval; however, the 
concentration observed was estimated below the practical quantitation limit of 0.62 mg/Kg. 0 
Low levels of acetone, methylene chloride, 2-hexanone, carbon disulfide, and 2-butanone were 
inconsistently detected in several samples. These compounds were all estimated below the 
practical quantitation limit (i.e., “J” qualified) and acetone and carbon disulfide were inconsistently 
detected in the method blanks associated with the analysis runs. These compounds are considered 
common laboratory contaminants and are not considered to be indicative of contamination. 
Chloromethane was also detected in the rinsate sample associated with these samples at 
concentrations of 6.9 pgL. A summary of the analytical results for the COCs is provided in Table 
3-2 along with the Rocky Flats Cleanup Agreement (RFCA) Tier I subsurface soil action levels 
(DOE, 1996). The analytical results for the VOC analyses are also presented in Appendix D. The 
quality assurance/quality control will be further evaluated with the validated data for usability with 
respect to precision, accuracy, and representativeness, comparability, and completeness and 
submitted as an addendum to this report. 

The maximum observed activity for the radiological samples which were analyzed is presented in 
Table 3-3 along with RFCA Tier I1 surface soil action levels for radionuclides (DOE, 1996). As 
noted above, the radiological samples were collected from all geoprobe borings; however, the 
results presented represent the maximum concentration observed in the first six borings. 

3.3 Conclusions 

Hypotheses regarding the DNAPL release and migration in the subsurface (Le., extent of vertical 
migration, DNAPL pooling or penetrating bedrock) at IHSS 119.1 have been formulated (DOE, 
1994; DOE, 1995). The hypotheses assume the presence of an immobile andor mobile DNAPL 
source within IHSS 119.1. As described in the Phase I11 RFI/RI (DOE, 1994) and elaborated on 
in the OU 1 CMS/FS (DOE, 1995), when DNAPLs are released to soils, they migrate vertically 
through the vadose zone as a gravity-driven wetting front. The rate of migration vertical migration 
is partially dependent on the rate of the release. The small release hypothesis indicates that the 
mass would not be sufficient enough to sustain a wetting front and advance all the way to the water 
table or bedrock. Under this hypothesis, immobile DNAPL is expected to accumulate in the 
vadose zone and colluvial material in the pore spaces of the soil. A larger release hypothesis 
indicates that the DNAPL could reach the water table as a wetting front and advance through the 
water table to the bedrock surface. Under this hypothesis, mobile DNAPL would be encountered 
at the bedrock surface or in fractures encountered in bedrock (DOE, 1994; DOE, 1995). A third 
hypothesis conceptualizes the mobile DNAPL pooled on bedrock slump blocks routinely observed 
in IHSS 119.1 and the hillside area. This pooling would preclude deeper migration of the DNAPL 
to bedrock. 

The lack of VOC contamination observed in the implementation samples indicate that a source 
does not exist under any of the hypothetical circumstances described above. Samples of the 
colluvium and bedrock do not indicate a residual VOC contamination or DNAPL source. 
Additionally, reworked bedrock material that is indicative of slumps on the hillside was 
encountered in several of the boreholes (Appendix A). VOC contamination was not observed at 
these sampled intervals. 
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SAMPLE SAMPLED DEPTH TO RATIONALE FOR SAMPLE 
NUMBER INTERVAL (FEET) BEDROCK (pEET) COLLECTION 

Within the boundary of investigation, no subsurface soil contamination was detected equal to or 
above the RFCA Tier I subsurface soil action levels (DOE, 1996) at IHSS 1 19.1. The remedy 
selected in the CADROD (DOE, 1997) should be amended to reflect the findings of this 
investigation. 

12197 
12197 

12297 
12297 
12297 

_ _ _ _ _ _ _ _ _ _  ____ 

BH10028RM 4.3-4.6 ____ _____ 5.6 _ _ _ _ ~  Interval sample 
BH10029RM 5.0-5.6 5.6 Bedrock contact 

BH10032RM 4.25-4.5 7 Interval sample 
BH10033RM 6.75-7.0 7 B edrock contact 
BH10034RM 10.25-10.8 7 Interval sample 

12397 
12397 
12397 BH10039RM I 13.0-13.4 I 9.7 I Interval sample 

I 

~ ____ 

BH10037RM r 4.4-4.8 7 9.7 ~ Interva1Gnple 
BH10038RM I 9.2-9.7 I 9.7 1 Bedrock contaa 

12497 
12497 
12497 

BH10042RM 4.75-5.0 7 Interval sample 
BH10043RM 6.5-6.8 7 Bedrock contact 
BH10044RM 8.9-9.2 7 Interval sample 

- 
12597 
12597 
12597 
12597 

BH10045RM NA NA Rinsate 
BH10049RM 4.7-5.0 10.3 Interval sample 
BH10050RM 8.7-9.4 10.3 Interval sample 
BH10051RM 10.0-10.3 10.3 5 ppmPID/FID reading/ Bedrock 

14097 
14097 

BH10077RM 14.7-15.0 16.3 Interval sample 
BH10078RM 16.0 - 16.4 16.3 Bedrock contact 

13997 
13997 
13991 
13997 
13997 

BH10080RM 0 - 0.2/1.7 - 1.8 15.1 35 ppm PID/FID reading 
BH10082RM 4.7-5.0 15.1 Interval sample 
BH10083RM 9.6-9.9 15.1 Interval sample 
BH10084RM 13.9 - 14.3 15.1 Interval sample 
BH10085RM 15-15.3 15.1 100 ppmPID/FID reading/ Bedrock 
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ACTION LEVELS 

0.62 U 11.0 
0.17J - 0.23J2 11.9 
0.165 - 0.662 11.5 
0.165 - 0.28J2 I 378 
0.34J - 0.55J2 9.27 

'FOD =Frequency of Detection represents the number of detectiondnumber of samples. Number of samples does not include duplicates. 
* Range of detected values. 
U = COC was not detected at the level indicated. 
J = estimated concentration at the level indicated. The concentration represents a value below the detection limit. 

'Represent RFCA Tier I1 Surface Soil Action Levels for Open Space Soil/Sediment 
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Based on the findings of the downgradient and implementation investigations, the following 
conclusions are made. 

As stated in Section 2.3, the results of the downgradient investigation demonstrate the 
subsurface paleochannel does not contain a DNAPL source. Thus this component of the 
CAD/ROD has been fulfilled. 

The results of the implementation investigation indicate that the selected remedy in the 
CADROD (DOE, 1997) should be re-evaluated because the data indicate that a residual VOC 
source in subsurface soil is not present at the IHSS. 

Given that the results of these investigations demonstrate there is not a source or measurable 
contamination in the downgradient vicinity of IHSS 119.1 or within the IHSS itself, the following 
section discusses the conclusions in relation to the remedial action objectives (RAOs) in the 
CAD/ROD (DOE, 1997) with respect to the implementation sampling results. 

As presented in the Corrective Measures StudyFeasibility Study for OU 1 (DOE, 1995) and 
summarized in the CAD/ROD (DOE, 1997), the RAOs for IHSS 119.1 are as follows: 

1. Prevent the inhalation of, ingestion of, andor dermal contact with VOCs and inorganic 
contaminants in OU-1 groundwater that would result in a total excess cancer risk greater than 

for carcinogens, andor a hazard index greater than or equal to one for 
noncarcinogens. 

2. Prevent migration of contaminants from subsurface soils to groundwater that would result in 
groundwater contamination in excess of potential groundwater applicable or relevant and 
appropriate requirements (ARARs) for OU- 1 contaminants 

to 

3. Prevent migration of contaminants in OU-1 groundwater from adversely impacting surface 
water quality in Woman Creek. 

Achievement of each of these RAOs is discussed below. 

The CAD/ROD addressed achievement of the first RAO through the use of institutional controls 
(DOE, 1997). Specifically, the CAD/ROD states: 

“Institutional controls will be maintained throughout the OU 1 area in a manner consistent 
with RFCA, Rocky Flats Vision, and the ALF. These documents recognize the reasonably 
foreseeable future land use for the OU 1 area is restricted open space. The institutional 
controls will ensure that the restricted open space land use is maintained for the OU 1 area 
and that domestic use of groundwater is prevented. If the reasonably foreseeable future 
land use for OU 1 area changes when final sitewide land use decisions are made, this 
remedy will be reexamined to ensure protectiveness of human health and the environment. 
The specific mechanisms (for example, deed restrictions) to ensure the implementation and 
continuity of the necessary institutional controls have not been included in this CAD/ROD. 
Currently, these mechanisms are envisioned to be placed in the Final Sitewide CADROD 
or in this CADROD during one of the five-year reviews of this document. However, 
should the Final CADROD not occur or not include these institutional control 
mechanisms, this OU 1 CADROD will be revised to include them, if it does not already 
include them as a result of a five-year review. The institutional controls can also be 
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removed at one of the above times, if it is deemed appropriate to do so by the 
parties.”(DOE, 1997) 

The findings of this investigation do not affect achievement of this RAO. In other words, 
institutional controls throughout the OU 1 area will be maintained regardless of the remedy 
selected. 

The second RAO has been achieved without the removal action promulgated in the CADROD 
(DOE, 1997) as demonstrated by the results of the implementation sampling detailed in Section 3.0 
of this report. As shown by the results of the implementation samples, a significant source is not 
present in the areas previously identified for cleanup. All results were below RFCA Tier I 
Subsurface Soil Action Levels. As a result, the RAO addressing the prevention of contamination 
to groundwater from subsurface soil contamination has been achieved without conducting the soil 
excavation component of the selected remedy. It is assumed that this RAO has apparently been 
achieved by natural dispersion and degradation. 

The third RAO targets prevention of groundwater influence to surface water. Specifically, as 
stated in the CADROD, this RAO was intended to be met by the following: 

“Groundwater will be extracted from the excavation and will be transferred to the existing 
Building 891 ultraviolet/hydrogen peroxide and ion exchange water treatment system for 
final treatment and discharge. After all contaminated subsurface soil has been excavated 
and all contaminated groundwater has been extracted from the excavation, the French 
Drain system will be decommissioned and its use will be discontinued. The final details of 
the groundwater extraction and the decommissioning of the French Drain will be presented 
in the Remedial Design for OU- 1 .” (DOE, 1997) 

Additionally, 

“DOE anticipates that groundwater monitoring will be performed at IHSS 119.1, 
consistent with the Integrated Water Management Plan, after the remedial action is 
complete. The details of this groundwater monitoring will be presented in the RD.” (DOE, 
1997) 

The implementation sample investigation results indicate that there is not a subsurface soil 
contaminant source capable of continuing to contaminate groundwater at IHSS 119.1 as previously 
assumed. Excavation should not be performed based on the analytical data supporting this 
conclusion. As a result, the groundwater extraction component of the selected remedy can not be 
performed. However, performance of the groundwater monitoring component of the selected 
remedy will result in the third RAO being achieved. Agency correspondence is included in 
Appendix E. 
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The information presented in this report demonstrates that the paleochannel downgradient of IHSS 
119.1 is not a DNAPL source and the subsurface soils in the investigated area of IHSS 119.1 are 
not contaminated above the RFCA Tier I Subsurface Soil Action Levels (DOE, 1996) as assumed 
in the CAD/ROD. As a result, compliance with RFCA and RAOs is achieved without conducting 
the soil excavation and treatment as specified in the CAD/ROD. 

Section 117(c) and (d) of the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) contains provisions for addressing and documenting changes to a remedy 
that occurs after a ROD is signed. Reconsideration and selection of a different remedy represents a 
fundamental change as discussed in Guidance on Preparing Superfund Decision Documents, 
Interim Final, July 1989 (EPA, 1989). In the event that new information results in the 
reconsideration of the remedy selected in the ROD, a ROD amendment is required. The public 
participation and documentation procedures specified in NCP section 300.435(~)(2)@) are 
required. 

It is recommended that a CADROD amendment be prepared in accordance with Section 117(c) 
and (d) of CERCLA. The National Oil and Hazardous Substances Pollution Contingency Plan 
(NCP) section 300.435(~)(2)(ii) also addresses post-ROD information and public comment on 
post-ROD documentation. 

With respect to the French Drain and the Collection Well, EPA has recommended that the French 
Drain remain intact and continue to be sampled, and groundwater in the Collection Well continue 
to be collected and treated (Appendix E). However, RMRS proposes recommending that the OU 1 
French Drain be decommissioned and that collection and treatment of groundwater from the 
Collection Well be concluded at this time. The following rationale supports these 
recommendations and should be incorporated into the CADROD amendment, as appropriate. 
Additionally, groundwater monitoring is also discussed. 

5.1 French Drain Decommissioning 

Groundwater from the IHSS 1 19.1 area does not impact surface water due to the low groundwater 
flow conditions in this area, and the absence of a significant source. Groundwater leaving the 
industrial area migrates northeast and does not contribute to groundwater in the 88 1 Hillside Area. 
The proposed groundwater collection and treatment systems in the Buffer Zone will capture 
contaminated groundwater exiting the Industrial Area to the east. In addition, the Industrial Area 
IM/IRA will plan for monitoring the impact to groundwater from the remediation and D&D of the 
Industrial Area. Consequently, leaving the French Drain intact and continuing to sample is not 
beneficial. In addition, not discharging the area could result in creating or activating slumps, and 
will cause worker safety and infrastructure concerns. 

5.2 Collection Well Monitoring 

Concentrations of 1 , 1 , 1 -trichloroethane, 1,1 -dichloroethene, carbon tetrachloride, and 
tetrachloroethene have not exceeded Tier I action levels at the Collection Well since the well was 
installed in 1992. Because trichloroethene is the only contaminant detected at CWOOl in above 
Tier I action levels, it represents the best, overall indicator for monitoring purposes. Since March 
of 1997, trichloroethene contamination present in groundwater in the Collection Well (CWOOl) has 
been below its respective Tier I action level (i.e., 500 KgL). Additionally, a consistent downward 
trend in trichloroethene concentrations has been observed since August of 1995. As a result, 0 
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collection and treatment is no longer required to protect surface water; however groundwater 
monitoring at the Collection Well is recommended to assure the contaminant levels remain below 
Tier I action levels. 

* 
Monitoring of the Collection Well will be added to the Integrated Monitoring Program (IMP). The 
decision to cease monitoring and decommission the Collection Well should be based on 
contaminant concentration trends with emphasis on the contaminant levels remaining below the 
Tier I action levels. If, as indicated by the monitoring results, contaminant levels remain below 
Tier I action levels for an additional 18 months (from March of 1997), monitoring will cease and 
the Collection Well will be decommissioned. This approach is considered consistent with 
Attachment 5 of RFCA which requires evaluation if no decreasing trend is observed over a two 
year period. If contaminant levels consistently increase to above Tier I action levels and at levels 
which indicate an increasing trend in concentration, collection and treatment should resume. 

5.3 Groundwater Monitoring 

In addition to Collection Well monitoring, groundwater monitoring at IHSS 119.1 has been 
incorporated into the IMP. Groundwater wells 0487,4787, 10992, and 10792 currently monitor 
the IHSS 1 19.1 water quality downgradient. Well 0487 is considered a performance monitoring 
well in the IMP because it is the closest, downgradient well. This well is presently monitored for 
VOCs, metals, and uranium. Well 0487 is in the subsurface paleochannel that is directing 
groundwater flow downgradient from IHSS 119.1. The other three wells would continue to be 
utilized under the IMP and would monitor the area in conjunction with 0487. With the exception 
of the incorporation of CWOOl into the monitoring network, no new wells are recommended. The 
frequency of sampling and analytical suites will be consistent with the IMP. 
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.IA (REV. 2) 
~- I ROCKY FLATS PLANT BOREHOLE LOG PAGELOF 'i 

- 
Location - North: East: 
Date: 0'3497 . -  . 

- 
Surface Elevation: 

Total Depth: (9 .u 
Company: T m  Project No.: 

Borehole Number: I 27 5 7 
Area: I-I-tS 1 (9 . i  b ~ d l = 4 -  

Geologist: -\ -6slb,.- 
Drilling Equip.: G&o,-&Q 

EG&G LOGGING SUPERVISOR 
u Sample Type, &w,~~,,~ r LPe 

NO 

SAMPLE  DESCRIPTION 

4 

7 
I_- 

I 

TES General USCS IS modified for this log as follow ccmt.d4& 
Materlals amounts are estimated by 96 volume instead of % weight. 
(1) k d l y  broken core. accurale footage measurements not possible 
(2) Core breaks canno1 be matched. accurate footage measurements not possible 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: I 27 1 

Date: W 9 9  7 Total Depth: IS.0 / 
G eolog 1st: 
Drilling Equip.. 

EG&G LOGGING SUPERVISOR 

PAGELOFA 

Location - North: East: 9,1 D-Ta$ <-I- 

Company: Ti Tz Project No.: 
Sample Type Lttu0 di f c f C  

DATE APPROVAL 
I I I I 

I L 

15. 

-~ 

-4 

NOTES General: USCS is modified lor this log as ~ O I ~ O W S  

Materials amounts are esttmared by :b volume Instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accuraje footage measurements not possible 

I 

(*I I ~ ~ ) o o 1 ~ r - O ~ f o m r  G T . L A X O ~ I R )  



U.S. DEPARTMENT O F  ENERGY ROCKY FLATS PLANT FORM GT.M (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGELOFA 
LHSS i k r  D W ~  

Borehole Number: 1 3 9 7  S u t f f e v a t i o n :  
Location - North: East: Are 
Date: CX [.t9 7 Total Depth: 2 0 , O  
Geologist: 3 .R~at, a ..c Company: T ? m  Project No.: 

EG&G LOGGING SUPERVISOR 

Sample Type. 'i ;o& cs?h'-* 

APPROVAL DATE 
1 I I 

SAMPLE DESCRIPTION 

I- -r///L 

L u .  O U  

1 

I 

I NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by 7; volume Instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 

> 1 
(41-341~9m~- CT.LAXOIXPIJ 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

NT BOREHOl 

Total Depth: 20.0  
Company: 7 ; ~ -  Project No.: 
Sample Type: C d i  .;s carQ- 

EG&G LOGGING SUPERVISOR 

, NOTES: General: USCS is modified for this loq as 

c 

- 
Materials amounts are esfimaled by % volume instead of % weight. n = 20.0' (1) Badly broken core, accurale footage measurements not possible. 
(2) Core breaks Cannot be matched. accurate footage measurements not possible. 

IJOI I - Q ) M I  SI-OW~Fom, GT.LAXOmiIPI) 
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ROCKY FLATS PLANT BOREHOLE LOG f = L O F &  

Borehole Number: 42 Surface Elevation: 

,. 

EG&G LOGGING SUPERVISOR 

I ora1 ueprn: 1 c w 

Company: Geologist: J - iscvlm- 
Oritling Equip.: &,-L Sample Type: . .-~,WI ~a 

?-a=, 
Project NO.: 

APPROVAL DATE 
I I I 

I I 

SAMPLE DESCRIPTION SAMPLE DESCRIPTION 

ui9 EEcoJ'€w 

I ( 0 . 0  -_- 
OTES: General: USCS is modified for this log as follow: 

Materials amounts are estimated by 7; volume instead of % weight. 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible 
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: 123 9 7 Surface Elevation: 
Location - North: East: Area: (-5 \{q.( &w,~d&wer 
Date: 0 5  - ?D9? 
Geologist: J. &MI* 44 Company: Project No.: 

EG&G LOGGING SUPERVISOR 

Total Depth: 1 2 .  0 

Drilling Equip.: "&eb&c Sample Type. & , ! ~ + J C / O U ~  c ~ d r  - 
I APPROVAL DATE 
I 

J 

SAMPLE OESCRIPTION 

'4 

I 1 zd.3 I 
NOTES General USCS IS modrfred for this log as follows 

Materials amounts are estimated by 56 volume instead of % welght 
(1) Badly broken core. accurate footage measurements not pwsrble 
(2) Core breaks cannot be matched accurate footage measurements not possible 

(y)~l-vJ@OIY VWFmn GT I A X O M I R ]  

P 

D 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.U (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGEL OF> 1 
Borehole Number: 1- 1 Surface Elevation: 
Location - North: East: Area: f\-tSS \ (%\  w d , \ C u . j ; -  
Date: 0 swq7 Total Depth: l f l  o J 

Geologist: J. ~ C Y  (a - Company: I ,- Project No.: 
Drilling Equip.: G%, P CDbP 

EG&G LOGGING SUPERVISOR 

P 

Sample Type. &=-.JO*. 

APPROVAL DATE 
I I 1 

SAMPLE DESCRIPTION 

IOTES: General: USCS is modified lor this log as follows. 

@ h4aterials amounts are estimated by % Volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks Cannot be matched. accurate footage measurements not possible 

(*I I-~WOlS9)OXForm GT.UXOI/?2) 
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM G T . M  (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: 1393 Surface Elevation: 
Location - North: 
Date: 0 5-Z04? Total Depth: 1% 3 2 
Geologist: d. h-11 - Company: T:m- Project No.: 

EG&G LOGGING SUPERVISOR 

APPROVAL DATE 

PAGE 

East: Area: j%5 I\Q.\ D - d  k-4- 

Drilling Equip.: 6 h Sample Type. &+ ‘nJ0 v5 Cory- 

I I I I 

I- 

t 
f.4 ps’+ 

i.0- 2.7 

- 

SAMPLE DES CR JPTl ON 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV. ?I - - I  

3 

ROCKY FLATS PLANJ PAGE f 2- 
Borehole Number: 1 31 9 7 , Surface Elevation: 
Location - North: 
Date: 314 c, Total Depth: 1 L. 0' 

Company: Project No.: Geologist: , I .  6w( Gw- Turx. 

EG&G LOGGING SUPERVISOR 

2- BOREHOLE LOG 

East: Area: J /-FS 114.1 D- m&d- 

Sample Type. f - h - ~ ~  J )  core- 
Drilling Equip.: Gdmm - dg- 
- 

DATE I APPROVAL 
T I5 I V A  fl I I I z l  I I I 1 

ITES:  General: USCS is modified lor this log as follows. 
Materials amounts are estimated by % volume inslead of % weight. 
(1) Badly broken core. accurate footage measurementS not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not oossible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.U (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG P A G E ~ O F ~  

Surface Elevation: 

Total Depth: I Lt .-0 ' 
Company: I Project No.: 

I Borehole Number: 

Date: 

3 I 9 7 
Location - North: East: Area: 1f&5 tr4.4 DjdVdzFAI Esci 

Geologist: \.6m/ C 2 - A  

3 - - . -  
Drrlling Equip.: r~8&n&z--- d Sample Type. & 'm4JoLawA 

EG&G LOGGING SUPERVISOR 

APPROVAL ~~ DATE 
I 

4.: 
B P  
W <  W 

JOTES- General: USCS is modified for this log as follows 
Materials amounts are estrmated by 7b volume instead of % welght. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible 

(-01 I-~)(501U--0)OXFam GT.IAXOMHm2) 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.M (REV. 21 
~ -, 

k 

APPROVAL 

;i” 3: 54 ’  

‘OTES General: USCS is modified for this log as foilows 
Materials amounts are estimated by % volume instead of % welght 
(1) Badly broken core, accurate faotage measurements not possible 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 

la1 I-*XU)IY.PYIYFam G T . U Y O M I P I  



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: (32?? Surface Elevation: 

Date: 052397 /OS2797 Total Depth: IT. 3 

Geologist: J.80~ L Company: TMG. Project No.: 

EG&G LOGGING SUPERVISOR 

P A G E 2  m z  

Location - North: East: kea: !US 119. I I)OLJY& ,b 

Drilling Equip.: G&& 

4 

Sample Type. f& 'ad&> cQ/e - 

FORM GT.lA (REV. 2) 

DATE I APPROVAL 
I I I I 

SAMPLE DESCRIPTION 

\IOTES General. USCS IS modifled for thls log as follows 
Materials amounts are estimated by % volume insiead of % welght. 
(1) Badly broken core. accurate footage measurements not possible 
(2) Core breaks cannot be matched, accuraie footage measurements no1 possible 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 
FORM GTJA (REV. 2) 

'i SAMPLE DESCRIPTION 

. 

NOTES General USCS is modhed lor this log as foiiows 
Materials amounts are estimated by ?& volume Inslead of % weight 
(1) Badly broken core. accuraw footage measurementS not possible 
(2) Core breaks cannot be matched accuraie footage measurements not possible 
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: 33 9 7 Surface Elevation: 
Location - North: East: Area: lw 1l%1 
Date: OS tzq 7 Total Depth: XO. 'i) 
Geologist: \.L.,I- 
Drilling Equip.: 

PAGE 'L OF& 

Company: Twya Project No.: 
Sample Type: L L - ~ + ~ A ,  ,+ 

P 

EG&G LOGGING SUPERVISOR 

NOTES. General: USCS is modifled for thfs log as foiiows 
Materials amounts are estlrnatea by % volume Inslead of % wecght. 
(1) Badly broken core. accurale footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage meaSurementS not possible. 
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ROCKY FLATS PLA - 

Borehole Number: (3447 
Location - Noah: East: 
Date: 053437 
Geologist: d .I%.,(- 

Drilling Equip.: ?,-Q c& 

I EG&G LOGGING SUPERVISOR 

r 

I APPROVAL 

SAMPLE DESCRIPTION 

4, ocL45:o-r( 

VOTES General USCS IS modified for this log as f ~ i i o ~  
Materials amounts are estcrnated by "& volume instead of :; welght 
(1) Badly broken core, accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not posslble 



u.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.m mv. 21 

- eprn: w. o' - 
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ROCKY FLATS PLANT BOREHOLE LOG 
Borehole  Number: 3qf9 7 Surface  Elevation: I14,l Ld.e Location - North: , Fast: Area: Le5 .o' Date: OYZS 4 7 /  QLO34 7 Total Depth: 'b 
Geologist: -J. L Company: -1 % Project No.: 
Drilling Equip.: S a m p l e T y p e .  a s  ca& 

EG&G LOGGING SUPERVISOR 

J I 
- Project No.: 

I .  - a&  



U.S. DEPARTMENT OF ENERGY RI 

I ROCKY FLATS PLANT BOREHO 

u 

EG&G LOGGING SUPERVISOR 

LE LOG PAGE-!-  OF^ 
Surface Elevation: 

Total Depth: 20.3 
Company:TXmt, Project No.: 
Sample Type a d D , , ,  I o~ 

Area: If 4 . \  b d w  ' 

I I 
I I f +  



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.l.4 CREV. 2 )  

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: I XGL; 7 Surface Elevation: .a \T 
Location - North: East: Area' !M< t I4 , f  j l ~ ~ a ~ ,  
Date: OS2957 Total Depth: W.3 
Geologist: J- &,,/- 

EG&G LOGGING SUPERVISOR 

PAGE * OF& 

SAMPLE OESCRIPTJON 

I -4- - I- C - X I  
ITES General USCS ts modified for this log as ioilows 

Materials amounts are estimated by 9b volume Instead of :: wekght. 
(1) Badly broken core. accurate footage measurements not possible 
(2) Core breaks cannot be malched accuraie footage measuremenb not possible 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV. 2) 

I ROCKY FLATS PLANT BOREHOLE LOG P A G E L O F 2  

NOTES General USCS IS modified for thts log as follows 
Materials amounts are estimated by 72 volume insiead of % welght 
(1) Badly broken core, accurate footage measurements not possible 

! Borehole Number: I?/n G; 7 
Location - North: East: 
Date: 0 c3 2 7 9 7  
Geologist: J , Bo., l- 
Drilling Equip.: G 4d-L 
EG&G LOGGING SUPERVISOR 

(2) Core breaks Cannot be matched. accurate footage measurements not possible 

- 
Surface Elevation: 

Total D e p t g  '9.0 
Conpany: It- Project No.: 

k e a :  Iff55 (a,( b- d,b+ 

Sample Type: &e,, d u d s  core 

SAMPLE DESCRIPTION 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGE 2  OF^ 
Borehole Number: I3 6 9 7 Surface Elevation: 

c Location - North: East: Area: 1 I I q. I T ) m  d,w-d- 
Date: O S z ? q 7  
Geologist: d . &&- Company: I Project No.: 

EG&G LOGGING SUPERVISOR 

Total Depth- \4 .g 

Drilling Equip.: <<- c1) &X.L Sample Type- --?azzzCu- 

Materials amounts are estimated by ?b volume instead of % weight. 
(1) Badly broken core. accurate footage measurements no1 possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 

i 

APPROVAL DATE 
I I I 

, 

SAMPLE DESCRIPTION 

c YA 
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a 

(I 

r 
ROCKY FLATS PLANT BOREHOLE LOG PAGE)OFC 1 

~ 

Borehole Number: I 2,? 47 Surface Elevation: 
Location - North: East: kea:  ~5 (14.1 m- 
Date: & - w 9 7  Total Depth: 17.0 ' 
Geologist: -1- Company: 7 m  Project NO.: 
Drilling Equip.: &w&, 

EG&G LOGGING SUPERVISOR 

Sample Type. ( ' , , & r ~ ~ ~ c s  co  ce 

~ P P R O V A L  ,~ DATE 
I J 

10. C - 

SAMPLE DESCRIPTION 

I NOTES. General: USCS is modified lor this log as foilows: 
Materials amounts are estimated by 92 volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible 

I I 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM G T . u  (REV. 2) 

Date: 05Z897 Total Depth: 17, 
Geologist: 3.Bda c CamDanv: (re/ht 

/ .  

I ROCKY FLATS - I .... 

, Drilling Equip.: G u &  

Materials amounts are estimated by Sb volume instead of :/o weight 
(1) Badly broken core. accurate footage measuremenb not possible 
(2) Core breaks CannOt  be matched accurafe footage measuremens not posstbte 

_ _  Project No.: V I  _ -  

r 
Sample Type: &A+ws 

EG&G LOGGING SUPERVISOR 





U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.1A (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG P A G E L 0 F . J -  
Borehole Number: I2( 9 3 Surface Elevation: 
Location - North: East: Area: I (65 I I'?. ( '%ora) 

Date: 6 -aA3 Total Depth: c8.0 
Geologist: 3 .'&w/ c%-- Conpany: h Project No.: 
Drilling Equip.: L& 
EG&G LOGGING SUPERVISOR 

Sample Type: /.Mh\-\c~c)cjj 

DATE APPHUVAL 
I 1 I 1 

SAMPLE DESCRIPTION 

7 . B  - 

NOTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by 7;  volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible 



- I Borehole Number: 122-9 7 Surface Elevation: 

Total Depth: 
Location - North: East: Area: ~l-t';S I\q,\ (50rk(P ) 
Date: 0 5'0747 
Geologist: J.& (och Company: I I P ~  

EG&G LOGGING SUPERVISOR 

\ t . 0 
ci Project No.: 

Drilling Equip.: XedQ c&J I>c Sample Type: /LSA)S c @e 

APPROVAL DATE 

B 

SAMPLE DESCRIPTION 

4 

NOTES. General. USCS is modified for this log as follows 
Maleriils amounts are estimated by % volume instead of % weight 
(1) Badly broken core. accurate footage measurements not possible 
(2) Core breaks cannot be-matched. accurate footage measurements not possible. 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.W (REV. 2) 
t 

' ROCKY FLATS PLANT BOREHOLE LOG PAGE ,& O F L ~  
Borehole Number: 12297 Surface Elevation: 
Location - North: East: Area: 1 HsS 1t9.1 % 
Date: 050 7 97 Total Depth: [ ( .  0 
Geologist: d.& Company: T,erd~ Project NO.: 
Drilling Equip.: C&-L.c-. 

EG&G LOGGING SUPERVISOR 

Sample Type: c-.t\ -4 d S  C e R  

I 

-4 

NOTES General USCS IS modified for thls log as foiiows 
Materials amounts are estimated by 72 volume instead of % welght 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched accurate footage measurements not possible L ~~ 



, 

Materials amounts are estimated by 7; volume instead of % weight. 
(1) Badly broken CUID. accutate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measuremens not possible. 

4 

1 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.lA (REV. 2) 

z ROCKY FLATS PLANT BOREHOLE LOG P A G E ~ O F -  
Borehole Number: 123 4 7 Surface Elevation: 
Location - North: East: Area: fk5 (l4,/ 4 '0, >@- 

- . -  _. , , A  

Geologist: A hf- Lompany: - . -  - I otal ueprn: I 10 .u 

Sample iype: (-+i - ddrl< f.9 

Tterra- Project No.: - 
Drilling Equip.: ,b,/ebDcb 
- 

EG&G LOGGING SUPERVISOR 
APPROVAL DATE 

SAMPLE DESCRIPTION 

I NOTES General USCS IS modified lor this log as Iollows 

a 
\ 

Materals amounts are estimated by 7; volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 

~ 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA mv. 2) 

ROCKY FLATS PLANT BOREHOLE LOG P A G E L O F 2  

Borehole Number: ( 2347 Surface Elevation: 
Location - North: East: i Date: L9<0$qF? Total Depth: 19 .O 
Geologist: A. Company: 7hm Project No.: 
Drilling Equip.: 

EG&G LOGGING SUPERVISOR 

Area: -43- I%< 1\4.! % 3- cfsq 

Sample Type. [-%- ,. , c ..,d 

APPROVAL 

SAMPLE DESCRIPTION 

c. 4 i / / l  

t 7YA I 

r L 
'1.0 - 

'OTES: General: USCS is modified for this log as follows: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core. accurate footage measurements nof possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 

1 
~ ~ ~ ' ~ ' ' ~ 1 M - ~ ) o X F m n  C T . U X O ~ I R )  



PAGEZoF;L ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: IZqq 7 Surface Elevation: 

Date: o5C347 
Geologist: ,&do.- Company: T1w-n Project NO.: 

Location - North: East: Area: 6 5 \14./ &,,CU 
Total Depth: {Ct 80 

Oriiling Equip.: G'-& Sample Type. & ~ 4 - - ~  *-*, L4pe 

APPROVAL DATE 
I I I 

e 

I 
SAMPLE DESCRIPTION 

NOTES: General: USCS is modified for this log as follows 
Materials amounts are esttmaled by % volume insfead of % werght. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurale footage measurements not possible. 

( ~ ~ 1 - 9 ) o O l  YV)OXFam CT.UXOM)IRZ) 



I Borehole Number: 12m7 
Location - North: East: 
Date: b-rZq7 

EG&G LOGGING SUPERVISOR 

Surface Elevation: 
Area: 1tW (\Gi.\ StJ- 
Total Depth: (?.7' 
Company:ci ~ J V -  Project No.: 
Sample Type: &A 'WoJ; C O C Q  

4 

I 

SAMPLE DESCRIPTJON 

NOTES: General: USCS is modified for this log as lollom: 
Materials amounts are estimated by % volume instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
12) a r e  breaks cannol be matched acctirate fnntane rneaa,romnntc n n ~  nnrr;hir. 



U.S. DEPARTMENT OF 

Materials amounts are estimated by :b volume instead of % weight 
(1) Badly broken core. accurate footage measurementS not possible 
(2) Core breaks cannot be matched. accurate footage rneaSuremenlS not possible 

___ 

FLATS PLANT ENERGY ROCKY FORM GT.lA (REV. 2) 

PAGE -Z. OF& 30REHOLE LOG 
Sudace Elevation: 

ROCKY FLATS PLANT I 
Borehole Number: 1 3 
Location - North: East: Area: 

Date: W 1 ~ 4  3 
Geologrst: Company: T i m  Project No.: 

Drilling Equip.: G 
d .%&/CJ- 

Sample Type: a l r . m . * 5 ~ C e  

EG&G LOGGING SUPERVISOR 
APPROVAL 

I - 1  

DATE 

SAMPLE DESCRIPTION 

c 
I D = ,7.5 ' 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.U R E V .  21 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: I 269 7 

tieologrst: A- i%-,/c.+- 

Drilling Equip.: & Sample Type: c -- 
EG&G LOGGING SUPERVISOR 

10.2 I l0.D 0 . 3  1 
NOTES: General: USCS is modified for this log as ioiiows: 

Materials amounts are estimated by % volume Instead of % weight. 
(1) Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched. accurate footage measurements not possible. 

( . 1 o I I - P x M I  Y-PXJXF- CT.UXOMJIIPZ) 



Borehole Number: 12f~ 77 Surface Elevation: 
Location - North: East: Area: f f f 5 5  114.1 coy, 
Date: oSr39 7. 
Geologist: d .f&,,!h- Company: j i crrti Project No.: 
Drilling Equip.: L 
EG&G LOGGING SUPERVISOR 

Total Depth: 14 .< 
Sample Type- f-+&db*< C C ~  

h 

L 

NOTES General USCS IS modified for this log as foiiows 
Materials amounts are estimated by % volume Instead of % waght. 
( I )  Badly broken core. accurate footage measurements not possible 
(2) Core breaks cannot be matched. accurate footage measurements not possible 

~~ 



Borehole Number: ! G)Oq? Surface Elevation: 
Location - North: East: kea:  !t% 119, I 5 0 3 ~ ~ 1 ) r a  

Dale: C h M ?  Total Depth: 2Q.O 
Geologist: J. L%I+ If,- Company: TWW Project No.: 

EG&G LOGGING SUPERVISOR 
Drilling Equip.: G a o a k  Sample Type: fhi--.-ux 2.,J C ; r Q  - 
APPROVAL 

SAMPLE DESCRIPTION 

i 
NOTES: General: USCS is modified for this log as ~OIIOWS: 

Materials amounts are estimated by 72 volume instead of % weight. 
(1) Badly broken core. accurate footage measurements nor possible. 
(2) Core breaks cannol be matched. accurate footage measurements not possible 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.M (REV. 2) 
~~~ -~ 

- -  ROCKY FLATS PLANT E ._ . _ _ _  
Surface Elevation: I 

Borehole Number: 

Location - North: East: Area: 11 
I q0 9 7 

I Date: 01% 0 cf 4 7 ~~~~~ 

30REHOLE LOG PAGE ZOF z ,  

I . I .  r., 

EG&G LOGGING SUPERVISOR 

I APPROVAL 

I 

k.6 ! 24.0 Ld.d t 

IOTES General USCS IS modified for Ihis log as foi lom = W.0' 
Materlals amounts are estimated by :: volume Instead of % Weight. 

( 1 )  Badly broken core. accurate footage measurements not possible. 
(2) Core breaks cannot be matched, accurate footage measuremen& not posslble 

~ 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FOKV e T . 1 ~  (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG P A G E L ~ _ ~ _ ]  - 

I Borehole Number: (3447 Surface Elevation: 
Location - North: East: Area: l*SS /19~ !  % n ~  

Date: D60597 Total Depth: 2 2  - 0 ' 
Geologist: d. Company: r 7  Project NO.: 

EG&G LOGGING SUPERVISOR 

Drilling Equip.: Sample Type: (-,-*-UL =rQ 
\ 

VOTES General. USCS is modified for this log as ~OIIOWS 

Materlals amounts are estimated by $b volume instead of % welght 
(1) Badly broken core. accurate loorage measuremens not possible 
(2) Core breaks cannot be matched. accurate footage measurements not possible 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 

APPROVAL DATE 
I I I 

? I  i 

7- 

4 

t o . 0  20.0 %.E 

SAMPLE DESCRIPTION 

1 

I i= --I 

OTES: General, USCS is modified for this log loiiows 
Materials amounts are estimared by Sb volume Inslead of % wplnht 

- a .  
(1 )  Badly broken core. accurale footage measuremen6 nor possible 
(2) Core breaks Cannol be matched accurate footage measurements not possible. 



u.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA mv. 2) 

IRoCKY L 

ROCKY FLATS PLANT BOREHOLE LOG PAGE>  OF^ -1 

Borehole Number: I 394 7 
Location - North: 
Date: Ohdb? 7 
Geologist: .)- SI+  la^ Company: T k r -  Project No.: - 

EG&G LOGGING SUPERVISOR 

Surface Elevation: 
Area: 114.1 j O d r c l  East: fbk5 
Total Depth: 12.0 

Drilling Equip.: G h 0 % ~  Sample Type. c--h 'd-.,J C ; r Q  \ 

:pan;: X 2 t z r h  - Project No.: - I 
C ; r Q  

r 

I APPROVAL 

SAMPLE DESCRIPTION 

4 

I I 78.0 , I 

NOTES General USCS is modified for lhis log as IOIIOWS 
Materials amounts are estfrnated by 5; volume instead of "G wefght 
(1) Badly broken core. accurate footage measurements not posslble 
(2) Core breaks cannot be matched accurale footage measuremen& not possible I 





U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GTJA (REV. 2) 

ROCKY FLATS PLANT BOREHOLE LOG P A G E L O F &  
Surface Elevation: Elorehole Number: 13R9 7 I 

Location - North: East: Area: 1-5 \ I  q, 1 S ' o j r t e  
Dale: t%\O 97 Total Depth: W-0' 
Geologist: J. &+ Company: T;wvt- Project No.: 

EG&G LOGGING SUPERVISOR 
Drilling Equip.: 6 G 0-b Sample Type: c-,-,-i-*-uxt, CY -rQ I 

L 

NOTES General USCS IS modified for thts log as follows 
Matermls amounts are estimated by % volume insiead of % weight. 
(1) Badly broken core, accurale footage measurements no1 possible 
(2) Core breaks cannot be matched. accurate footage measurements not posslble 



ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: I3 89 7 Surface Elevation: 
Location - North: East: Area: !*,5 I I 4  .! 5w-o 
Date: OILY ((IS 7 Total Depth: 20.0 ' 
Geologist: A. 1 % ~  & Company: ' i - ' . ~  A- Project No.: 
Drilling Equip.: C; ea 0-b Sample Type. c - ~ w - ~ . , ~  C ; ~ Q  

FG&G LOGGING SUPERVISOR 

PAGE 2 OF& 

L 

APPROVAL DATE 
I I 4 1 

SAMPLE DESCRIPTION 

/- + \ I  

3-3 = 20.0'- 1 OTES General USCS 1s modlfied for thls log as ~ O I ~ O W S  

Materials amounts are estimated by '% volume instead of $6 welghl. 
(1) Badly broken core. accurafe footage measurements not possible 
(2) Core breaks cannot be matched. accurate footage measurements not posslble 

~~ 

i 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.U M V .  2) 

ROCKY FLATS PLANT BOREHOLE LOG PAGELOFA 1 I Borehole Number: I 4197 Surface Elevation: 

Total Depth+ ($ .o' 
Company: :ma Project No.: 

Location - North: East: Area: 1% % 114.l SJ- 
Date: DL1147 

Sample Type. ~ - , - t - * ~  >.a, C j C Q  

EG&G LOGGING SUPERVISOR 
APPROVAL 

3TES General. USCS IS rnodlfled for this log as follows 
Malerrals amounts are estimated by ?b volume Instead of X weghl. 
( 1 )  Badly broken core, accurate footage measurements not possible 
(2) Core breaks cannot be matched. accurate footage measurements not posslble 



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.M W V .  2) 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: Id 19 7 Surface Elevation: 
Location - North: East: Area: I* 5 I14 I '&w r a  

Total Depth+-I e. 0' 
Geologist: A- &I+ Company: IXJ-K+ Project No.: 

EG&G LOGGING SUPERVISOR 

PAGE 2 w& 

' Date: ob1147 

Drilling Equip.: G Q  rib Sample Type (-,--t-i- 2.,, C;rQ 

APPROVAL ,~ DATE 

SAMPLE DESCRIPTION 

t 3 0 . 8  1 I - r  , I 4 
NOTES General USCS IS rnodlfied lor lhls log as ~ O I ~ O W S  

Malerials amunts are estimated by 7: volume Inslead of % weight. 
( I )  Badly broken core. accurale footage measurements not possrble 
(2) Core breaks Cannot be maiched accurate footage measuremen& not possible 

j .  



Appendix B 
SW 846 Method 8260A Analyte List 



SW 846 Method 8260A Analyte List 

Chloromethane 
Vinyl Chloride 
B romomethane 
Chloroethane 
1,l -Dichloroethene 
Acetone 
Carbon disulfide 
Methylene chloride 
trans- 1,2-Dichloroethene 
1,l -Dichloroethane 
cis - 1,2-Dichloroethene 
2-Butanone 
Chloroform 
1 , 1 ,1 -Trichloroethane 
Carbon tetrachloride 
Benzene 
192-Dichloroethane 
Trichloroethene 
1,2-Dichloroproane 
B romodichloromethane 
cis- 1,2-Dichloropropene * 4-Methyl-2-pentanone 
Toluene 
trans- 1,2-Dichloropropene 
1,l ,ZTrichloroethane 
Tetrachloroethene 
2-Hexanone 
Chlorodibromomethane 
Chlorobenzene 
Ethylbenzene 
m,p-X ylene 
0-X ylene 
Styrene 
Bromoform 
1,1 92,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 



Appendix C 
Analytical Results - Downgradient Investigation 
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Appendix D 
Analytical Results - Implementation Investigation 
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Appendix E 
Agency Correspondence 



dUL- '4-97 MON 13:55 
07107/Q7 KON 12:Zl FAX 

- 4 7  
1 

jllL -7  1997 
Ref: 8EPR-F 

MX. Steve s la ten. 
Depazfxaent ot Energy 
Koaky n a t a  Office 
P.0. BOX 928 
Colden, CO 80402-0928 

e- 

'Lr 



JUL- X-97 MON 13:56 

e 
FAX NO, 303 966 4728 P. 03 

I f  you have m y  canmats  or qqestions, please contact ~ a r y  
Kle- ac 312-6246', 

8hcerely, - -  

A+ I& 
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