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EXECUTIVE SUMMARY 

This addendum to the 1991 Annual RCRA Groundwater Monitoring Report for Regulated Units 
at Rocky Flats Plant completes the information required under the Colorado Hazardous Waste 
Act regulations 6 CCR 1007-3, Subpart F, 265.94. Data presented in this addendum, which 
were unavailable during preparation of the 1991 Annual RCRA Groundwater Monitoring Report 
dated March 1, 1992, consist of groundwater geochemical data for the three RCRA regulated 
units at Rocky Flats Plant (Solar Evaporation Ponds, West Spray Field, and Present Landfill). 

- 

Newly acquired groundwater quality data provided in this addendum support the findings and 
conclusions presented in the 1991 Annual RCRA Groundwater Monitoring Report. No new 
interpretations or conclusions are made in this addendum concerning groundwater flow and 
contamination at the three RCRA regulated units. 
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1.0 INTRODUCTION 

This addendum to the 1991 A M U ~  RCRA Ground Water Monitoring Report for Regulated Units 

at the Rocky Flats Plant (hereafter referred to as the 1991 Report) completes the information 

required under the Colorado Hazardous Waste Act regulations 6 CCR 1007-3, Subpart F, 265.94. 

Data presented in this addendum, which were unavailable during preparation of the 1991 Report, 

include groundwater quality for the three regulated units (Solar Evaporation Ponds, West Spray 

Field, Present Landfill) at the Rocky Flats Plant (RFP). 

Additional data received to supplement the 1991 Report have been listed by Resource 

Conservation and Recovery Act (RCRA) unit, well number, analyte group, and sampling quarter 

in a data accountability table (Appendix A). Additional 1991 data available in this addendum 

are designated in the table with an "X." Because the unconfined water table at RFP is dynamic, 

there were times when there was insufficient water in wells to sample for the entire parameter 

list. As a result, not all wells have data for every parameter. For low production wells, sample 

collection was prioritized as follows: volatile organic compounds (VOCs), inorganics, 

nitratehitrite, gross alpha/gross beta/uranium, dissolved metals, plutoniutdarnencium, tritium, 

cesium/radium/strontium, cyanide, and phosphate. For those wells, a qualifier such as TR" 

(Analysis Not Requested), or "RS" (Rad Screen Only Requested) is used in the table to signify 

an incomplete data set. Appendix B includes all additional groundwater quality data for 1991. 

Groundwater quality data presented in the addendum consist of data from the third and fourth 

quarters of 1991 for dissolved metals and VOCs; first, third, and fourth quarters for inorganics 

(including water quality parameters); and first and fourth quarters for radionuclides. Data 

obtained during 1991 and presented in this addendum are in the process of being validated in 
accordance with Environmental Management Program Quality Assurance procedures. At the time 

this addendum was prepared, only 59 percent of the data had been validated. Therefore, 

conclusions made in this addendum are based on, as yet, much unvalidated data and may change 

as all the data are validated. Table A-1 lists the chemical constituents monitored in groundwater 

during 1991. 
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Additional 1991 groundwater quality data from monitoring wells located within each RCRA unit 

were assessed by comparing the additional data to background groundwater quality obtained from 

sitewide background wells at RFP and to historical water quality data (&om previous and 

subsequent sampling periods) for each well. The sitewide background wells are predominantly 

located upgradient of the plant’s industrial facilities and are unaffected by plant activities, 

providing samples that are representative of background groundwater quality for the entire site. 

Comparison to sitewide background values is presented for general purposes only, as appropriate. 

Table A-2 presents background groundwater quality exceedance values at RFP. 

Additional data obtained from downgradient wells for each regulated unit discussed in the 1991 

Report were evaluated by comparing upgradient to downgradient data populations using the 

statistical methods outlined in Section 1.2.3 of the 1991 Report (summarized in Figure A-1), 

where such additional data were sufficient to allow statistical comparison. For each RCRA unit, 

downgradient groundwater contamination may be indicated when either the proportion of 

detections downgradient is significantly greater than upgradient, or there is a statistically 

significant increase in the mean analyte concentration downgradient with respect to the upgradient 

concentration as determined by analysis of variance (ANOVA) testing. Data presented in this 

addendum for the Solar Evaporation Ponds and the Present Landfill were not subjected to 

statistical analysis due to the small size of the data set relative to the original data set; the 

additional data would therefore not affect the statistical conclusions reached in the 1991 Report. 

Sufficient data were available, however, to allow statistical analysis and comparison between 

upgradient and downgradient data for the West Spray Field due to the greater number of data 

points for this RCRA unit. Any changes in the interpretations and conclusions reached in the 

1991 Report as a result of additional data in the addendum are noted. 

The 1991 Report included an analysis of groundwater elevations for the four quarters of 1991. 

No new data were added to the data set and there are no changes in interpretation of the 

groundwater flow system at the individual RCRA units. 
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2.0 SOLAR EVAPORATION PONDS 

Table A-3 is a list of groundwater monitoring wells at the Solar Evaporation Ponds. Figures A-2 

and A-3 show the location of wells screened in surficial and weathered bedrock materials, 

respectively, that have additional data and list the analyte groups for which additional data were 

received. Appendix B presents the complete analytical results. Additional groundwater quality 

data from 14 wells at the Solar Evaporation Ponds for 1991 are included in this addendum. Eight 

of 14 wells at the Solar Evaporation Ponds are screened in sdicial  materials; six wells are 

screened in weathered bedrock. 

For surficial wells, additional data are presented from the first and fourth quarter for 

radionuclides (six wells), the third quarter for inorganics (including water quality parameters) 

(three wells), the third quarter for metals (two wells), and the third quarter for VOCs (three 

wells). For weathered bedrock wells, additional data are presented from the fourth quarter for 

radionuclides (five wells), and from the third quarter for inorganics, metals, and VOCs (one 

well). 

2.1 GROUNDWATER QUALITY IN THE SOLAR EVAPORATION PONDS AREA 

Figures A-4 and A-5 show the concentrations of Uranium-233, 234 (U-233, 234) in wells 

screened in surficial materials and weathered bedrock, respectively. These figures include 

additional 1991 data. Concentrations of U-233, 234 for the six surficial wells supplying 

additional fourth quarter data range from 2.17 (P207489) to 33.7 picocuries/liter ( p m )  (2187). 

Reported concentrations of U-234 in the six wells are all above sitewide background values, but 

are within the range of values (2.13 to 105.2 pCi/l) reported for the Solar Evaporation Ponds. 

(EG&G 1991). 

Additional fourth quarter data for U-233, 234 for the five weathered bedrock wells range from 

2.3 (P210189) to 37.49 pCi/l (€909889). Levels of U-233, 234 for weathered bedrock are also 

above sitewide background values, but are also within the range of values reported for weathered 

bedrock wells at the Solar Evaporation Ponds (EG&G 1991). Concentrations of additional 

2- 1 
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U-233, 234 data for surficial materials and weathered bedrock are highest in wells located 

northeast, southeast, and immediately north and south of the Solar Evaporation Ponds, which is 

consistent with distributions reported in the 1991 Report (EG&G 1991). 

Figure A4 also shows the detected concentrations of Uranium-238 (U-238) in surficial wells for 

1991, including additional fourth quarter data. Concentrations of additional data in surficial 

materials range from 1.89 (P207489) to 22.2 pC$ (2187). These levels are consistent with levels 

for previous quarters where the range was reported as 1.61 to 74.7 pCi/l @G&G 1991). Detected 

concentrations in weathered bedrock wells (Figure A-5) range from 1-10 (P210189) to 28.56 pCi/l 

(P209489). The range presented in the 1991 Report was 0.23 to 67.79 pCi/l. These levels are 

also consistent with previous quarters (EG&G 1991). The highest concentration of U-238 in the 

additional data for surficial materials was in well 2187, located southeast and downgradient of 

the Solar Evaporation Ponds. The highest level of U-238 in the additional data for a bedrock 

well was in well P209489, located immediately north and downgradient of Pond 207-C. 

Concentrations of Americium-241 (total) (Am-241 (total)) and Plutonium-239, 240 (total) (Pu- 
239,240 (total)) for surficial and weathered bedrock wells for additional fourth quarter data were 

all below the detection limit (DL = 0.01 pCi).  Consequently, no additional figures depicting 

the new data were prepared for this addendum. Decreases in Am-241 (total) concentrations from 

0.136pCin in the second quarter to nondetect levels in the fourth quarter were observed in 

surficial well 1586, located northeast and downgradient of the french drain and the Solar 

Evaporation Ponds. Levels of Am-241 (total) and Pu-239,240 (total) in the additional data are 

consistent with concentrations in the 1991 Report (EG&G 1991). 

Additional data for nitratehitrite (NOJNOJ was reported for three surficial material wells and 

one weathered bedrock well for third quarter 1991. Additional data for surficial wells range from 

37.0 to 160 milligrams per liter (mg/l). Well 2686 reported 37 mg/l, well 2886 reported 

150 ma, and well 5687 reported 160 m a .  These wells are located immediately south and east 

of the Solar Evaporation Ponds. There was no change in concentrations for well 2686 from 
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previous or subsequent quarters. Well 2886 exhibited a range in concentrations for nitratebitrite 

from 62 to 170 mgll in the second quarter, to a high of 240 mgll in fourth quarter. Third quarter 

data for well 2886 is consistent with this range. Third quarter concentrations in well 5687 

(160 mg/l) are greater by almost a factor of two than either previous or subsequent quarters, but 

does not substantially alter the interpretation presented in the 1991 Report. Nitratehitrite levels 

of 10 mg/l for the third quarter in weathered bedrock well P209389 are consistent with previous 

and subsequent quarters for this well and within the range of values established in the 1991 

Report. 

VOCs were detected in one of three surficial wells (5687) and one additional weathered bedrock 

well (P209389) for third quarter 1991 (Figures A-6 and A-7, respectively). VOCs detected in 
groundwater in surficial well 5687 include trichloroethene (TCE), 1,l-dichloroethane (1,l-DCA), 

1, l-dichloroethene (1,l -DCE), and total- 1 ,Zdichloroethene (t- 1,2-DCE) at concentrations ranging 

from 6 micrograms per liter ( p a )  to 74 pa (TCE). VOC detections in weathered bedrock well 

P209389 include 1,l-DCE, chloroform, carbon tetrachloride, and acetone at concentrations 

ranging from 8 pgA to 84 pa (1,l-DCE). Concentrations of  VOCs in these two wells are 

unchanged from values presented in the 1991 Report and, therefore, do not alter established 

conclusions regarding VOC occurrence in the Solar Evaporation Ponds area. The presence of 

acetone in well P209389 is probably due to contamination during laboratory analysis. Acetone 

has been recognized by the U.S. Environmental Protection Agency as a common laboratory 

contaminant (EG&G 1991). 

2.2 CONCLUSIONS 

Conclusions regarding groundwater quality in the area of the Solar Evaporation Ponds in the 1991 

Report @G&G 1991) indicate that groundwater in downgradient surficial and weathered bedrock 

wells to the north, east, and southeast of the Solar Evaporation Ponds are impacted with 

radionuclides, VOCs, inorganics (primarily nitratehitrite), and total dissolved solids (TDS). 

Additional data received for 1991 support these conclusions. VOCs were also detected 

upgradient and south of the Solar Evaporation Ponds in the vicinity of Pond 207-C in third 

-379 1/31/92 9:21 am pf 
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quarter 1991. The occurrence of radionuclides in wells within and downgradient of the Solar 

Evaporation Ponds for fourth quarter 1991 is consistent with the distribution identified in the 

1991 Report. Levels of nitratehitrite are also consistent with those reported previously (EG&G 

1991). 
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3.0 WEST SPRAY FIELD 

Appendix B presents additional data from nine wells from third and fourth quarters of 1991 at 

the West Spray Field. Additional data included inorganics for the third (five wells) and fourth 

quarter (three wells), metals for the third (five wells) and fourth quarters (three wells), 

radionuclides for the fourth quarter (seven wells), and VOCs for the third (five wells) and fourth 

quarters (three wells). Table A 4  lists the West Spray Field groundwater monitohg wells. 

Figure A-8 depicts the location and analyte groups for which additional data are presented for 

surficial wells. There were no outstanding data for weathered bedrock wells. Due to the large 

amount of additional 1991 data for the West Spray Field relative to the original 1991 data set, 

statistical analysis of the data was performed. 

3.1 STATISTICAL EVALUATION OF DOWNGRADIENT GROUNDWATER 
QUALITY WITH RESPECT TO UPGRADIENT GROUNDWATER QUALITY 

Groundwater quality data from a monitoring well located upgradient of the West Spray Field 

were statistically compared with groundwater quality data from monitoring wells located 

downgradient of the unit to assess potential contaminant releases into the uppermost aquifer by 

the regulated unit. One upgradient well (5186) provides upgradient groundwater quality data for 

the West Spray Field. Five wells (B110989, B111189, B410589, B410689, and B410789) 

monitor downgradient groundwater quality. Comparisons between downgradient and upgradient 

groundwater data were made following the statistical methods discussed in Section 1.2.3 of the 

1991 Report (EG&G 1991). Figure A-1 presents a flowchart describing the process used to 

select the appropriate statistical procedure for each analyte at the regulated unit. For the West 

Spray Field, sufficient additional 1991 data were available to allow statistical analysis to be made 

using the flowchart as guidance. 

Tables A-5, A-6, and A-7 summarize the statistical comparisons between upgradient and 

downgradient groundwater. Mercury was the only analyte having less than 10 percent quantified 

results that exceeded the detection limit in a downgradient well (Table A-5). For analytes with 

10 to 50 percent quantified results (Table A-6), a test of proportions indicates that magnesium 

3- 1 
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has a statistically higher proportion of detects in downgradient wells when compared to the 

upgradient well. The proportion of detections in the upgradient well is less than the proportion 

of detections in the downgradient wells, indicating potential contamination with respect to this 

analyte in the downgradient wells. Phosphate was found to occur at higher concentrations in the 

upgradient well than downgradient, indicating an upgradient and off-site source of phosphate at 

the West Spray Field. Acetone occurs with some frequency (10 to 50 percent quantifkd results); 

however, the statistical analysis indicates that there is no significant difference between the 

upgradient and downgradient occurrence of this analyte based on the test of proportions. The 

presence of acetone in West Spray Field groundwater samples is thought to be due to laboratory 

contamination during sample analysis (EG&G 1991). 

Table A-7 summarizes the results of ANOVA tests on groundwater data for analytes with more 

than 50 percent quantified results. Analytes and parameters showing statistically significant 

differences between upgradient and downgradient wells include uranium-233, 234, fluoride, 

chloride, sodium, sulfate, nitrate/nitrite, and specific conductance. The occurrence of uranium- 

233, 234, fluoride, sodium, and chloride, in downgradient wells at concentrations statistically 

greater than upgradient wells and an increase in specific conductance values, may indicate 

downgradient contamination. Analytes detected in upgradient wells at concentrations exceeding 

downgradient wells include nitrate/nitrite and sulfate. 

3.2 GROUNDWATER QUALITY IN THE WEST SPRAY FIELD AREA 

Radionuclides detected in West Spray Field monitoring wells during 1991 include Am-241 (total), 

Pu-239, 240 (total), U-233, 234, and U-238. Additional 1991 data for radionuclides (fourth 

quarter results) report concentrations that are below the detection limit for these analytes. 

Statistical analysis of all 1991 West Spray Field data (Table A-7) indicate that one radionuclide 

(U-233, 234) occurs at concentrations in downgradient wells at statistically greater levels than 

upgradient concentrations. U-233, 234 was detected in two of four quarters in three 

downgradient wells (B 110789, B410589, and B410789), indicating an impact on groundwater 

quality by the West Spray Field. Detections of Am-241 (total), Pu-239, 240 (total), and U-238 
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showed no significant statistical difference between upgradient and downgradient wells. AS a 

result, additional data for radionuclides presented in this addendum do not alter conclusions made 

in the 1991 Report regarding radionuclide occurrence at the West Spray Field. 

MetaIs were detected infrequently in monitoring wells at the West Spray Field. Statistical 

analysis (Tables A-6 and A-7) indicate that only magnesium and sodium occur at concentrations 

in downgradient wells at statistically greater concentrations than upgradient wells. However, 

neither of these analytes exceeds sitewide background values. Strontium approaches the critical 

2 value for downgradient wells (Table A-6), but was frequently detected in sample blanks and 

may not be representative of groundwater concentrations at the West Spray Field (EG&G 1991). 

Of the additional 1991 data for metals, only aluminum, chromium, and iron occur at levels above 

sitewide background (Well 5686), but not at levels that would indicate an impact on the surficial 

materials flow system. The additional metals data for the West Spray Field do not alter the 

conclusions regarding metal occurrences reached in the 1991 Report. 

Inorganic analytes frequently detected include bicarbonate, chloride, fluoride, nitrate/nitrite, 

orthophosphate, sulfate, and total suspended solids. Of these, only chloride, fluoride, and sodium 

occur at significantly greater concentrations in the downgradient wells (Table A-7). 

Nitratebitrite, phosphate, and sulfate occur at significantly greater concentrations in upgradient 

wells, suggesting an upgradient source for these analytes (Tables A-6 and A-7). Levels of sulfate 

did not exceed sitewide background values in any well. Figure A-9 illustrates nitratehitrate data 

for third quarter 1991, including additional data from seven wells not included in the 1991 

Report. A comparison of second quarter data (Figure 3-8 in the 1991 Report) and third quarter 

data (Figure A-9) show little change in nitratelnitrite values between the two quarters. Therefore, 

the additional third quarter data does not alter previous conclusions regarding nitratelnitrite 

occurrence in the West Spray Field area @G&G 1991). Nitrate/nitrite concentrations exceeded 

sitewide background values in one well (B410789) for additional third quarter data. 
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3.3 CONCLUSIONS 

Groundwater quality data for 1991, including additional data not included in the 1991 Report, 

indicate that the West Spray Field may be contributing uranium-233, 234, magnesium, chloride, 

fluoride, sodium, and nitrate/nitrite to the alluvial groundwater. Nitrate/nitrite values in 

upgradient, as well as downgradient wells, suggest that an upgradient source of this analyte 

exists. The presence of VOCs in sample blanks suggests laboratory contamination and is not 

considered indicative of VOC-contaminated groundwater. Additional data for the West Spray 

Field for 1991 and the statistical treatment of all 1991 West Spray Field data are consistent with 

conclusions made in the 1991 Report regarding analyte occurrence and distribution. In summary, 

neither statistical treatment nor analysis of the additional data altered conclusions made in the 

1991 Report regarding analyte occurrence and distribution. 
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4.0 PRESENT LANDFILL 
Appendix B presents additional data from 24 wells at the Present Landfill for third and fourth 

quarters, including data for radionuclides (19 wells), inorganics (eight wells), VOCs (five wells), 

and metals (four wells). Seventeen of the 24 wells are screened in surficial materials and seven 

are screened in weathered bedrock. Table A-8 lists the groundwater monitoring wells at the 

Present Landfill. Figures A-10 and A-1 1 show the location of surficial and weathered bedrock 

wells, respectively, that have additional data. 

4.1 GROUNDWATER QUALITY IN THE PRESENT LANDFILL AREA 

Additional 1991 data indicate that radionuclides were infrequently detected in surficial wells at 

the Present Landfill (Figure A-12). Only one surficial well (6387) reported detections of Am-241 

(total) and Pu-239, 240 (total) above sitewide background for additional fourth quarter data. 

Concentrations were reported for Am-241 (total) at 0.05 p a ,  and for Pu-239, 240 (total) at 

0.24pCi/l in this well. These concentrations are approximately double the concentrations 

reported in previous quarters for this well. Well 6387 is located within Individual Hazardous 

Substance Site (IHSS) 114. 

U-234 was detected in three of 1 1  surficial wells and two weathered bedrock wells from the 

additional data. Surficial wells 6387, 6487, and 7087 reported detections above sitewide 

background. Weathered bedrock wells B206189 and B207089 had levels of U-234 (19.49 pCfl 

and 2.348 pCi/l, respectively) above sitewide background values. Well B207089 is a 

downgradient well. No significant changes were noted since the previous sampling period, and 

levels of U-234 in these wells are consistent with levels reported in the 1991 Report. 

One detection of U-235 was reported for weathered bedrock well B206189 at 0.71 pCi/l for the 

additional data for the third and fourth quarters. No detections of U-235 in surficial wells were 

reported. U-238 was detected in only two of the 1 1  surficial wells and two of the weathered 

bedrock wells that had additional data for third and fourth quarters. All detections of U-238 for 

surficial and weathered bedrock wells were below sitewide background values. 
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Additional data for inorganics were reported for three surficial wells and two weathered bedrock 

wells for third quarter and one surficial well and two weathered bedrock wells for first quarter 

1991. Inorganics of concern in the 1991 Report include bicarbonate, calcium, chloride, 

magnesium, sodium, and TDS (EG&G 1991). 

Bicarbonate was detected above sitewide background in one surficial well (7087) at 260 mg/l, 

and one weathered bedrock well (B206289) at 280 mg/l. Calcium was detected in two surficial 

wells and one weathered bedrock well at levels slightly above sitewide background. The highest 

concentration above background in a surficial well was 82.7 mg/l in Well 7087. Calcium at 73.0 

mg/l was reported at weathered bedrock well B206289. Chloride levels above sitewide 

background were reported only in surficial well 7087 at 48.0 m a .  Magnesium was reported 

slightly above background levels in two surficial and one weathered bedrock well. Sodium was 

detected above background level in only one surficial well (7087). Levels of TDS above sitewide 

background were detected only in surficial well 7087 at 500 mg/l. Overall, levels of inorganics 

in the additional data for wells at the Present Landfii are consistent with levels reported in the 

1991 Report and do not change the conclusions regarding contaminant distributions at this unit. 

VOCs were not detected in any of the wells reporting additional data for the Present Landfill 

area. Surficial wells 6087,7087,7187, and weathered bedrock wells B206289 and B206889 all 

report nondetects for VOCs for the third quarter, which is consistent with levels reported in 

previous and subsequent quarters for these wells. VOCs were reported to have been detected 

infrequently in alluvial monitoring wells and not at all in weathered bedrock wells for 1991 

(EG&G 1991). 

Three surfcial wells (6087,7087, and 7187) and one weathered bedrock well (B206289) supplied 

additional data for third quarter metals. Metals of concern identified in the 1991 Report include 

chromium, lithium, potassium, and strontium. Chromium was detected in three surficial wells 

at concentrations ranging from 0.0216 to 0.0845 mfl. Duplicate samples from these same wells 

were nondetects. Lithium was not detected in additional data for surficial or weathered bedrock 
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wells. Potassium was detected below background levels in one surficial well, but was not 

detected in any additional weathered bedrock wells. Strontium was detected in three surficial 

wells and one bedrock well at levels below sitewide background. There were no changes in 

concentrations of these metals compared to the 1991 Report. 

4.2 CONCLUSIONS 
With the exception of fourth quarter Am-241 (total) and h-239,240 (total) data reported for well 

6387, levels of radionuclides, inorganics, VOCs, and metals reported for wells that have 

additional data for 1991 are consistent with levels reported for these wells in the 1991 Report and 

do not alter the conclusions regarding contaminant distributions reached in that previous report. 

The significance of radionuclide levels in well 6387 will be assessed by carefully evaluating data 

from subsequent quarters in 1992. 
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Table A-1 Chemical Constituents Monitored in Groundwater During 1991 

Page 1 of 3 

FIELD PARAMETERS 
PH 
Specific Conductance 
Temperature 
Dissolved Oxygen 
Alkalinity 

INDICATORS 
Total Dissolved Solids (TDS) 
Total Suspended Solids (TSS) 
pH (’) 

METALS 
Target Analyte List 

Aluminum (Al) 
Antimony (Sb) 
Arsenic (As) 
Barium (Ba) 
Beryllium (Be) 
Cadmium (Cd) 
Calcium (Ca) 
Chromium (Cr) (2) 

Cobalt (Co) 
copper (a) 
Iron (Fe) 
Lead (Pb) 
Magnesium (Mg) 
Manganese (Mn) 

Nickel (Ni) 
Potassium (K) 
Selenium (Se) 
Silver (Ag) 
Sodium (Na) 
Thallium (Tl) 
Vanadium (V) 
Zinc (Zn) 

Cesium (Cs) 
Lithium (Li) (3) 

Mercury (Hg) 

RFXfI’BL01517/31/92 8 3  am pf 



Table A-1 Chemical Constituents Monitored in Groundwater During 1991 

Page 2 of 3 

METALS (continued) 
Molybdenum (Mo) 
Strontium (Sr) 
Tin (Sn) 

ANIONS 
Carbonate (CO,) 
Bicarbonate (HCO,) 
Chloride (Cl) 
Fluoride (F) 
Sulfate (SO,) 
Nitratemitrite (NODO,) 
Cyanide (as N) (4) 

ORGANICS (5) 

Target Compound List - Volatiles: 
Chloromethane (CH,CL) 
Bromomethane (CH3Br) 
Vinyl Chloride (C;H3CL) 
Chloroethane (qH5Cl) 
Methylene Chloride (CH,CLJ 
Acetone 
Carbon Disulfide 
1,l-Dichloroethane (1,l-DCA) 
l,l,-Dichloroethene (1,l-DCE) 
trans- 1 ,ZDichloroethene 
1,2-Dichloroethene (total) (total 1,2-DCE) 
Chloroform (CHCI,) 
1 ,ZDichloroethane (1 ,ZDCA) 
2-Butanone (MEK) 
1 , 1 , 1 -Trichloroethane (1 , 1 , 1 -TCA) 
Carbon Tetrachloride (CCL,) 
Vinyl Acetate 
Bromodichloromethane 
1,1,2,2-Tetrachloroethae 
1 ,ZDichloropropane (1 ,ZDCP) 
trans- 1,3-Dichloropropene 
Trichloroethylene (TCE) 
Dibromochloromethane 
1,l ,ZTrichloroethane 
Benzene 

RFL/TBM1517/31/92 8:34am pf 



Table A-1 Chemical Constituents Monitored in Groundwater During 1991 

Page 3 of 3 

ORGANICS 15) (continued) 
cis- 1,3-Dichloropropene 
Bromoform( CBr,) 
2-Hexanone 
4-Meth yl-Zpentanone 
Tetrachloroethene (PCE) 
Toluene (C,H8) 
Chlorobenzene (C,H,CL) 
Ethyl Benzene 
Styrene 
Xylenes (Total) 

RADIONUCLIDES (6v78) 

Gross Alpha 
Gross Beta 
Uranium 233+234; 234; 235; and 238 (U-233,234, 235, and 238) - dissolved 
Americium 241 (Am-241) - total 
Plutonium 239+240 (Pu-239,240) - total 
Strontium 89+90 (Sr-89,90) - dissolved 
Cesium 137 ((3-137) - total 
Tritium 
Radium 226; 228 @a-226,228) - dissolved 

Not analyzed prior to 1989. 
Analyses in 1990 are for total chromium. Chromium (IV) was analyzed during fourth 
quarter 1987 only. 
Prior to 1989, lithium was only analyzed during fourth quarter 1987 and first quarter 

Cyanide was not analyzed during fourth quarter 1987. 
Not analyzed in background samples in 1989. 
Dissolved radionuclides replaced total radionuclides (except tritium) beginning with the 
third quarter 1987. During 1991, only total concentrations of Am-241, Pu-239,240, and 
Cs-137 were analyzed. 
Strontium 89+90 was not analyzed during f is t  quarter 1988. 
Not analyzed prior to 1989, and only analyzed when gross alpha exceeds 5 pCi/l. 

RFL/lBLO1517/31/92 834 am pf 



Table A-2 Background Groundwater Quality Exceedance Values in the Uppermost Aquifer 
Page 1 of 2 

Background Groundwater 
AnaIyte Quality Exceedance Value Concentration Unit 

Al 
Sb 
As 
Ba 
Be 
Cd 
ca 
cs 
CT 
co 
cu 
Fe 
Pb 
Li 
Mg 
Mn 
Hg 
Mo 
Ni 
K 
Se 
Ag 
Na 
Sr 
Tl 
Sn 
V 
Zn 
TDS 
C1 (north) 
c1 (south) 
NW+N@ 
SO4 
HC03 
C03 
PH 
CN 
Gross alpha 
Gross Beta 
U-233,-234 
U-235 
U-238 
S r - 8 9 s  
Pu-239 
Am-241 
CS-137 
Ra-226 
Ra-228 
TritiUm 
organics 
Fluoride 
Oil and Gas 
Phosphate 
Silica, dissolved 
Silicon 

Rocky Flats/Table A-2 (Groundwater) pf July 30.1992 

0.327* 
OS* 
0.01* 
02* 

0.005* 
0.01 11* 
62.5908# 

2.5* 
0.02* 
0.05* 

0.0477* 
0.944* 

0.0396* 
1.79* 

16.0851# 
02133# 
0.0008* 
OS* 

0.0432* 
11.3* 

0.221* 
0.004* 

46.7359# 
7.12* 

1* 
1* 

0.05* 
0.141* 

388.7575# 
10.6716# 
21.9777# 
3.4338# 
67.0794# 

249.35%# 
5* 

8.219# 
0.0 1 * 

55.0708# 
59.6331# 

0.1* 
2.0862# 
25.5702# 

0.0105# 
0.0167# 
0.5061# 
DL 

359.0676# 
DL 
DL 
DL 
DL 
DL 
DL 
DL 

0.9004 1# 



Table A-2 Background Groundwater Quality Exceedance Values in the Uppermost Aquifer 
Page 2 of 2 

Background Groundwater 
Analyte Quality Exceedance Value Concentration Unit 

Total Suspended Solids 
Sulfide 

DL 
DL 

# 

* 

1 

DL 

Background Groundwater Quality Exceedance Value is equal to the upper limit of the 
tolerance interval reported in the 1990 Background Geochemical Characterization Report 

Background Groundwater Quality Exceedance Value is equal to the maximum 
concentration detected in background wells from the 1990 Background Geochemical 
Characterization Report 

Tolerance interval was calculated for strontium -90 only 

Organic and inorganic compounds above detection limit are considered as exceeding 
background groundwater levels if they were included in the 1990 Background Geochemical 
Characterization Report. 

Note: Chloride may have both a north and south value the uppermost aquifer. 
Use north chloride values for the Present Landfill and Solar Evaporation Ponds only 
Use south chloride values for the West Spray Field. 

Rocky Flarsflable A-2 (Groundwater) pf July 30,1992 



Table A-3 

A. Solar Evaporation Ponds 

Solar Evaporation Ponds Groundwater Monitoring Wells 

Page 1 of 2 

Well ID Screened Geologic Unit 

Uppermost Aquifer 
(Sdicial Materials and 
Weathered Bedrock) 

0260 
0460 
1386 
1586 
1786 
1886 
2086 
2187 
2286 
2486 
2686 
2886 
2986 
3086 
3186 
3386 
3586 
3686 
3787 
3887 
5687 
P207389 
P207489 
P207589 
P207 68 9 
P207789 
P207889 
P2079 8 9 
B208089 
B208 189 
B208289 

Kacl(w) 
Qrf 
Qvf 
Qvf 
Qvf 
Qc 
Qc 
Qc 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Kacl(w) 
Kacl(w) 
Qc 
Qvf 
Qvf 
Qrf 
Qrf 
Qrf 
Kass(w) 
Qvf 
Kacl (w) 
Qrf 
Kacl(w) 
Qrf 
Kacl(w) 
Qc 
Kacl(w) 
Kacl(w) 

Qrf: Rocky Hats Alluvium 
Qc: Colluvium 
Qvfi Valley Fill Alluvium 
Kacl(w): Weathered Arapahoe Formation Claystone 
Kass(w): Weathered Arapahoe Formation Sandstone 
Kass(u): Unweathered Arapahoe Formation Sandstone 

?tFLmLO192 lPOP2 227pm pf 



Table A-3 

A. Solar Evaporation Ponds 

Solar Evaporation Ponds Groundwater Monitoring Wells 

Page 2 of 2 

Well ID Screened Geologic Unit 

Uppermost Aquifer 
(Surfkid Materials 
and Weathered Bedrock) 

Lowermost Aquifer 
(Unweathered Bedrock) 
[These wells not included in 
geochemical data tabulations 
and manipulations] 

B208389 
B208489 
B208589 
B208689 
B208789 
P208989 
P209089 
P209 189 
P209289 
P209389 
P209489 
P209589 
P209689 
P209789 
P209889 
P209989 
P2 10089 
P2 10 189 
P2 10289 
B210389 
B2 10489 

1486 
1686 
2287BR 
2386 
2586 
2786 
3286 
3486 
3987 
P208889 

Qrf: Rocky Flats Alluvium 
Qc: Colluvium w Valley Fill Alluvium 
Kacl(w): Weathered Arapahoe Formation Claystone 
Kass(w): Weathered Arapahoe Formation Sandstone 
Kass(u): Unweathered Arapahoe Formation Sandstone 

RFLP”BM192 7/30/92 2:28pm pf 

Qc 
Kacl(w) 
Qvf 
Kacl(w) 
Qc 
Kacl(w) 
Kacl(w) 
Kass(w) 

Kass(w) 
Kacl(w) 
Kacl(w) 
Kacl(w) 
w 
Kacl(w) 
Qc 
Kacl(w) 
Kass(w) 
Kass(w) 
Kacl(w) 
Qc 

Qrf 

Kass(u) 
Kass(u) 
Kass(u) 
Kass(u) 
Kass(u) 
Kass(u) 
Kass(u) 
Kass(u) 
Kass(u) 
Kass(u) 



Table A-4 West Spray Field Groundwater Monitoring Wells Page 1 of 1 

Well ID Screened Geologic Unit 

Uppennost Aquifer 
(Surficial Materials and 
Weathered Bedrock) 

Lowermost Aquifer 
(Unweathered Bedrock) 

4586 
4786 
4986 
5086 
5186 
5686 
B410589 
B410689 
B410789 
B 110889 
B 110989 
B111189 
B411289 
B411389 

4686 
4886 
5286 

Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 
Qrf 

Qrf: Rocky Flats Alluvium 
Kl(u): Unweathered Laramie Formation Sandstone 
Note: Weathered bedrock wells 0582, 0682, 0782, 0881, 0981, and 1081 lack 

sufficient well construction documentation and will, therefore, not be used in 
this report. 

RFLlIl3LO153 7/30/92 224pm pf 
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Table A-6 Comparative Statistics for West Spray Field - 
Analytes with 10% to 50% Quantified Results, 1991 Addendum 

Critical Values (two 
tail) at the 95th Calculated Z Statistic 

Calculated Percentile for the Outside of the Critical 
Z Standard Normal Value Range of -1.96 to 

Analyte statistic Distribution +1.96 

Acetone -0.17 f1.96 

Magnesium -2.01 53.96 

Strontium - 1.87 f1.96 

Phosphate 2.13 f 1.96 

* 

** 

* Indicates that the proportion of detections in the downgradient well(s) exceeds the proportion 
of detections in the upgradient well(s). 

** Indicates that the proportion of detections in the upgradient well(s) exceeds the proportion 
of detections in the downgradient well(s). 

€VLPl3L0295 7/31p2 8:34 am pf 



Table A-7 Comparative Statistics for West Spray Field - Analytes with Greater than 50% 
Quantified Results, 1991 Addendum 

Analyte 
ANOVA Method 

used' Probability Value 4 . 0 5  

Gross Beta 
Uranium-233,234 
Uranium-238 
Fluoride 
Specific Conductance 
Sulfate 
Calcium 

PH 
Sodium 
Gross Alpha 

Americium-241, Total 
Cesium-137, Total 

Bicarbonate 
Chloride 
Nitrate/Nitrite 
Tritium 
silica, Dissolved 
Total Dissolved Solids 
Total Suspended Solids 

Uranium-235 

PI~toni~m-239,240, Total 

LN 
LN 
LN 
NP 
LN 
NFJ 
N 
N 
NP 
N 
NP 
LN 
N 
NP 
N 
NP 
NP 
N 
NP 
NP 
NP 

0.917 
0.0036 
0.0068 
0.0007 
0.0001 
0.0064 

0.0034 
0.1297 
0.025 1 
0.0382 
0.3068 
0.8457 
0.1312 
0.1975 
0.1082 
0.0098 
0.0044 
0.2024 
0.01 12 
0.0208 
0.6252 

* 

* 
* 
** 

* 

* 
** 

LN = ANOVA method for log-normally distributed data. 
N = ANOVA method for normally distributed data. 
NP = ANOVA method for nonparametric (nondistributed) data. 

* Indicates that the analyte concentrations in the downgradient wells are statistically greater than the analyte 
concentrations in the upgradient well. This may indicate downgradient contamination. 

** Indicates that the analyte concentrations in the upgradient well are statistically greater than at least one 
downgradient well. This may indicate a possible upgradient some. 

RFLflBL0297 7/30/92 221 pm pf 



Table A-8 Present Landfill Groundwater Monitoring Wells Page 1 of 1 

Well ID Screened Geologic Unit 

Uppermost Aquifer 
(Surficial Materials and 
Weathered Bedrock) 

Lowermost Aquifer 
(Unweathered Bedrock) 

0586 
0686 
0786 
1086 
4087 
4287 
5887 
6087 
6187 
6287 
6387 
6487 
6587 
6687 
6787 
6887 
7087 
7187 
7287 
B106089 
B206189 
B206289 
B206389 
B206489 
B206589 
B206689 
I3206789 
I3206889 
B206989 
B207089 
B207289 

0886 
0986 
4187 
B207189 

Qaf: Artificial Fill 
Qvf: Valley Fill Alluvium 
Qrf: Rocky Flats Alluvium 
Kacl(w): Weathered Arapahoe Formation Clay stone 
Kass(w): Weathered Arapahoe Formation Sandstone 
Kass(u): Unweathered Arapahoe Formation Sandstone 

RFJJIl3L0153 7/30/92 2:20pm pf 
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APPENDIX A 

DATA ACCOUNTABILITY TABLE 



1991 RCRA Ground Water Monitoring Report - Addendum 

DATA ACCOUNTABILITY TABLE 
for Data Received Subsequent to the 1991 RCRA Groundwater Monitoring Report 

(EG&G, March 1991) 

Solar Evaporation Ponds 
1991 

r I 



1991 RCRA Ground Water Monitoring Report - Addendum 

DATA ACCOUNTABILITY TABLE 
for Data Received Subsequent to the 1991 RCRA Groundwater Monitoring Report 

(EG&G, March 1991) 

Present Landfill 
1991 



1991 RCRA Ground Water Monitoring Report - Addendum 

DATA ACCOUNTABILITY TABLE 
for Data Received Subsequent to the 1991 RCl2A Groundwater Monitoring Report 

(EG&G, March 1991) 

West Spray Field 
1991 

Abbreviation E- 

X 

NR Analysis Not Requested 

RS Rad Screen Only Requested 

WD 
M Data Missing 

Data Available in Addendum Report for 1991 

Well Damaged - No Sampling Possible 

Blank indicates no additional data received 



APPENDIX B 

ANALYTICAL DATA TABLES FOR GROUNDWATER QUALI" 

1991 ADDENDUM 



I 
I; 
1 

I 

DATA WALIFIERS 

u - Indiuter I carpcKnd was analyzed for, but not detected. 

J 

I 

E 

l 

BS 

TB 

I#) 

FB 

BDL 

RNS 

us 

REA 

US0 

DUP 

0 

DL 

YA 

DF 

X 

Indfcatec an estimated value for either a tmtrtfvely fdtntfffed 
rrtts the fdentificatfm criteria, but the result i s  less than the specified dctKtfon limit= 

Indicates the carpard was f d  in the blank and the ranple. 

- Concentration excnd, calibration r a g e  of the instrunent. 

- Indicates interference. 

or an anrlyte that 

- 

- 
- Trip Blank. 

- Blank Spike Duplicate. 

- Field Blank. 

- Belou Detection Limft. 

- Rinse Blank. 

- uatrix Spike. 

- 
- natrix Spike Duplicate. 

- Duplicate. 

- 

Indicates matrix analyses were conducted on reagent grade water. 

Field Sample, not a blank or duplicate. 

Indicates that surrogste/mstrix spike recoveries were not obtained because the extract 
had to k diluted for *analysis. 

- Indicates a secwwlay dilution. 

- Not Applicable. 

- Dilution Factor. 

- Result is by calculation. 

VALIDATION WALIFIERS 

V - Valid. 

I . - Rejected. 

A - Acceptable uith qualifications. 
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