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Execuflve Summary 

SEPTEMBER 1991 

The Rocky Flats Plant is pan of a nationwide Department of 
Energy complex for the research, development, and production 
of nuclear weapons. The plant is responsible for fabricating 
nuclear weapons components from plutonium, uranium, 
beryllium, and stainless steel. Primary production activities 
include metal fabrication and assembly, chemical recovery and 
purification of process-produced ttansuranic radionuclides, and 
related quality control functions. 

Because radioactive and chemically hazardous materials are used 
or handled at the Rocky Flats Plant, the plant maintains an 
extensive environmental protection program. Included in that 
program is regular monitoring for radioactive and hazardous 
constituents at onsite, plant boundary, and off site locations. 
This Environmental Monitoring Report provides a monthly 
summary of environmental monitoring data collected by the 
Rocky Flats Plant. Summarized below are highlights from the 
major data categories presented. Remaining data presented in 
this repon are within the ranges historically measured for their 
respective parame~ and locations. 

Radiation standards for protection of the public are discussed in 
Appendix A of this report. The primary standards are based on 
calculations of radiation dose. These calculations are performed 
annually using monitoring data presented in the Monthly 
Environmental Monitoring Report. Radiation doses to the public 
from Rocky Flats Plant operations are typically well below any 
regulatory limit and far less than are received from naturally 
occuning radiation sources in the Denver metropolitan area (see 
Appendix A). 

The Rocky Flats Plant Radiological Health Laboratory had been 
shut down for much of JanuaJY through March 1991 because of 
needed maintenance on its process wastewater transfer system. 
Environmental monitoring sample analyses for beryllium, 
plutonium, uranium, and americium in air and smface water and 
for tritium in surface water were not performed during this. 
shutdown. The maintenance has been completed, and the · · 
laboratory now is fully operational. Analyses for beryllium and 
for isotope-specific radioactive materials on environmental 
monitoring samples have resumed. All analytical results for 
samples impacted by the shutdown have been reported when 
available. Many of those results are included in this report 
(see Appendix D). 
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Onsite and 
Offsite surface 
Water Monitoring 
Results 
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Missin& Pond A-4 Samples- During the Pond A-4 discharge in 
Apri11991, the daily samples for plutonium, uranium and . 
americium for April3 - S were collected, but never delivered to 
the Radiological Health Laboratory for analysis. Because the 
Laboratory had been shut down from January through March 
(see preceding discussion on the laboratory shutdown) the 
samples were being stored temporarily in a contractor's trailer. 
It is believed that the samples were lost in ttansfer from the 
trailer to the laboratory. The samples for plutonium, manium, 
and americium for Walnut O'eek at the Indiana Street location -
which would have received the Pond A-4 discharge - for the 
same time period showed concentrations at typical levels for this 
location. 

• .. 

Corrected and Updated Monitorin& Data - Considerable 
corrected and updated data are included in Appendix D of this 
month's repon. Much of the data have footnotes associated with 
the results. Many analyses, particularly for samples for 
americium in May and June 1991, were rerun in duplicate if 
sufficient sample water was available. The reruns were made to 
verify original results which were slightly above those • 
historically seen for their respective locations. The footnotes 
provide all results meeting quality assurance criteria from the 
original aliquot and rerun aliquots. These results were used to 
calculate a mean concentration for each sample. This mean 
concentration was used to calculate the volume-weighted average 
concentration or arithmetic average concentration shown in the 
tables. It is also the concentration that will be used in all other 
calculations, including the Rocky Flats Plant Annual Site 
Environmental Report. 

May 1991 Americium Results- There will be no americium-241 
result available for the Pond C-1location for the sampling 
composite period May 13- 17, 1991, nor for Walnut Creek at 
Indiana Street location for the sampling composite period May 
20 - 24, 1991. Both the original and the rerun aliquots for these 
samples failed to meet laboratory quality assurance criteria. 
There is no remaining sample for further reruns. Plutonium in 
July 1991 Pond C-l Sample - Analytical results for the original 
aliquot of the July 15- 19, 1991, plutonium composite sample 
failed to meet laboratory quality assurance criteria. Two rerun 
aliquots of the sample yielded plutonium concentrations of 0.055 
± 0.057 pCi/1 and 0.400 ± 0.120 pCi/1, respectively. The latter 
value is significantly above the concentrations typically seen for 
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surface water samples at the Rocky Flats Plant Since all quality 
assurance criteria for the sample were met for the reruns, the 
results of both rerun analyses are being accepted as valid values. 
There is no remaining sample water for further reruns. The 
mean of the two rerun concentrations will be used in all 
calculations for the sample. 

No Rocky flats Plant activities have been identified which 
would have contributed to the increased concentrations. 
Samples collected from Pond C-1 immediately before and after 
the July 15- 19 sampling period showed no unusual results. 
Hydrographs for Woman Creek at Indiana Street and for Mower 
Ditch at Indiana Street indicate that no flow occurred at these 
locations during the July 15- 19 period, and no surface water 
flow from Pond C-1 would have reached offsite locations. 

Duality Assumnce Ujl&IJde - In a continued effort to improve 
the 9uality of radionuclide analyses, the Rocky Flats Plant 
Radiological Health Laboratmy has implemented a new 
acceptance criterion for the lower limit of percent chemical 
recovery, beginning with data for the September 1991 sampling 
period. Previously, the lower limit for recovery for plutonium, 
uranium, and americium was 10%. The new lower limit for 
plutonium and americium will be 20% and for uranium will be 
30% . 
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Introduction 

SEPTEMBER 1991 

This report summarizes the effluent and environmental 
monitoring programs at the Rocky Flats Plant (RFP) for the 
month of September 1991. The data presented herein reflect the 
best information available to the RFP at this time. Should sub­
sequent analyses indicate that any data presented herein are 
inaccurate or misleading, appropriate revisions will be issued 
promptly. · 

Tables 1 through 3 show monitoring results for radioactive and 
nonradioactive airborne effluents continuously sampled from 
plant buildings. Tables 4 through 6 summarize environmental 
monitoring data from the RFP ambient air sampling network. 
This network is comprised of continuously operating outdoor air 
samplers located on plantsite, around the plant boundary, and in 
neighboring communities. 

Water sampling results for radioactive constituents are given in 
Tables 7 through 11. Results are summarized for plant surface 
water control ponds, for nearby drinking water reservoirs, and 
for tap water for neighboring communities. Nitrate monitoring 
for Great Western Reservoir and Standley Lake, the two 
drinking water reservoirs that can receive smface water 
discharges from the plant, are summarized in Table 12. Surface 
water discharges from RFP currently are being diverted around 
these drinking water reservoirs. 

The Environmental Protection Agency (EPA) has issued to the 
plant a National Pollutant Discharge Elimination System 
(NPDES) permit for control of surface water discharges. Water 
sampling results associated with the NPDES pennit, as modified 
by a March 25, 1991, Federal Facilities Compliance Agreement 
(FFCA) with EPA, are reponed in Table 13. Applicable 
NPDES/fFCA limits are included in Table 13 for conijwison. 
Monitoring results for which no limits have been established 
under the NPDES/fFCA are reported in Table 14. Appendix B 
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lists the volatile organic compounds for which monitoring is 
required under the NPDES/FFCA. Analytical results for 
nonradioactive parameters in water at the Walnut Creek at 
Indiana Street location are summarized in Table 15. Daily flow 
data for surface water from the two plant drainage systems 
(Walnut Creek and Woman Creek) are given in Tables 16 and 
17. Daily flow data for water transferred from Pond B-5 to 
Pond A-4, for subsequent discharge offsite, are given in Table 
18. Meteorological data, including percent wind direction 
frequency by wind speed class and daily precipitation, are given 
in Tables 19 and 20. · 

Appendix D contains corrections and updates on previously 
reported infonnation. 

Error tem1s in the fonn of "a.±b" are included with some of the 
data. For a single sample, "a" is the analytical-blank corrected 
value; for multiple samples it represents the arithmetic mean, the 
volume-weighted mean, or the annual total, as indicated in the 
table. The error tenn "b" accounts for the propagated statistical 

• 
• 

counting uncertainty of the sample(s) and the associated • 
analytical blanks at the 95 percent confidence level These error 
terms represent a minimum estimate of error for the data. 

Plutonium, uranium, americium, tritium, and beryllium 
measured concentrations are given in this repon. Most of the 
measured concentrations are at or very near background levels, 
and often there .is little or no amount of these materials in the 
media being analyzed. When this occurs, the results of the 
laboratory analyses can be expected to show a statistical 
distribution of positive and negative numbers near zero and 
numbers that are less than the calculated minimum detectable 
concentration for the analyses. The laboratory analytical blanks, 
used to correct for background contributions to the 
measurements, show a similar statistical distribution around their 

· average values. Negative sample values result when the 
measured value for a laboratory analytical blank is subtracted 
from a sample analytical result smaller than the analytical blank 
value. Results that are less than calculated minimum detectable 
levels indicate that the results are below the level of statistical 
confidence iii the actual numerical values. All reponed results -
including negative values and values that are less than minimum 
detectable levels - are included in any arithmetic calculations on 
the data set Reporting all values allows all of the data to be 
evaluated using appropriate statistical treatment This assists in 
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identifying any bias in the analyses, allows better evaluation of 
distributions and trends in environmental data, and helps in 
estimating the true sensitivity of the measurement process. 

The reader should use caution in inteipreting individual values 
that are negative or less than minimum detectable levels. A 
negative value has no physical significance. Values less than 
minimum detectable levels lack statistical confidence as to what 
the actual number is, although it is known with high confidence 
that it is below the specified detection level. Such values should 
not be interpreted as being the actual amount of material in the 
sample, but should be seen as reflecting a range (from zero to 
the minimum detectable level) in which the actual amount would 
likely lie. These values are significant, however, when taken 
together with other analytical results that indicate that the 
distribution is near zero. 

The data provided in this report are provided as a matter of 
courtesy and should not be construed as an application for a 
perqlit or license, or in support of such an application. Approval 
of the Department of Energy should be obtained before 
publication of any data contained in this repon. 

Abbreviations used within this report are as defined. 

CAverage 
C MaxirTllm 
C Minirrum 
m3 

Average concentration 
Maximum concentration 
Minimum concentration 
Cubic meter 

nvs 
mCi 
mgl1 
mrem 
pCVI 
pCiim3 
pH 
su 
J.LQ/m3 
#/100 ml 
J,LCi 

Meters per second 
Millicurie 
MiUigrams per liter 
MUDrem 
Picocuries per liter 
Picocuries per cubic meter 
Hydrogen ion concentration 
Standard Unit 
Micrograms per cubic meter 
Number per 100 milliliter 
Microcurie 
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Table 1 

Plutonium and Americium Airborne Effluent Data 

Plutonlum-238, ·240 Amerlclum-241 
(08/15191 . Q1117181l (QZ/15191 . Q8/16/91) 

Releaae c Maximum Releaae C Maximum 
MQJl1h W&U (pCI/m3) tii.CJl (pCifm3} 

CY1990 1.039 0.0078 :1: 0.0018 0.396 0.0014 :1: 0.0002 

January 0.030 :i: 0.007 0.0005 :1: 0.0001 0.0075' :i: 0.0030 0.0006 :i: 0.0001 

February 0.017 :i: 0.007 0.0002 :i: 0.0001 0.0076 :i: 0.0032 0.0001 :i: 0.0001 

March 0.018 :i: 0.007 0.0001 :i: 0.0000 0.0008 :i: 0.0039 0.0001 :i: 0.0000 

April 0.029 :i: 0.008 0.0001 :i: 0.0000 0.0046 :i: 0.0044• 0.0000 :i: 0.0000 

May 0.220 :i: 0.035 0.0030 :i: 0.0006 0.0070 :i: 0.0100 0.0002 :i: 0.0001 

June 0.036 :i: 0.007• 0.0001 :i: 0.0000 0.0093 :i: 0.0032• 0.0000 :i: 0.0000 

July 0.097 :i: 0.016 0.0009 :i: 0.0002 0.0221 :i: 0.00768 0.0002 :i: 0.0000 

August 0.039 :i: o.oo8• 0.0003 :i: 0.0001 0.0092 :i: 0.0054 0.0001 :i: 0.0000 

September 0.026 :i: 0.007b 0.0002 :i: 0.0001 

October 

November 

December 

Year to Date 0.511 :i: 0.101 0.0030 :i: 0.0006 0.068 :i: 0.041 0.0006 :i: 0.0001 

a Previously reported as incomplete data. 
b The data for 1 plutonium location is missing· because of failure of Quality Assurance Criteria. The 

sample is being rerun. 
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Table 2 

Uranium Airborne Effluent Data • 
Uranlum-233, ·234 Uranlum-238 

(08/15{91 . 01/17/11) (QB/15/11 . Ql/17/91) 

Ralaaaa C Maximum Ralaaaa C Maximum 
M2D.1h CJlml (pC!Jm') CJlml (pC!Jm'l 

cv 1990 0.098 0.0026 :t 0.0005 0.508 0.0003 :t 0.0001 

January 0.003 :t 0.013 0.0001 :t 0.0001 0.020 :t 0.013 0.0002 :t 0.0001 

February 0.004 :t 0.013 0.0001 :t 0.0000 0.001 :t 0.011 0.0001 :t 0.0000 

March 0.026 :t 0.021 0.0001 :t 0.0001 0.033 :t 0.012 0.0001 :t 0.0000 

April 0.036 :t 0.013 0.0001 :t 0.0001 0.039 :t 0.012 0.0002 :t 0.0001 

May 0.143 :t 0.029 0.0001 :t 0.0001 0.163 :t 0.030 0.0001 :t 0.0001 

June 0.127 :t 0.023 0.0001 :t 0.0001 0.147 :t 0.021 0.0003 :t 0.0001 

July 0.080 :t 0.018 0.0001 :t 0.0001 0.119 :t 0.018 0.0005 ± 0.0002 

August 0.032 :t 0.0198 0.0001 :t 0.0001 0.076 :t 0.019• 0.0002 :t 0.0001 • September 0.041 :t 0.019 0.0001 :t 0.0001 0.063 :t 0.020 0.0001 :t . 0.0001 

October 

November 

December 

Year to Date 0.491 :t 0.167 0.0001 :t 0.0001 0.662 :t 0.156 0.0005 :t 0.0002 

a Previously reported as incomplete data. 
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URANIUII-233, ·234 MEASURED IN EFFLUENT AIR 
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Table 3 • Tritium and Beryllium Airborne Effluent Data 

Tr.ltlum, H-3 Beryllium 
(08/30191 . QP/3QI91) (QB/15/91 . Og/17191 l 

Rel11ae C Maximum Rel11ae C Maximum 
Month Lm.Cll fpC lim') (gramtl Wlm'l 

CY1990 3.849 88 :t 7 1.4991 0.00136 

January 0.082 19 :t 8 0.1468 :t 0.011 0.00059 

February 0.147 30 :t 18 0.1212 :t 0.009 0.00049 

March 0.179 27 :t 9 0.1051 :t 0.007 0.00032 

April 0.358 40 :t 17 0.1300 :t 0.008 0.00184 

May 0.121 21 :t 6 0.1016 :t 0.007 0.00043 

June 0.450 94 :t 55 0.2200 :t 0.014 0.00065 

July 0.857 68 :t 10 0.0893 :t 0.006 0.00034 

August 0.483 61 :t 13 0.0695 :t 0.004 0.00022 • September 0.330 46 :t 15 0.0802 :t 0.005 0.00062 

October 

November 

December 

Year to Date 3.007 94 :t 55 1.0638 :t 0.072 0.00184 

NOTE: Beryllium measured at the remaining 441oc:ations was bslow the saeening lfwel of 0.1 gram per month. BeryUium 
emissions from Rocky Flats Plant are regulated by the Slate of Colorado under Colorado Ai Quality ConiiOI Rsgulation #8. The 
limit for beryllium sir emissions is 10 grams per stationary 10urce in • 24-hour period. 

The calibration methodology for the berylium analysss was dlangfld beginning with the September 1990 samples to improve 
quality assurance. The previous procsdlre 118ed the single-point, •simple method ot•dditions, • one of the methods 
ffiCOmmended by the manufacturer of the graphite ll.mace •tomic .tJsorption II1SiyticsJ equipment. The current method is based 
on EPA Contract Laboratory Program protocol. h u1es multi-point calibration curves, periocfc validation of the curve with EPA 
validation standards, and periodic blank and sample chet:ICI to uwre llbsance of flqlipment contamination Mel matrix effects 
dJring the analysis. No blank corrections are mads ro My befyl6um data. 

PageS SEPTEMBER 1991 • 



• 
10 

I 

I 

7 

• 
I 

(mCI) 
4 

.a 

2 

1 

SEPTEMBER 1991 

TRmUMIIEASURED IN EFFLUENT AIR 

OCT NOV DEC .IAN FEB liAR APR IIAY .IUN .niL AUO SEPT 

1890 

BERYLLIUM MEASURED IN EFFLUENT AIR 

1110 1191 

Page9 



Table 4 

Plutonium Concentrations In Ambient Air for Onsffe Samplers 

(08/27/91 • 09/30/91) 

Number 
Composlted Plutonium ± 85 percent 

Monthly Volume Concentration Confidence Interval 
Location Samples LmJl (pCI!m3l 

S-01 8 

S-02 1 43000 0.000006 
S-038 

S-04 1 45000 0.000015 
S-05 1 45000 0.000076 
S-06 1 44000 0.000161 
S-07 1 42000 0.000081 
S-08 1 49000 0.000125 
S-088 1 45000 0.000041 
S-09 1 45000 0.000002 
S-10 1 46000 0.000016 
S-11 1 46000 0.000005 
S-12b 
S-13 1 46000 0.000002 
S-14 1 47000 0.000001 
S-1Sb 
S-16 1 49000 0.000001 
S-17 1 43000 0.000005 
S-18 1 48000 0.000015 
S-19 1 43000 0.000015 
S-20 1 44000 0.000014 
S-21C 1 
S-22 1 42000 0.000008 
S-23 1 48000 0.000006 
S-24 1 44000 0.000004 
S-81 1 50866 0.000005 

• Sampler was inoperable during the sampling period. 
b These samplers were ren)oved from the RAAMP network and will be used at the new 

community operated monitoring stations. 
c Incomplete laboratory analyses. 

-f»age10 

(pCI!m3l 

0.000002 

0.000003 
0.000012 
0.000021 
0.000014 
0.000017 
0.000008 
0.000001 
0.000004 
0.000002 

0.000001 
0.000001 

0.000001 
0.000002 
0.000003 
0.000004 
0.000004 

0.000002 
0.000002 
0.000002 
0.000002 
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Table 5 

• Plutonium Concentrations In Ambient Air lor Perimeter Samplers 

(08/27/91 • 09/24/91) 

Number 
Com posited Plutonium ± 95 percent 

Monthly Volume Concentration Confidence Interval 
Location Samples tJil3l (pCI!m3l (pCI!m3l 

S-31 1 .. 32000 0.000002 0.000003 
S-32 1 34000 0.000001 0.000001 
S-33 1 31000 0.000000 0.000001 
S-34 1 31000 0.000000 0.000001 
S-35 1 34000 0.000000 0.000001 
S-36 1 32000 -0.000001 0.000001 
S-37 1 31000 0.000003 0.000002 
S-38 1 28000 0.000000 0.000001 
S-39 1 29000 0.000001 0.000002 
S-40 1 33000 0.000001 0.000001 
S-41 1 33000 0.000001 0.000001 
S-42 1 30000 0.000000 0.000001 
S-43 1 33000 0.000001 0.000002 
S-44 1 29000 0.000000 0.000001 t. 
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Table 6 

Plutonium Concentrations In Ambient Air lor Community Samplers 

(08/28/91 • 09/25/91) 

Number ± 95 percent 
Com posited Plutonium Confidence 

Community Monthly Volume Concentration Interval 
Location Name Samples tm.al (pCI!m3l (pCI!m3l 

S-51C Marshall 
S-52 Jeffco Airport 1 32000 0.000001 . 0.000002 
S-53 Superior 1 32000 0.000005 0.000003 
S-54 Boulder 1 33000 0.000000 0.000001 
S-55d lafayette 
S-56 Broomfield 1 30000 -0.000001 0.000001 
S-57d Walnut Creek 
S-58 Wagner 1 32000 0.000000 0.000001 
S-59 Leyden 1 32000 0.000000 0.000001 
S-6()8 Westminster 1 30000 0.000001 0.000002 
S-61b Denver 
S-62 Golden 1 29000 0.000000 0.000002 
S-68 lakeview Pointe 1 29000 0.000002 0.000002 
S-73a Cotton Creek 1 29000 -0.000001 0.000001 

• This volume was estimated due to mechanical problems with the hour meter. 
b Sampler S-61 located in Denver was Inoperative during this period. This sampler has been temporarily 

removed because of construction activities on the building where It is Installed. 
c This sampler was inoperable during the sampling period. 
d This sampler was damaged beyond repair and must be replaced. 
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Table 7 

Onslte Water Sample Results - Plutonium and Americium • 
Holding Pond Outfall (pCI/1) 

Location plutonlum-239. ·240 Amerlclum-241 

pond A-4 

08/31191 - 09/03191 -0.019 ± 0.019 0.056 ± 0.066b 
09/06191 - 09/08191 ·0.002 ± 0.024 0.086 ± 0.078b 
09/09191 - 09113191 -0.026 ± 0.018 0.011 ± 0.039 
09/14/91 - 09/16/91 -0.001 ± 0.024 .;.0;006 ± 0.030 

Volume weighted average concentration -0.015 ± 0.010 • 
pond B-5 - No discharge 

pond C-1 

09/02/91 - 09/06/91 0.014 t· 0.015 -0.002 ± 0.008 
09/09/91 - 09/13/91 0.004 ± 0.023 0.000 ± 0.030 
09/16/91 - 09/20/91 -0.007 ± 0.019 0.020 ± 0.029 
09/23191 - 09/27/91 • -0.003 ± 0.005 
09/30/91 - 1 0/04/91 0.031 ± 0.017 a • Average concentration • a 

pond C2 - No discharge 

WalnU1 Creek at Indiana 

08/31/91 - 09/03/91 0.002 ± 0.009 0.022 ± 0.014 
09/07191 - 09/08/91 -0.008 ± 0.019 0.000 ± 0.035 
09/09/91 • 09/13/91 -0.016 ± 0.015 0.001 ± 0.025 
09/14/91 - 09116/91 ·0.031 ± 0.031 0.007 ± 0.027 

Volume weighted average concentration -0.013 ± 0.009 0.008 ± 0.012 

a Incomplete lab analysis. 
b Sample being rerun to verify results. 
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Table 8 

• Onsite Water Sample Results - Uranium 

Holding Pond OUtfall (pCI/1) 

Location Uranlum-233. ·234 Uranlum-238 

pond A·4 

08131191 - 09/03191 0.71 ± 0.18 0.60 ± 0.15 
09/06/91 - 09/08191 0.42 ± 0.11 0.38 ± 0.10 
09/09/91 - 09113/91 0.69 ± 0.16 0.64 ± 0.15 
09/14191 - 09/16/91 0.54 ± 0.14 0.62. ± 0.15 

Volume weighted average concentration 0.62 .± 0.08 0.59 ± 0.08 

pond B-5 - No discharge 

pond C·1 

09/02191 - 09/06/91 0.82 ± 0.19 0.65 ± 0.16 
09/09/91 - 09/13/91 0.64 ± 0.16 0.61 ± 0.15 
09/16/91 - 09/20/91 0.91 ± 0.22 0.60 ± 0.16 
09/23/91 - 09/27191 0.76 ± 0.17 0.63 ± 0.15 
09/30/91 - 10/04/91 0.81 ± 0.20 0.54 ± 0.15 

Average concentration • • 

pond C-2 - No discharge 

Walnut Creek at Indiana 

08/31/91 - 09/03/91 0.41 ± 0.12 0.42 ± 0.12 
09/07/91 - 09/08/91 0.32 ± 0.12 0.33 ± 0.12 
09/09/91 - 09/13/91 0.38 ± 0.13 0.37 ± 0.12 
09/14/91 - 09116191 • • 
Volume weighted average concentration • • 

a Incomplete lab analysis. 

( 
I 
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Graphs for Plutonium In Ponds A-4 and B-5 ore not available . 

. 
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Graphs for Plutonium in Ponds C-1 and C-2 are not available. 
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• 

Graph for Plutonium in Walnut Creek at Indiana Street Is not available. 
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Tab_le 9 

Offsite Water Sample Results - Plutonium and Americium 

Location 

Great Westem 
Standley lake 

Number 
of 

Samples 

Community Tap Water (pCI/1) 

Boulder 18 
Broomfield 18 
Westminster 18 
Arvada 1 
Denver 1 
Golden 1 
Lafayette 1 
Louisville 1 
Thornton 1 

Reservoirs (pCI/1) 

Plutonlum-239. ·240 

·0.006 . ± 0.006 
0.002 ± 0.008 

-0.003 ± 0.006 
-0.003 ± 0.006 
0.003 ± 0.011 
0.014 ± 0.029 
-0.012 ± 0.019 
-0.009 ± 0.020 
0.024 ± 0.032 
-0.016 ± 0.028 
-0.025 ± 0.018 

Amerlclum-241 

b 

-0.001 ± 0.008 

-0.003 ± 0.010 
-0.001 ± 0.009 

b 

-0.014 ± 0.021 
-0.006 ± 0.025 
-0.018 ± 0.019 
0.029 ± 0.032 
-0.004 ± 0.023 
-0.017 ± 0.022 

• Plutonium and Americium analyses were performed on one sample =mposlted from four weekly grab 
samples. -

b Incomplete analysis. 
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Table 10 

• Offsite Water Sample Results - Uranium 

Location 

Great Western 
Standley Lake 

Number 
Of 

Samples 

1• 
.. 1• 

Community Tap Water (pCI/1) 

Boulder 1• 
Broomfield 1• 
Westminster 1• 
Arvada 1 
Denver 1 
Golden 1 
Lafayette 1 
Louisville 1 
Thornton 1 

Aeurvolra (pCI/1) 

uranlum-233. ·234 

0.41 ± 0.12 
0.4(l :t 0.15 

~ 

0.16 :t 0.07 
0.12 :t 0.06 
0.10 :t 0.05 
0.77 :t 0.19 
0.35 :t 0.09 
0.06 :t 0.05 
0.02 :t 0.03 
2.87 :t 0.58 

Uranlum-238 

0.38 ± 0.11 
0.33 ± 0.12 

b 

0.19 :t 0.07 
0.14 :t 0.06 
0.10 :t 0.05 
0.37 :t 0.12 
0.35 :t 0.08 
0.05 :t 0.04 
0.01 :t 0.02 
2.16 :t 0.45 

a Uranium analyses w~re performed on one sample composiled from four weekly grab samples. 
b Incomplete analysis. 

I 
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Table 11 

Onsite and Olfsite Water Sample Results_ ~ Tritium • 
Tritium (pCI/1) 

Number 
Of 

Location Samples C Mlnlumum C Maximum c Ayerage 

Pond A-48 14 -70 ± 180 290 ± 200 110 ± 50 
Pond C-1 5 -150 ± 170 190 ± 200 100 ± 130 
Boulder 4 -150 ± 190 20 ± 180 60 ± 180 
Broomfield 4 -100 ± 191 120 ± 200 -20 ± 190 
Great Western 4 -120 ± 190 100 ± 200 20 ± 190 
Standley Lake 4 -130 ± 190 -10 ± 190 -70 ± 190 
Westminster 4 -150 ± 190 60 ± 190 -20 ± 190 
Wall'lJt at lndianaa 13 -130 ± 180 160 ± 210 30 ± 50 
Arvada 1 -30 ± 180 -30 ± 180 -30 ± 180 
Denver 1 170 ± 210 170 ± 210 170 ± 210 
Golden 1 170 ± 210 170 ± 210 170 ± 210 
lafayette 1 90 ± 200 90 ± 200 90 ± 200 
louisville 1 140 ± 200 140 ± 200 140 ± 200 
Thornton 1 80 ± 200 80 ± 200 80 ± 200 • 

• Volume weighted average concentration. 
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Table 12 

• Offsite Water Sample ResuHs - Nitrate as NHrogen 

• 
Nitrate (as N) at Great Western Reservoir 

Sample Date 

09/05/91 
09/12191 
09/19/91 
09/26/91 

Nitrate las N\ lmgm 

0.07 
0.13 
0.11 
0.05 

Nitrate (as N) at Standley Lake 

09/05/91 
09/12/91 
09/19/91 
09/26/91 

0.08 
0.11 
0.06 
0.03 

Note: For some nonradioactive parameters, the concentrations that are measured at or below the minimum 
detectable concentration (MDC) are assigned to MDC. The less than symbol ( <) Indicates MDC values and 
calculated values that Include one or more MDCs. · 
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Table 13 

NPDES/FFCA Permit Water Sample ResuHs • 
Discharge 001·A (Pond B·3) Continuous discharge from 09101191 through 09130191. 

Measured Limit Measured Limit 
30-Day 30·Day ,.x. 7·Day Max. 7-Day 

fltlmllltl .tDCIQI •~•c•a• .tuuga .t~ICIGI 
Nitrate mg/1 7.9 10 10.9 20 

Measured Limit 
lftlllDHm lftllmum 

Total Residual Chlorine mg/1 0.07 0.50 

Discharge 001·8 (S.wage Treatment Plant) Continuous discharge from 09/01191 through 09130191. 

lleasured Limit 
30-Day 30-Day Measured Limit 

e.c.amtfiC.I 4 r:lc.tQI 4r:ICIQI llt1.lm11.m lf.ulmum 
CB005 mg/1 1.3 10 2.5 25 
Total Phosphorus mg/1 0.2 8 0.5 12 
Total Chromium mgJI 0.0056 50 0.0069 100 

lleasured Limit Measured Limit 
30-Day 30-Day Max. 7-Day Max. 7-Day • 4r:ICIQI 4r:ICIQI AviC,BQI •r:ICIQI 

Fecal Coliforms #/100 ml 2(Geometric) 200(Geometric) 3(Geometric) 400(Geometric) 
Total Suspended Solids mg/1 3 30 7.7 45 

llaasured Limit Measured Limit 
6f.laLm11.m Mlnlmll.m lft1.lm11.m lf.l.1.lm11.m 

pH su 6.2 6.0 7.1 9.0 

Observed Limit 
Shten Shttn 

Oil and Grease No visual No visual 

Dlschargt 002 (Pond A·3) Discharge from 09123191 through 09126191. 

Measured Limit 
· 30-Day 30·Day Measured Limit 

e.umtlll:l 4r:ICIQI .t~ICIQI lftl.lmwm lft1lm11.m 
Nitrates as N mg/1 0.7 10 0.8 20 

Measured Limit Measured Limit 
lfl.alm11.m lllalmu.m lftllmll.m lflllmll.m 

pH su 8.1 6.0 8.2 9.0 
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Table 13 

• NPDES/FFCA Permit Water Sample Results (ConHnued) 

i •• 

Discharge 003 (RO Pilot Plant} end Discharge DIU (RO Plant} ere Inactive outla/111 end will 
be eliminated from the new NPDES permit. · 

Dlecherge 005 (Pond A-4} Discharge from 09101181 through 00103191 n 09106191 through 09116191. 

lleeeured Limit 
!lr:tm111r:1 ll.tllliUIIIJ ll.t1lm11.m 
Total Chromium mgll 0.006 0.05 

Dlecherge 006 (Pond B-1} . No Discharge . 

lleeeured Limit 
l?.tr:tmatac.a 1f11lm11.m lflllmii.ID 
Nitrate as N mgll 

Total Residual Chlorine mgll 
Total Chromium mgll 

Discharge 007 (Pond C.2} . No Disc;harge . 

lleeeured Limit 
l?.lr::lmlliCI lfla:lmum lftlliDII.ID 
Total Chromium mgll 
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Table 14 

NPDES/FFCA Effluent MonHorlng 

Discharge OO'I·A (Pond 8·3) • Continuous discharge from 09/01191 through 09130191. 

PfCBmtffCI 
BOOS 
CBOD5 
Total Suspended Solids 

mgJI 
mgll 
mgll 

IIIIBUtld 
M«rlmum 

7.9 
3.7 
27 

IIIIBUfld 

3D· DIY ,,,.,. 
5.0 
2.4 
11 

Dlschlrgl DD'I·B (Sengi TrNtmlnt Pllnt (STPJ) • Continuous discharge from 09/01191. through 
09130191. 

PICBmetecs 
BOOS 
Nirtrate as N 
Total Residual Chlorine 

Whole Effluent Toxicity• 

mgJI 
mgll 
mgll 

IIIIBUfld 
Mufmum 

2.5 
13.7 
0.31 

Ceriodaphnia % Eff to LCSO: > 100 
Fathead Minnows % Eff to LCSO: >100 

Metals were sampled on 09104191 and 09/11191. 

Metals , total ugll 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Silver 
Zinc 

Volatile Organic: 
Compounds (VOCs) ugll 

Chloroform 

Poge28 

5ug/L 

IIIIBUfld 
ID·D«y 
Av•"a' 

1.3 
7.42 
0.09 

IIIIBUfld 

3D·D«y 
Ayecsqt 

<38 
1.3 
<1 
<4 
<7 

52.9 
<1.S 
36.4 
<0.2 
<15 
<5 

38.4 

Conc•ntr«tlons 
that -fl lboVI 

I!.RJ. 

6 ugJL Sample date 09104191 

SEPTEMBER 1991 

• 



Table 14 

• NPDES/FFCA Effluent Monitoring (Continued) 

• 

Discharge 003 (ReverN O.mosl• Pilot Plant) and Dlscurga 004 (RaverH O.moal• Plllnt) 
ara Inactive outfall• and w/11 be eliminated from the ,., NPDES 1»tmlt. 

Discharge DDS (Pond A-4) - Discharge from 09101191 through 09103191 and 09106191 through 09/16191. 

Whole Effluent Toxicity• 

Ceriodaphnia % Eff to LCSO: > 100 
Fathead Minnows % Eff to LCSO: > 100 

Dl•charge 006 (Pond 8-5) - No Discharge. 

Whole Effluent Toxicity& 

Ceriodaphnia · % Eff to LCSO: 
Fathead Minnows % Eff to LCSO: 

Discharge 007 (Pond C.2) - No Discharge. 

Whole Effluent Toxicitya 

Ceriodaphnia % Eff to LCSO: 
Fathead Minnows % Eff to LCSO: 

• Results for whole effluent toxicity are given In percentage of effluent sample that will cause mortality to half 
the test result organisms within the time frame of the test. For example, > 1 00 percent Indicates that 1 00 
percent pure effluent did not cause acute toxicity to at least half of the organisms. A lower percentage LC50 
(lethal concentration to 50 percent of test organisms) Indicates a greater toxic effect since less of the sample 
Is required to observe a sufficiently extensive adverse effect. 

b POL Is the Pradic:al Quantltatlon Limit. h is equal to ten times the Method Detection Limit and represents the 
quantity at which 70 percent of laboratories can report In the 95 percent confidence Interval. 
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Table 15 

Water Sample ResuNs, Nonradioactive Parameters 

Walnut Creek at Indiana Street 

Number 
of 

Parameters Samples C Minimum C MaximUm 

pH su 13 7.43 8.19 
Nlrtates as N rngn 13 3.68 5.18 

Page30 

C Ayerage 

NIA 
4.66 
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• 
Table 16 

Daily Flow Data Recorded at the Walnut Creek at Indiana Gaging 
Station, Ponds A~4 and B-S . 

09/01/91 
09/02/91 
09/03/91 
09/04/91 
09/05/91 
09/06/91 
09/07/91 
09/08/91 
09/09/91 
09/10/91 
09/11/91 
09/12191 
09/13/91 
09114/91 
09/15/91 
09/16/91 
09/17/91 
09/18/91 
09/19/91 
09/20/91 
09/21/91 
09/22/91 
09/23/91 
09/24/91 
09/25/91 
09/26/91 
09/27/91 
09/28/91 
09/29/91 
09/30/91 

Total 

SEPTEMBER 1991 

Walnut Creek 
at Indiana 
(Gallons> 

1,161,552 
1,268,310 

986,929 
No discharge 

I 
696,616 
974,988 

1,302,045 
1,055,892 

961,378 
1,174,313 
1,080,009 

915,792 
987,726 

1,407,035 
No discharge 

No discharge 

13,412,469 

Pond A-4 
(Gallons) 

709,000 
974,000 
948,000 

No discharge 
I 

274,000· 
721,000 

1,015,000 
923,008 

1,206,000 
892,009 
906,009 

1,019,000 
946,000 
941,008 

1,045,000 
No discharge 

No discharge 

12,519,000 

Pond 8·5 
(Gallons) 

No discharge 

No discharge 
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Table 17 

Daily Flow Data Recorded at Ponds C-1 and C-2 (Woman Creek) 

Page32 

09/01/91 
09/02/91 
09/03/91 
09/04/91 
09/05/91 
09/06/91 
09/07/91 
09/08/91. 
09/09/91. 
09/10/91 
09/11/91" 
09/12/91 
09/13/91 
09/14/91 
09/15/91 
09/16/91 
09/17/91 
09/18/91 
09119/91 
09/20/91 
09/21/91 
09/22/91 
09/23/91 
09/24/91 
09/25/91 
09/26/91 
09/27/91 
09/28/91 
09/29/91 
09/30/91 

Total 

Pond c-1 
CGallpnsl 

3,885 
3,108 
2,814 
3,557 
3,483 
2,763 
3.944 
6,280 
4,107 
2,935 

12,354 
49,262 
47,040 
48,224 
27,233 
21,678 
19,695 
33,664 
52,753 
43,070 
29,713 
21,416 
31,772 
29,707 
29,144 
22,882 
23,040 
20,521 
19,544 
57,211 

676,799 

Pond C-2 
(Gallons> 

No discharge 

No discharge 
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Table 18 

• Daily Transfer Flow Data Recorded for Pond B·S to Pond A-4 

SEPTEMBER 1991 

09/01/91 
09/02/91 
09/03/91 
09/04/91 
09/05/91 
09/06/91 
09/07/91 
09/08/91 
09/09/91 
09/10/91 
09/11/91 
09/12/91 
09/13/91 
09/14/91 
09/15/91 
09/16/91 
09/17/91 
09/18/91 
09/19/91 
09/20/91 
09/21/91 
09/22/91 
09/23/91 
09/24/91 
09/25/91 
09/26/91 
09/27/91 
09/28/91 
09/29/91 
09/30/91 

Total 

pond B-5 to pond A·4 lgallonsl 

499,500 
418,300 
249,450 

No transfer 

270,900 
592,106 
586,906 
515,300 
476,050 
464,700 
415,000 
464,950 
467,600 
509,000 
616,800 
307,000 

No transfer 
I 

No transfer 

6,853,550 

Page33 



Page34 SEPTEMBER 1991 



-Site Meteorology and 
Climatology 

SEPTEMBER 1991 

Meteorological data were collected on the plantsite from 
instrumentation installed on a 61-meter (200-foot) tower 
located in the west buffer zone dming September 1991. 
Meteorological information in this repon represents over 
VI percent data recovery. Table 19 is the September 
1991 sunimary of the przcerlt frequency of wind 
directions (16 compass points) divided into four wind­
speed categories. The compass point designations 
indicate the nue bearing when facing against the wind. 
These frequency values are represented graphically in the 
accompanying wind rose. The wind rose vectors also 
represent the bearing against the wind (i.e., wind along 
each vector blows toward the center). 

The high frequency of winds with a westerly component 
is normal at the RFP (when there are no strong synoptic 
systems). The low frequency of winds greater than 7 
meters per second (m/s} (15.6 mph) with easterly compo­
nents is also normal. 

The weather in September 1991 was typical along the 
front range, with some mild weather and some cool 
weather. Mild conditions that prevailed over the ftrst two 
weeks were ushered out by a fall air mass on the 14th of 
the month. The wet swnmer pattern of 1991 ended in 
August, and this is reflected in the total monthly rainfall 
for September. 

The mean wind speed for September 1991 was 3.3 m/s 
(7 .4 mph). The highest wind gust for September 1991 
was 21.9 m/s (48.9 mph) that occurred with a cold front 
on September 14, at approximately 9:15p.m. 

The mean tern~ recorded for September 1991 was 
15.4 °C (59.7 Of). The maximum temperature recorded 
was 26.5 °C (79.7 °F} on September 1 and 4. The 
minimum temperature n:corded was 1.5 °C (34.7 Of) on 
September 18, 1991, at 5:45a.m. 
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· In September 1991, the RFP recorded 2.13 centimeters 
(.84 inches) of precipitation. The maximum precipitation 
for a IS-minute period was .33 centimeters (.13 inches), 
which occurred at approximately 11:15 p.m. on 
September 29. The most precipitation recorded for a 24-
hourpcriod was 1.22 tentimcters (.48 inches) that fell on 

· the night of the 29th and the morning of the 30th. 
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Table 19 

• Rocky Flats Plant Wind Direction Frequency (Percent) by Four Wind-
Speed Classes 

(Fifteen-~lnute Averages· September 1991) 

1-3 3-7 7·15 :~~>15 

Cllm UnLil UnLil tmLil tm£al IsWll 
1.78 1.78 

N 2.86 3.78 0.18 0.00 6.82 
NNE 3.00 2.64 0.39 0.00 6.03 
NE 3.21 1.75 0.07 0.00 5.03 
ENE 2.32 1.07 0.00 0.00 3.39 
E 3.64 1.11 0.00 0.00 4.75 
ESE 4.25 1.07 0.00 0.00 5.31 
SE 3.35 1.93 0.00 0.00 5.20 
SSE 2.36 2.21 0.04 0.00 4.61 
s 2.18 2.18 0.04 0.00 4.40 
ssw 2.03 1.89 0.00 0.00 3.92 
sw 3.28 2.78 0.04 0.00 6.27 
WSW 3.71 5.46 0.14 0.00 9.31 
w 4.18 3.07 1.36 0.00 8.60 
Wtol# 4.81 3.96 2.64 0.00 10.78 
tfN 3.25 3.03 0.75 0.00 7.03 
Ntm 3.21 3.60 0.04 0.00 6.85 

Totals 1.78 51.00 41.53 5.69 0.00 100.0 

• Table 20 

Precipitation Report 

ltl1l Dallv Total 

09-02-91 .021nches 
09-10-91 .OS Inches 
09-11-91 .13 inches 
09-12-91 .01 Inches 
09-13-91 .10 Inches 
09-18-91 .OS Inches 
09-29-91 .351nches 
09-30-91 .131nches 

Total Precipitation .841nches 

( 

• 
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Wind Rose for the Rocky Fiala Plant • 5eptember 1991 
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Appendix A 
Radiation Standards for Protection of the Public 

Calculation of Potenflal Plant 
ConM~on~~~~ 
Dose 

DOE Radiation Protection 
Standards for the Public 

ICI£·11$iSIIDIDI"dM IJmMklrds IQr 
aJiealhwava· 

Temporary lncreal8 • 500 rnr&rn-yaar 
Effective Dele EqUvalent 
Cwllh P11or appiOIIQI of DOE 9+2) 

No!mal Operations. 100 rrrem/yeat 
Effective Dele Eqi.MJient 

EM etecm AlE 6s;l St~ 
lliU U. 6k ealhwnv Q.allt:· 

10 rrram-yaar Effective Dele 
EQUiiolent 

SEPTEMBER 1991 

The primary standards for protection of the public from 
radiation are based on radiation dose. Radiation dose is a 
means of quantifying the biological damage or risk of 
ionizing radiation. The unit of radiation dose is the rem 
or the millirem (1 rem= 1,000 mrem). Radiation 
protection standards for the public are annual standards, 
based on the projected radiation dose from a year's 
exposure to or intake of radioactive materials. 

Radiation dose is a calculated value. It is calculated by 
multiplying radioactivity concentrations in air and water 
or on contaminated smfaces by assumed intake rates (for 
internal exposures) or by exposure times (for external 
exposure to penetrating radiation), then by the 
appropriate radiation dose conversion factors. That is: 

Radiation Dose = Radioactivity Concentration x 
Intake Rate/Exposure Time x 
Dose Conversion Factor 

Radioactivity concentrations can be determined either by 
measurements in the environment or by calculations 
using computer models. These computer models 
perform airborne dispersion/dose modeling of measured 
building radioactivity effluents and estimated diffuse 
source term emissions (e.g., from resuspension from 
contaminated soil areas). 

Assumed intake rates and dose conversion factors used 
are based on recommendations of national and 
international radiation protection advisory organizations, 
such as the National Council on Radiation Protection and 
Measurements (NCRP) and the International 
Commission on Radiological Protection (ICRP). 

Radioactive materials of importance in calculating 
radiation dose to the public from Rocky Flats Plant 
(RFP) activities include plutonium, uranium, americium, 
and tritium. Alpha radiation emissions from plutonium, 
uranium, and americium are primary contributors to the 
projected radiation dose. 
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Potential public radiation dose commitments, which 
could have resulted from plant operations and from 
background (i.e., non-Plant) contributions, are calculated 
from avenge radionuclide concentrations measured at the 
Department of Energy (DOE) poperty boundary and in 
surrounding communities. Inhalation and water 
ingestion are the principal potential pathways of human 
exposure. · · 

On February 8, 1990, DOE adopted DOE Order S400.5, 
"Radiation Protection of the Public and the 
Environment," a radiation protection standard for DOE 
environmental activities (US 90). This standard 
incorporates guidance from the International Commission 
on Radiological Protection (ICRP), as well as from the 
Environmental Protection Agency Oean Air Act air 
emission standards (as implemented in 40 CFR 61, 
Subpart H). Included in DOE Order 5400.5 is a revision 
of the dose limits for members of the public. Tables of 
radiation dose conversion factors currently used for 
calculating dose from intakes of radioactive materials 
were issued in July 1988 (US88a, US88b). The dose 
factors are based on the ICRP Publications 30 and 48 
methodology and biological models for radiation 
dosimetry. The DOE Order 5400.5 and the dose 
conversion factor tables are used for assessment of any 
potential RFP contribution to public radiation dose. On 
December 15, 1989, EPA published revised Oean Air 
Act air emission standards for DOE facilities (US89). 
DOE radiation standards for protection of the public are 
given in this Appendix and include the December 15, 
1989, EPA Clean Air Act air pathway standards. 

Secondary radioactivity concentration guides can be 
calculated from the primary radiation dose standards and 
used as comparison values for measured radioactivity 
concentrations. DOE provides tables of these "Derived 
Concentration Guides" • in Order 5400.5. Derived 
Concentration Guides (DCGs) are the concentrations that 
would result in an effective dose equivalent of 100 mrem 
from one year's chronic exposure or intake. In 
calculating air inhalation DCGs, DOE assumes that the 
exposed individual inhales 8,400 cubic meters of air at 
the calculated DCG dming the year. Ingestion DCGs 
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• 
Compliance with EPA 

• Clean Air Act Standards 

( 

• SEPTEMBER 1991 

~ . ;: 

assume a water intake of 730 liters at the calculated DCG 
for the year. The table on page 40 lists the most 
restrictive air and water DCGs for the principal 
ridionuclides of interest at the RFP. 

To detennine compliance with the EPA air emissions 
standards, measured airborne effluent radioactivity 
emissions are entered into the EPA-approved atmospheric 
dispersion/dose calculation computer model, AIRDOS­
PC. for calculation of the maximum radiation dose that an 
individual in the public could receive from the air 
pathway only. 

For comparison with the annual radiation dose standards 
for protection of the public, the maximum annual 
effective dose equivalent that a member of the public 
could receive as a result of RFP activities is typically less 
than 1 mrem, or less than 1 percent of the recommended 
annual standard for all pathways. 

Dose Equivalent and Effective Doae Equivalent 

Dose equivalent Is a calcUated value used to quantity 
radiation dose; It reftects the degree of biological effect 
from Ionizing radiation. Differences In the biological effect 
of different types of Ionizing radiation (e.g .. alpha. beta. 
gamma. or x-rays) are accOl.llted for In the calcuatlon of 
dose equivalent. 

Effective dose eq\Jvalent Is a calculated value used to 
allow comparisons of total health rtsk (based primarily on 
the risk of cancer mortality) from e)(pOSUres of different 
types of Ionizing radiation to different body organs. It Is 
Calculated by ftrst calculating the dose eqiJvalent to 
those organs receiving significant exposures. mutttplylng 
each organ dose equivalent by a health risk weighting 
factor. and then sunTnlng those products. One mDIIrem 
effective dose equivalent from natu'al background 
radiation would have the same heatth risk as one miDirem 
effective dose equivalent from an arttftclally produced 
SOU'ce of radiation. 
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Appendix B 
• National Pollution Discharge Elimination System/Federal Facilities 

Compliance Agreement Volatile Organic Compounds 

• 

The following is a list of volatile organic compounds (VOCs) for which monitoring is required 
by the Environmental Protection Agency National Pollution Discharge Elimination 
System/Federal Facilities Compliance Agreement (NPDES/FFCA). 

Compound POL tugm Compound POL «uglll 

Acrolein• 5 1,2-dlchloropropane 5 
Acrylonitrile& 5 1,3-dichloropropylene 5 
Benzene 5 Ethylbenzene 5 
Bromoform 5 Methyl bromide 10 
Carbon Tetrachloride 5 Methyl chloride 10 
Chlorobenzene 5 Methylene chloride 5 
Chlorodibromomethane 5 1,1,2,2-tetrachloroethane 5 
Chloroethane 10 Tetrachloroethylene 5 
2-chloroethylvinyl ethers 10 Toluene 5 
Chloroform 5 1,2-trans-dichloroethylene 5 
Oichlorobromomethane 5 1,1,1-trichloroethane 5 
1, 1-clichloroethane 5 1,1,2-trlchloroethane 5 
1,2-clichloroethane 5 Trichloroethylene 5 
1 ,1-dichloroethylene 5 VInyl chloride 10 

a Indicates compounds that are currently being analyzed at an offslte laboratory because the onslte 
laboratory lacks the proper Instrumentation and standards to perform these analyses. Because the RFP 
does not maintain an inventory of these compounds or use them In manufacturing processes, none are 
expected to be found In the STP effluent. As a result, EPA may eliminate the requirement to monitor for 
these compounds in the future based on the results of the offslte laboratory analyses. 
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Appendix C 
Colorado Water Quality Control Commission Standards 

SEPTEMBER 1"1 

The Colorado Water Quality Control Commission has 
promulgated new standards for the Walnut Creek and 
Woman Creek drainages downstream from the Rocky 
Flats Plant The Environmental Protection Agency has 
not yet written a new National Pollutant Discharge 
Elimination System pennit that rdlccts these standards; 
however, in the spirit of the Agreement in Principle 
completed between the Department of Energy and the 
State of Colorado, the plant is anempting to meet the 
standards at this time. 
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.Appendix D 

• 
' 

Co«ectlons and Updates 
for Previously Reported Information 
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Table 7- ErratoJonuory 1991 

Onslte Water Sample Results - Plutonium and Americium 

Holding Pond Outfall (pCI/1) 

Location Plutpnlum-239. ·240 Amerlclum-241 

pond A-4 
01/24191 - 01127191 -o.016 ± 0.013 0.011 ± 0.027 
01/28/91 -o.007 ± 0.018 0.039 ± 0.041• 

Volume weighted average concentration -0.014 ± 0.011 0.018 ± 0.023 

Pond B·S - No discharge 

pqnd C-1 
12131/90 - 01/04/91 0.035 ± 0.020 0.012 ± 0.011 
01/07/91 - 01/11191 0.022 ± 0.021 0.007 ± 0.009 
01/14191 - 01/18191 0.039 ± 0.023 0.005 ± 0.007 
01/21/91 - 01/25191 0.021 ± 0.013 0.003 ± 0.005 
01128/91 - 02101191 -0.001 ± 0.003 -0.004 ± 0.002 

Average concentration 0.023 ± 0.014 0.005 ± 0.005 

pqnd 0.2 - No discharge 

WIIDUI C[lll5 IS IDSIIIDI 
01/25/91 - 01/27191 0.001 ± 0.020 0.015 ± 0.030 
01/28/91 - 01/29/91 -0.004 ± 0.002 0.003 ± 0.005 

Volume weighted average concentration -0.001 ± 0.014 0.011 ± 0.021 

a Result is mean of original aliquot (0.065 :t: 0.047 pCIII) and one rerun aliquot (0.013 :t: 0.035 pCIII). Second 
rerun aliquot did not meet laboratory quality assurance criteria. 
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Table 8 - E"ata January 199 J 

•• Onsite Water Sample Results - Uranium 

• Holding Pond Outfall (pCI/1) 

' Location Uranlum-233. ·234 Uranlum-238 

Pond A·4 
01/24/91 • 01127/91 1.05 •::t: 0.30 1.10 ::t: 0.22 
01/28/91 0.87 ::t: 0.29 0.94 ::t: 0.21 

Volume weighted average concentration 1.01 ::t: 0.24 1.06 ::t: 0.17 

Pond B·S - No discharge 

Pond c-1 
12131/90- 01/04/91 0.81 ::t: 0.32 0.71 ::t: 0.21 
01/07/91 - 01111/91 1.34 ::t: 0.33 0.92 ::t: 0.19 
01/14/91 - 01/18/91 1.32 ::t: 0.36 0.89 ::t: 0.21 
01/21/91 - 01/25/91 4.98 ::t: 0.87• -0.02 ::t: 0.03 
01/28/91 - 02101/91 1.25 ::t: 0.32 0.81 ::t: 0.17 

Average concentration 1.94 ::t: 0.77 0.66 ::t: 0.34 

• Pond C-2 - No discharge 

WiiiDUI C[llk ill IDdliiDil 
01/25/91 - 01/27/91 1.41 ::t: 0.33 1.46 ::t: 0.26 
01/28/91 - 01/29/91 1.33 ::t: 0.28 1.22 ::t: 0.20 

Volume weighted average concentration 1.39 ::t: 0.24 1.39 ::t: 0.19 

a Sample was rerun to verify results. Rerun aliquot did not meet laboratory quality assurance criteria 
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Table 9 - Errata January 1991 

. Offsite Water Sample Results ~ Plutonium and Ametlclum 

Location 

Great Westem 
Standley Lake 

Number 
of 

Samples 

Community Tap Water (pCI/1) 

Boulder 
Broomfield 
Westminster 

Reservoirs (pCI/1) 

Plutonlum-239. ·240 

-o.oos ± o.oo2 
-0.005 ± 0.002 

-0.004 ± 0.003 
-0.001 ± 0.004 
-0.003 ± 0.003 

Amerlclum-241 

0.002 ± 0.004 
0.000 ± 0.003 

-0.001 ± 0.003 
0.001 ± 0.004 
0.000 ± 0.003 

• Plutonium and americium analyses are performed on one sample composlted from weekly grab samples. 
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Table 10 -January 1991 

• Offsite Water Sample Results - Uranium 

• 

Location 

Great Westem 
Standley Lake 

Number 
of 

Samples 

Communhy Tap Water (pCI/1) 

Boulder 
Broomfield 
Westminster 

Reservoirs (pCI/1) 

Uranlum-233. ·234 

0.41 ± 0.18 
0.71 ± 0.22 

0.13 ± 0.18 
0.45 ± 0.26 
0.40 ± 0.19 

Uranlum-238 

0.36 ± 0.09 
0.60 ± 0.13 

0.08 ± 0.06 
0.28 ± 0.12 
0.32 ± 0.09 

a Uranium analyses are performed on one sample composlted from weekly grab samples • 
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Table 1 1 - E"ata January 1991 

Onsite and Offsite Water Sample Results - Tritium • 
Tritium (pCI/1) 

Number 
of 

Location Samples C Mlnlumum C Maxlmym c Ayaraa• 

Pond A-48 5 -30 :1: 110 40 :1: 150 10 :1: 70 
Pond C-1 4 -170 :1: 150 70 :1: 150 --30 :1: ·150 
Boulder 4 -70 :1: 150 10 :1: 150 -40 :1: 140 
Broomfield 4 -100 :1: 150 -30 :1: 150 -50 :1: 150 
Great Westem 4 -120 :1: 150 0 :1: 150 -so :1: 140 
Standley Lake 4 -50 :1: 110 90 :1: 160 30 :1: 140 
Westminster 4 -90 :1: 150 60 :1: 150 -10 :1: 150 
Walnut at Indiana& 4 -100 :1: 140 120 :1: 180 -10 :1: 90 

• 

• Volume weighted average concentration. 
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Tobie 7- E"oto February 1991 

• Ons"e Water Sample Resu"s - Plutonium and Americium 

• 

Holding Pond Outfall (pCI/1) 

Locallpn Plutonlum-239. ·240 Amerlclum-241 

Pond A-4 
02102191 - 02103191 -0.024 ± 0.009 0.002 ± 0.028 
02104191 - 02108191 -0.026 ± 0.016 -0.011 ± 0.015 
02109191 • 02110191 0.126 ± 0.057• -o.010 ± 0.025 
02111191 - 02115191 -o.013 .± 0.019 -0.015 ± 0.013 
02116/91 - 02117191 -0.013 ± 0.020 -0.001 ± 0.024 
02118191 - 02122191 -0.015 ± 0.017 -0.016 ± 0.012 
02123/91 - 02124/91 -0.022 ± 0.017 -0.004 ± 0.029 
02125/91 - 03/01191 -0.019 ± 0.013 0.005 ± 0.027 

Volume weighted average concentration -0.007 ± 0.008 -0.007 ± 0.007 

pond B-5 - No discharge 

pond C·1 
02104/91 - 02108191 0.010 ± 0.009 0.015 ± 0.029 
02111191 - 02115191 0.002 ± 0.008 -0.001 ± 0.021 
02128191 - 02122191 0.002 ± 0.005 -0.002 ± 0.003 
02125/91 • 03/01191 0.006 ± 0.007 0.108 ± 0.081b 

Average concentration 0.005 ± 0.007 0.030 ± 0.044 

pond C.2 - No discharge 

Wii!ID!dl Crllls 11 IDSiiDDii! 
02102191 - 02103/91 ·0.015 ± 0.013 -0.002 ± 0.017 
02/04/91 - 02108191 0.002 ± 0.006 0.003 ± 0.025 
02109/91 - 02110191 -0.029 ± 0.010 -0.016 ± 0.018 
02111191 • 02115/91 0.003 ± 0.008 0.022 ± 0.031 
02116191 • 02117/91 -0.019 ± 0.013 -0.019 ± 0.012 
02118/91 • 02122191 0.000 ± 0.006 0.001 ± 0.005 
02/23/91 - 02124191 ·0.022 ± 0.017 ·0.013 ± 0.022 
02125/91 • 03/01/91 0.000 ± 0.005 0.000 ± 0.033 

Volume weighted average concentration -0.006 ± 0.003 0.001 ± 0.010 

a Result is mean of original aliquot (0.094 ± 0.061 pCill) and one rerun aliquot (0.158 :l: 0.053 pCin). Second 
rerun aliquot did not meet laboratory quality assurance criteria. 

b Original aliquot was invalid because of failed accuracy and precision. Result shown above Is rerun aliquot. 
Insufficient sample remained to rerun again to confirm. 
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Table 8 - Errata February 1991 

Onsite Water Sample Results - Uranium • Holding Pond OUtfall (pCI/1) 

Location Uranlum-233, ·234 Uranlum-238 

pond A·4 
02101/91 - 02103/91 1.06 ± 0.31 1.15 ± 0.24 
02104/91 - 02108/91 0.89 :1: 0.26 0.94 ± 0.19 
02109/91 - 02110/91 0.86 :1: 0.24 0.94 ± 0.26 
02111/91 - 02115/91 0.88 ± 0.23 0.87 ± 0.16 
02116191 - 02117/91 0.89 :1: 0.25 0.87 :1: 0.16 
02118/91 - 02122191 0.80 :1: 0.26 0.85 :1: 0.18 
02123/91 - 02124/91 0.92 :1: 0.34 0.99 :1: 0.25 
02125/91 - 03/01/91 0.78 :1: 0.27 0.85 :1: 0.18 

Volume weighted average concentration 0.87 :1: 0.10 0.91 :1: 0.07 

pond B·S - No discharge 

pond C-1 
02104/91 - 02108/91 0.78 :1: 0.21 0.49 :1: 0.10 
02111/91 • 02115/91 0.66 :1: 0.20 0.52 ± 0.11 
02118/91 - 02122/91 0.85 :1: 0.26 0.61 :1: 0.14 •' 02125/91 - 03/01/91 0.99 :1: 0.28 0.83 :1: 0.17 

Average concentration 0.76 ± 0.24 0.61 :1: 0.13 

pond C-2 - No discharge 

WIIDLII Crilk II IDdiiDI 
02102191 - 02103/91 1.08 :1: 0.26 1.33 :1: 0.22 
02104/91 - 02108/91 1.74 :1: 0.28 2.23 :1: 0.27 
02109/91 - 02110/91 0.98 :1: 0.25 1.07 ± 0.19 
02111/91 • 02115/91 0.99 :1: 0.24 1.06 :1: 0.18 
02116/91 • 02117/91 0.99 :1: 0.28 1.08 :1: 0.22 
02118/91 - 02122191 1.08 :1: 0.29 1.15 ± 0.22 
02123/91 - 02124/91 1.01 :1: 0.27 0.99 :1: 0.19 
02/25/91 - 03/01/91 0.97 ± 0.30 0.88 ± 0.19 

Volume weighted average concentration 1.14 ± 0.10 1.26 ± 0.08 
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Table 9- E"ata February 1991 

• Offsite Water Sample Results - Plutonium and Americium 

I 

• 

Lqcatlon 

Great Western 
Standley Lake 

Number 
of 

Samples 

1• 
1• 

Community Tap Water (pCI/1) 

Boulder 
Broomfield 
Westminster 

1• 
1• 
1• 

Reservoirs (pCI/1) 

Plutqnlum-239. ·240 

0.022 ± 0.014 
-0.001 ± 0.006 

-0.005 ± 0.003 
0.031 ± 0.016 
0.003 ± 0.007 

Amerlclum-241 

0.010 :1: . 0.009 
-0.001 ± 0.004 

-0.002 ± 0.005 
0.010 ± 0.009 
0.000 ± 0.005 

a Plutonium and americium analyses are performed on one sample composited from weekly grab samples. 
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Table 10- E"ala February 1991 

ogsile Water Sample ResuHs - Uranium 

Location 

Great Western 
Standley Lake 

Number 
of 

Samples 

Community Tap Water (pCI/1) 

Boulder 
Broomfield 
Westminster 

18 
18 
18 

Reservoirs (pCI/1) 

Uranlum-233. ·234 

0.68 ± 0.26 
0.71 ± 0.27 

0.23 ± 0.15 
0.23 ± 0.23 
0.47 ± 0.29 

Uranlum-238 

0.40 ± 0.12 
0.59 ± 0.15 

0.15 ± 0.06 
0.16 ± 0.10 
0.37 ± 0.16 

a Uranium analyses are performed on one sample composited from weekly grab samples. 
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Table 1 1 - E"ata February 1991 

• Onsite and OllsHe Water Sample ResuNs - Tritium ;•. 

Tritium (pCI/1) 

Number 
of 

Location Samples C Mlnlumum C Maximum C Ayarage 

Pond A-48 28 -250 ± 230 250 ± 230 30 ± 40 
Pond C-1 4 -80 ± 170 30 ± 180 -30 ± 40 
Boulder 4 0 ± 180 60 ± 190 20 ± 30 
Broomfield 4 -200 ± 180 150 ± 190 0 ± 140 
Great Western 4 -110 ± 180 90 ± 190 10 ± 90 
Standley Lake 4 -120 ± 180 110 ± 180 . 10 ± 100 
Westminster 4 -110 ± 180 150 ± 200 40 ± 120 
Wall'lJt at lndianaa 27 -170 ± 180 250 ± 240 30 ± 40 

• 

• Volume weighted average concentration . 
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Table 7- E"ata March 1991 

Onsite Water Sample Results --Plutonium and Americium 

Holding Pond OUtfall (pCI/1) 

Location Plutpnlym-239. -240 Amerlclum-241 

esmd A·4 
03102191 -03103191 ..0.020 ± 0.033 ..0.001 ± 0.036 
03104191 - 031'08191 0.001 ± 0.031 0.035 ± 0.039 
03109191 -03110191 0.016 ± 0.038 ..0.038 ± 0.053 
03111191 -03115191 -o.001 ± 0.040 -o.oo7 ± 0.067 
03116191 - 03117191 0.009 ± 0.048 -o.oo7 ± 0.031 
03118191 - 03122191 ..0.021 ± 0.023 0.021 ± 0.033a 
03123191 - 03124191 -o.019 ± 0.044 0.001 ± 0.024 
03125191 - 03129191 0.005 ± 0.032 -o.018 ± 0.027 
03130191 - 03131191 0.074 ± 0.049b 0.014 ± 0.038 
Volume weighted average concentration c 0.003 ± 0.016 

pond 8·5 - No discharge 

Pgod C·1 
03104191 - 03108191 ..0.020 ± 0.038 0.016 ± 0.022 
03111191 - 03115191 0.017 ± 0.021 0.012 ± 0.013 
03118/91 -03122191 0.111 ± 0.11811 0.111 ± 0.041• 

. 03125191 - 03129191 0.058 ± 0.0501 0.000 ± 0.031 
Average concentration 0.042 ± 0.068 0.035 ± 0.029 

pgnd C2 - No discharge 

WIIDYI ~[IU~I5 II IDdiiDI 
03102191 -03103191 0.014 ± 0.046 0.048 ± 0.041 
03104191-03108191 0.002 ± 0.010 0.009 ± 0.016 
03109191 -03110191 -o.012 ± 0.028 0.017 ± 0.047 
03111191 - 03115191 c c 
03116191 - 03117191 0.035 ± 0.022 0.051 ± 0.04711 
03118191 - 03122191 0.001 ± 0.010 0.006 ± 0.010 
03123191 - 03124191 0.008 ± 0.055 0.018 ± 0.037 
03125191 - 03129191 -o.002 :1: 0.009 0.013 :1: 0.012 
03130191 - 03131191 0.007 :1: 0.033 ..0.020 ± 0.023 
Volume weighted average concentration c c 

a Result is mean of original analysis (0.051 :t 0.062 pew!) none rBMIIIiquot (-o.009 :t 0.024 pCin). Second rarun dquot cid 
not meet laboratory quality assurance criteria. 

b Sample is being rerun ID verify result Aa of 10120191 rerun alillncomple18. 
c Incomplete lab analysis. 
c1 Original aliquot was invalid because of low recovery. Rerun aiquolla mull shown IIboV&. Insufficient Nmple ramalned to 

analyze again to conlinn. 
• Resuh Ia mean of original aliquot (0.203 :t 0.047 pCUI) and one rww~lliquot (0.018 :t 0.034 pCin). Second rerun aliquot did not 

meet laboratory quality assurance cri18ria. 
t Insufficient sample remained to rerun sample to conlinn result 
11 Resuh Is mean of original aliquot (0.073 :t 0.067 pCUI) and one rarun eliquot (0.029 :t 0.065 pCin). Second reMI aliquot did not 

meet laboratory quality usurence criteria. 
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.Tobie 8 - E"oto March 1991 

• Onsite Water Sample ResuHs - Uranium 

Holding Pond Outfall (pCI/1) 

Location Uranlym-233. ·234 Uranlym-238 

pond A·4 
03/02/91 - 03/03/91 0.79 ± 0.19 0.85 ± 0.20 
03/04/91 - 03/08191 0.70 ± 0.22 0.69 ± 0.22 
03/09/91 - 03/10/91 0.91 ± 0.49 0.61 ± 0.38 
03/11/91 - 03/15191 • • 
03/16191 - 03/17191 0.71 ± 0.16 0.69 ± 0.15 
03/18/91 - 03/22/91 0.77 ± 0.17 0.76 ± 0.17 
03/23191 - 03/24191 0.85 ± 0.18 0.74 ± 0.16 
03/25/91 - 03/29191 1.38 ± 0.28 1.51 ± 0.30 
03/30191 - 03/31191 1.37 ± 0.24 1.62 ± 0.27 

Volume weighted average concentration a • 
pond B·S - No discharge 

Pond C·1 
03/04/91 - 03/08/91 0.86 ± 0.21 0.57 ± 0.15 

• 03/11/91 - 03/15191 0.94 ± 0.22 0.79 ± 0.20 
03/18/91 - 03/22191 0.84 ± 0.18 0.63 ± 0.14 
03/25/91 - 03/29/91 1.05 ± 0.31 0.80 ± 0.25 

Average concentration 0.92 ± 0.24 0.70 ± 0.19 

pgnd C-2 - No discharge 

WIIDLII Crtak II IDdiiDI 
03/02/91 - 03/03/91 1.04 ± 0.23 1.06 ± 0.23 
03/04/91 - 03/08191 1.11 ± 0.26 0.85 ± 0.21 
03/09/91 - 03/1 0/91 0.99 ± 0.20 0.99 ± 0.20 
03/11/91 - 03/15191 0.91 ± 0.19 0.91 ± 0.19 
03/16/91 - 03/17191 1.02 ± 0.20 0.90 ± 0.18 
03118/91 - 03/22191 1.03 ± 0.22 1.01 ± 0.21 
03/23/91 - 03/24/91 1.03 ± 0.26 0.89 ± 0.23 
03/25/91 - 03/29/91 1.11 ± 0.23 1.08 ± 0.22 
03130/91 - 03/31/91 1.46 ± 0.26 1.92 ± 0.32 

Volume weighted average concentration 1.07 ± 0.08 1.04 ± 0.08 

• Incomplete lab analysis: 

i 
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Table 9 - E"ata March 1991 

Offsite Water Sample ResuNs - Plutonium and Americium 

Location 

Great Westem 
Standley Lake 

Number 
of 

Samples 

Community Tap Water (pCI/1) 

Boulder 18 
· Broomfield 1• 

Westminster 1• 
Arvada 1 
Denver 1 
Golden 1 
lafayette 1 
louisville 1 
Thornton 1 

Reservoirs (pCI/1) 

plutpnlum-239. ·240 

0.014 ± 0.022 
0.002 ± 0.009 

0.002 ± 0.008 
0.005 ± 0.011 

·0.007 ± 0.005 
-0.018 ± 0.015 
-0.015 ± 0.016 
0.030 ± 0.042 
0.005 ± 0.025 
-0.030 ± 0.009 
-0.005 ± 0.024 

Amerlclum-241 

0.004 ± 0.027 
·0.008 ± 0.023 

-0.017 ± 0.021 
·0.002 ± 0.024 
0.002 ± 0.029 

·0.022 ± 0.015 
0.050 ± 0.036b 
0.005 ± 0.032 
0.031 ± 0.049 
-0.022 ± 0.017 
0.003 ± 0.037 

• Plutonium and americium analyses are performed on one sample composited from weekly grab samples. 
b Result is mean ·of original aliquot (0.112 ± 0.068 pCill) and one rerun aliquot (-0.013 ± 0.025 pCiJI). Second 

rerun aliquot did not meet laboratory quality assurance criteria. 
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Table 10 - Errata March 1991 

Offsite Water Sample Results - Uranium 

Location 

Great Westem 
Standley Lake 

Number 
Of 

Samples 

Community Tap Water (pCI/1) 

Boulder 1• 
Broomfield 1• 
Westminster 1• 
Arvada 1 
Denver 1 
Golden 1 
Lafayette 1 
Louisville 1 
Thornton 1 

Reservoirs (pCI/1) 

Uranlum-233. ·234 

0.59 :1: 0.14 
0.80 :1: 0.17 

0.40 :1: 0.12 
0.40 :1: 0.11 
0.30 :1: 0.09 
0.28 :1: 0.08 
0.27 :1: 0.08 
0.94 :1: 0.25 
0.54 :1: 0.19 
0.16 :1: 0.07 
0.86 :1: 0.18 

uranlum-238 

0.52 :1: 0.13 
0.67 :1: 0.14 

0.33 :1: 0.10 
0.25 :1: 0.08 
0.26 :1: 0.08 
0.24 :1: 0.07 
0.23 :1: 0.07 
1.04 :1: 0.26 
0.13 :1: 0.09 
0.09 :1: 0.05 
0.76 :1: 0.17 

a Uranium analyses are performed on one sample composlled from weekly grab samples. 
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Table 11- E"ata March 1991 

Onslte and Oflslte Water Sample ResuHs - Tritium 

Tritium (pCI/1) 

Number 
of 

Location Samples C M!nlumum C Maximum c Average 

Pond A-48 31 -160 ± 170 210 ± 210 40 ± 40 
Pond C-1 4 70 ± 190 120 ± 190 100 ± 20 
Boulder 4 -170 ± 170 190 ± 180 30 ± 150 
Broomfield 4 -110 ± 190 60 ± 210 -10 ± 70 
Great Westem 4 -110 ± 170 140 ± 180 -20 ± 110 
Standley Lake 4 -50 ± 190 130 ± 190 50 ± 90 
Westminster 4 -140 ± 180 230 ± 200 50 ± 16_0 
Walnut at Indiana& 31 -160 ± 180 250 ± 190 40 ± 40 
Arvada 1 -10 ± 180 -10 ± 180 -10 ± 180 
Denver 1 10 ± 180 10 ± 180 10 ± 180 
Golden 1 10 ± 180 10 ± 180 10 ± 180 
Lafayette 1 -60 ± 170 -60 ± 170 -60 ± 170 
Louisville 1 -150-. ± 150 -150 ± 150 -150 ± 150 
Thornton 1 60 ± 180 60 ± 180 60 ± 180 .i 

a Volume weighted average concentration. 

• Page62 SEPI'EMBER 1991 •• 



( 

•• 

Table 7 - Errata April 1991 

Onslte Water Sample Results -. Plutonium and Americium 

Location 

pond A-4 
04/01191 • 04/021918 
04/06191 • 04/07191 
04/08191 • 04/12191 
04119191 • 04121191 
04/22191 • 04/26191 
04/27191 - 04/28/91 
04/29191 - 05/03191 

Holding Pond OUtfall (pCI/1) 

Plutonlum-239. ·240 

-o.002 ± 
0.016 ± 
0.003 ± 
0.037 ± 
-0.021 ± 
0.024 ± 
0.036 ± 

0.025 
0.033 
0.032 
0.059 
0.016 
0.031 
0.039 

Volume weighted average concentration 0.010 ± 0.013 

pond B·S - No discharge 

pond C-1 
04/01/91 • 04/05191 
04/08/91 • 04112191 
04/15/91 • 04119/91 
04/22191 • 04/26191 
04/29191 • 05/03/91 

Average concentration 

pond C:2 - No discharge 

Walnut Creek at Indiana 
04/01191 - 04/05191 
04/06/91 - 04/07191 
04/08191 - 04/12191 
04/20191 - 04/21191 
04/22191 - 04/26191 
04/27191 - 04/28/91 
04/29/91 - 05/03/91 

0.017 ± 
0.012 ± 
0.024 ± 
0.042 ± 
-0.024 ± 

0.014 ± 

0.020 ± 
-0.012 ± 
0.018 ± 
-0.007 ± 
0.024 ± 
0.030 ± 
0.024 ± 

0.020 
0.022b 
0.014 
0.023 
0.014 

0.021 

0.023 
0.023 
0.016C 
0.026 
0.026 
0.039 
0.031 

Volume weighted average concentration 0.018 ± 0.011 

Amerlclym-241 

0.000 ± 0.031 
·0.006 ± 0.022 
0.025 ± 0.032 

-o.001 ± 0.030 
0.025 ± 0.055 
0.005 ± 0.038 

·0.022 ± 0.022 

0.003 ± 0.014 

0.011 ± 0.012 
0.009 ± 0.045 
0.007 ± 0.024 
0.002 ± 0.005 
0.001 ± 0.007 

0.006 ± 0.004 

0.005 ± 0.011 
-o.013 ± 0.017 
0.000 ± 0.032 

-0.010 ± 0.017 
0.003 ± 0.006 
0.006 ± 0.040 
0.021 ± 0.023 

0.005 ± 0.008 

a Daily discharge 1811\ples from M far .V.W 1 to 415.'91 w.e colect8d but never dellver8d to lab far ll'llllyala. See e)IBCUtive 
summary for details. 

b Original analysis (0.210 :l: 0.132 ~ raporl8d was calculated a a 1 liar umple ndher than a Siler sample. s.mp1e was 
rarun in duplicaiB. Result reponed above Ia mean ot correclly calculated original raault (0.034 :l: 0.022 pCill) Md one rerun 
aliquot ( .0.010 :l: 0.022 pCUI). Seoond reNn .,iquot did no1 meetlllbufauy quaity uaurance criteria. 

c. Result is mean of original aliquot (0.054 :l: 0.028 pCUI) and one rerun dquot (.0.018 :l: 0.014 pCi,1). Second rerun .,iquot did 
not meet laboratory quality assurance criteria. 
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Table 8 - E"ata April J 99 J 

Onsite Water Sample Results - Uranium • Holding Pond OUtfall (pCI/1) 

Location Uranlum-233. ·234 Uranlum-238 

pond A·4 
04/01/91 - 04/021918 1.68 :1: 0.32 1.79 :1: 0.33· 
04/06191 - 04/07/91 1.77 :1: 0.36 1.94 :1: 0.39 
04/08/91 - 04/12191 1.96 :1: 0.45 2.21 :1: 0.49 
04/19/91 - 04/21/91 0.90 :1: 0.28 1.31 :1: 0.36 
04122191 - 04126191 1.58 ± 0.34 1.87 ± 0.39 
04127/91 - 04128/91 1.53 ± 0.43 1.60 :1: 0.45 
04129/91 - 05/03/91 0.88 :1: 0.29 1.01 :1: 0.31 

Volume weighted average concentration 1.47 :1: 0.14 1.66 :1: 0.16 

pond B·5 - No discharge 

pond C-1 
04/01/91 - 04/05/91 1.09 :1: 0.21 0.74 :1: 0.15 
04/08/91 - 04/12191 1.24 ± 0.36 0.72 :1: 0.25 
04/15/91 - 04119/91 0.96 ± 0.20 0.56 :1: 0.13 
04/22191 - 04126/91 1.05 :1: 0.21 0.69 :1: 0.15 .I 04/29/91 - 05/03/91 0.77 ± 0.25 0.46 :1: 0.18 

Average concentration 0.82 ± 0.39 0.63 :1: 0.11 

pond C-2 - No discharge 

WIIDLII Cl:llls II ID~IIDI 
04/01/91 - 04/05/91 1.44 ± 0.34 1.62 :1: 0.38 
04/06/91 - 04/07/91 1.41 ± 0.33 1.39 :1: 0.32 
04/08/91 - 04/12191 1.60 ± 0.32 1.55 :1: 0.31 
04/20/91 - 04121/91 2.45 ± 0.54 2.21 :1: 0.50 
04/22/91 - 04/26/91 2.09 :1: 0.66 1.93 :1: 0.62 
04/27/91 - 04/28/91 1.28 ± 0.30 1.11 :1: 0.27 
04/29/91 - 05/03/91 1.16 :1: 0.33 1.02 :1: 0.30 

Volume weighted average concentration 1.59 :1: 0.19 1.52 :1: 0.18 

• Daily discharge samples from A-4 for 4131911D 415m1 were collecled but never delivered 1D lab for analysis. 
See executive summary for details. 
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Table 9 - E"ata April 1991 

Oflsite Water Sample ResuHs -.Plutonium and Americium 

Location 

Great Westem 
Standley Lake 

Number 
of 

Samples 

Community Tap Water (pCI/1) 

Boulder 
Broomlield 
Westminster 

Reservoirs (pCUI) 

Plytonlum-239. ·240 

-o.003 :1: 0.005 
-0.007 :1: 0.003 

0.003 :1: 0.010 
-0.006 :1: 0.004 
-0.006 :1: 0.003 

Amerlclum-241 

-o.004 :1: 0.004 
-0.005 :1: 0.004 

0.006 :1: 0.011 
·0.005 :1: 0.003 
-0.007 :1: 0.005 

• Plutonium and americium analyses are performed on one sample composited from weekly grab samples. 
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Table 10 - Errata April 1991 

Offsite Water Sample ResuHs - Uranium 

Location 

Great Western 
Standley Lake 

Number 
of 

Samples 

1• 
1• 

Community Tap Water (pCI/1) 

Boulder 
Broomfield 
Westminster 

Reservoirs (pCI/1) 

Uranlym-233. ·234 

0.60 ± 0.16 
0.91 ± 0.20 

0.01 ± 0.03 
0.28 ± 0.09 
0.17 ± 0.07 

Uranlym-238 · 

0.57 ± 0.16 
0.74 ± 0.17 

0.00 ± 0.02 
0.29 ± 0.09 
0.23 ± 0.08 

a Uranium analyses are performed on one sample composited from weekly grab samples. 
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Table 1 1 - Errata April 1991 

le Onsffe and Offsite Water Sample ResuHs - Tritium 

iTrltlum (pCI/1) 

Number 
Of 

Location Samples C M!nlumum C Maximum c Average 

Pond A-4• 24 -110 ± 170 330 ± 200 70 ± 40 
Pond C-1 5 200 ± 210 210 ± 210. 10 ± 150 
Boulder 4 -100 ± 220 160 ± 190 50 ± ·190 
Broomfield 4 -130 ± 220 120 ± 180 40 ± 200 
Great Westem 4 40 ± 180 100 ± 190 70 ± 200 
Standley Lake 4 -200 ± 220 130 ± 180 0 ± 190 
Westminster 4 -20 ± 230 70 ± 190 50 ± 190 
Walnut at Indiana& 23 -180 ± 200 220 ± 200 30 ± 40 

a Volume weighted average concentration. 
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Table 7 - Errata May 1991 

Onslte Water Sample Results - Plutonium and Americium 

Holding Pond OUtfall (pCI/1) 

Location 

pond A·4 
05104191 - 05105191 
05106191 - 05110191 
05111191 - 05112191 
05113191 - 05117191 
05118191 - 05119191 
051'20191 - 05124191 
05125191 -05126191 
05127191 - 05131191 
Volume weighted average concentration 

pond B·S - No cischarge 

pond C·1 
05106191 - 05110191 
05113191 -05117191 
05120191 - 05124191 
05127191 - 05131191 
Average concentration 

pond C:2 - No discharge 

Walnut Creek at Indiana 
05104191 -05105191 
05106191 -05110191 
05111191 - 05112191 
05113191 -05117191 
05118191 -05119191 
05120191 - 05124191 
05125191 -05126191 
05127191 - 05131191 
Volume weighted average concentration 

Plutonlum-239. -240 

0.010 ± 0.028 
0.012 ± 0.034 
0.003 ± 0.031 
0.002 :t 0.022 
~.018 :t 0.016 
0.022 :t 0.031 
~.002 :t 0.022 
~.024 :t 0.021 
~.002 :t 0.010 

0.034 :t 0.021 
0.024 :t 0.012 
0.128 ± 0.048c 
0.001 :t 0.005 
0.047 :t 0.055 

~.006 :t 0.020 
0.000 :t 0.007 
~.017 :t 0.015 
0.019 :t 0.011 
~.004 :t 0.023 
0.025 :t 0.012 
0.000 :t 0.023 
0.004 :t 0.006 
0.008 :t 0.005 

Amerlclum-241 

0.016 ± 0.041 
0.108 ± 0.101• 
0.027 ± 0.058 
0.009 :t 0.008 
0.025 :t 0.036 
0.016 :t 0.037 
0.016 :t 0.031 
0.007 :t 0.054 
0.025 :t 0.019 

0.007 :t 0.014 
b 

0.008 :t 0.010 
0.005 :t 0.009 
0.007 :t 0.010 

0.032 :t 0.047d 
~.003 :t 0.004 
0.031 :t 0.038 
0.038 :t 0.030e 
0.034 :t 0.067'1 

b 

0.043 :t 0.036o 
0.017 :t 0.009 
0.022 :t 0.011 

a Resuh is mean of original aliquot (0.067 :t 0.074 pCi/1) and one rerun (0.149 :t 0.067 pCill). Second r8M\ lllquot cld not meet 
laboratory quality assurance criteria. 

b Original and rerun aliquot did not meet quatity auurance aileria. Insufficient l8mple rarnaNd tar futlher analysis. No 
americium data wiD be available tar this location and time period. 

c Result is mean of original aliquot (0.224 :t 0.065 pCin) Md two I'8M\ -'iquots (0.122 :t 0.058 pCI.1 and 0.039 :t 0.040 pCill). 
d Resuh is mean of original aliquot (0.065 :t 0.090 pCi/1) and one rerun (~.001 :t 0.027 pCin). Second rerun aliquot did not meet 

laboratory quality assurance criteria. 
• Resuh is mean of original aliquot (0.052 :t 0.035 pCill) and one I'8M\ aliquot (0.024 :t 0.049 pCill). Second rerun aliquot did not 

meet laboratory quality assurance criteria. 
t Resuh is mean of original aliquot (0.052 :t 0.040 pCill) Rl one rerun aliquol (0.015 :t 0.127 pCill). Second 18M\ aliquot cid not 

meet laboratory quality assurance criteria. 
11 Result is mean of original aliquot (0.066 :t 0.058 pCill) and two rerun llliquo11 (0.027 :t 0.028 pCUI Rl 0.037 :t 0.032 

pCill). 
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Table 8 - E"ata May 199 J .(. Onsite Water Sample Results - Uranium 
~· 

Holding Pond Outfall (pCI/1) 

Location Uranlum-233. ·234 Uranlum-238 

pond A·4 
05/04/91 - 05/05191 0.83 ± 0.30 0.45 ± 0.20 
05/06191 - 05/10/91 0.88 ± 0.19 0.94 ± 0.20 
05/11/91 - 05/12191 0.49 ± 0.19 0.43 ± 0.19 
05113191 - 05/17191 0.81 ± 0.21 0.77 ± 0.20 
05118/91 - 05119191 0.90 ± 0.35 0.47 ± 0.24 
05/20191 - 05/24191 0.70 ± 0.23 0.48 ± 0.18 
05/25191 - 05126191 0.63 ± 0.15 0.74 ± 0.17 
05/27191 - 05131191 0.50 ± 0.11 .0.60 ± 0.13 

Volume weighted average concentration 0.70 ± 0.08 0.063 ± 0.07 

pond B-5 - No discharge 

pond C·1 
05/06/91 - 05/1 0/91 0.67 ± 0.14 0.52 ± 0.12 

• 
05/13/91 - 05/17/91 0.79 ± 0.20 0.61 ± 0.17 
05/20/91 - 05/24/91 0.58 ± 0.15 0.36 ± 0.11 
05/27/91 - 05131/91 0.63 ± 0.13 0.49 ± 0.11 

Average concentration 0.67 ± 0.09 0.50 ± 0.10 

pond C·2 - No discharge 

WIIDLII Crul5 II IDdiiDI 
05/04/91 - 05/05/91 0.74 ± 0.25 0.83 ± 0.26 
05/06/91 - 05/10/91 0.83 ± 0.34 0.79 ± 0.32 
05/11/91 - 05/12191 0.42 ± 0.14 0.30 ± 0.11 
05/13/91 - 05117/91 0.55 ± 0.21 0.54 ± 0.21 
05/18/91 - 05/19/91 0.44 ± 0.11 0.40 ± 0.10 
05/20/91 - 05/24/91 .. 0.82 ± 0.18 0.65 ± 0.15 
05/25/91 - 05/26/91 1.43 ± 0.24 1.00 ± 0.18 
05/27191 - 05/31191 0.57 ± 0.15 0.54 ± 0.15 

Volume weighted average concentration 0.73 ± 0.08 0.63 ± 0.07 
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Table 9 - Errata May 1991 

Offsite Water Sample ResuHs - Plutonium and Americium 

LQCIIIQD 

Great Western 
Standley Lake 

Number 
of 

Samples 

1~ 
18 

Community Tap Water (pCI/1) 

Boulder 
Broomfield 
Westminster 

18 
18 
18 

Reaervolrs (pCI/1) 

plutgnlum-239. ·240 

0.000 ± 0.005 
0.000 ± 0.005 

-0.001 ± 0.005 
0.000 ± 0.005 
0.001 ± 0.006 

Amarlclum-241 

0.003 ± 0.008 
0.015 ± 0.011 

0.000 ± 0.005 
-0.004 ± 0.003 
0.017 ± 0.010 

a Plutonium and americium analyses were performed on one sample composited from four weekly gr~ samples. 
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-~able 10- Errata May 1991 

Offslte Water Sample ResuUs - Uranium 

Location 

Great Westem 
Standley Lake 

Number 
of 

Samples 

1• 
. 1• 

Community Tap Water (pCIII) 

Boulder 
Broomfield 
Westminster 

Reservoirs (pCI/1) 

Uranlum-233. ·234 

0.78 :t 0.17 
0.58 :t 0.13 

0.03 :t 0.03 
0.57 :t 0.15 
0.44 :t 0.13 

Uranlym-238 

0.56 :t 0.13 
0.48 :t 0.11 

0.02 :t 0.02 
0.46 :t 0.13 
0.42 :t 0.13 

a Uranium analyses were P.Srformed on one sample composited from weekly grab samples . 
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Table 11- Errata May 1991 

Onsite and Offsite Water Sample Results - Tritium ••• 
Tritium (pCI/1) 

Number 
of 

Location Samples C Mlnlumum C Maximum c Ayarega 

Pond A-48 31 -160 :± 180 170 :± 180 10 :± 40 
Pond C-1 4 -120 :± 180 120 :± 190 10 :± 190 
Boulder 4 -180 :± 170 140 :± 190 -20 :± 180 
Broomfield 4 -80 ± 180 190 :± 180 50 :± 180 
Great Westem 4 -10 ± .180 270 :± 190 100 :± 180 
Standley Lake 4 -60 ± 180 110 ± 180 20 :± 180 
Westminster 4 30 ± 190 160 ± 190 90 :± 180 
Walnut at Indiana& 31 -140 ± 170 230 ± 190 0 ± 40 

• 

• Volume weighted average concentration. 
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Table 7 - Errata June 1991 

Onsite Water Sample ResuHs - Plutonium and Americium 

Holding Pond Outfall (pCI/1) 

Location Plutonlum-239. ·240 Americium-241 

Pond A-4 
06/01/91 - 06/02191 -o.021 ± 0.018 0.034 ± 0.068 
06/03/91 - 06/07-91 ·0.010 ± 0.024 0.127 ± 0.0568 
06/08/91 - 06/09/91 ·0.006 ± 0.022 0.055 ± 0.045b 
06/10/91 - 06/14/91 -0.009 ± 0.020 -o.009 ± 0.017 
06115/91 - 06/16/91 -0.013 ± 0.021 ·0.021 ± 0.016 
06117/91 - 06/21/91 0.035 ± 0.033 0.004 ± 0.031 
06/22191 - 06/23/91 -0.010 ± 0.026 -0.005 ± 0.033 
06/24/91 - 06/28/91 -0.006 ± 0.022 ·0.001 ± 0.032 
06/29/91 - 06130/91 0.031 ± 0.039 -o.004 ± 0.029 

Volume weighted average concentration 0.016 ± 0.016 0.029 ± 0.015 

pond B·S - No discharge 

pond C-1 
06/03/91 - 06/07/91 0.026 ± 0.022C 0.000 ± 0.008 
06/10/91 - 06/14/91 0.017 ± 0.010 0.001 ± 0.007 

• 
06/17/91 - 06/21/91 0.010 ± 0.007 0.003 ± 0.010 
06/24/91 - 06/28/91 0.003 ± 0.007 0.001 ± 0.012 

Average concentration 0.014 ± 0.010 0.001 ± 0.001 

pond C-2 
06/06/91 - 06/07/91 0.010 ± 0.025 0.011 ± 0.028 
06/08/91 - 06/09/91 0.045 ± 0.034 -0.002 ± 0.031 
0611 0/14 - 06/14/91 -0.007 ± 0.019 0.001 ± 0.023 
06/15/91 - 06/16/91 0.014 ± 0.029 0.023 ± 0.040 
06/17/91 - 06/21/91 0.010 ± 0.018 -0.002 ± 0.016 
06/22191 - 06/23/91 0.035 ± 0.037 0.066 ± 0.057d 
06/24/91 0.054 ± 0.0378 -0.015 ± 0.017 

Volume weighted average concentration 0.013 ± 0.010 0.007 ± 0.012 

• Result is mean of original aliquot (0.113 ::t: 0.066 pCIII) and two subaequen1 reruns (0.205 ::t: 0.080 pCiiJ and 
0.064 ::t: 0.042 pCi/1). 

b Sample was submitted for rerun in duplicate, however both reruns were not valid. Second rerun aliquot did not 
meet laboratory quality assurance criteria. 

c Insufficient sample remained to rerun americium. 
d Result is mean of original aliquot (0.067 ::t: 0.071 pCIIJ) and one rerun (0.019 ::t: 0.041 pCiJJ). Second rerun 

aliquot did not meet laboratory quality assurance criteria. 

• Result is mean of original aliquot (0.064 ::t: 0.034 pCill) and two rerun aliquots (0.040 ::t: 0.038 pCill and 0.057 ± 
0.039 pCill). 

( 
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Table 7- Ertata June 1991 (continued) 

Onsffe Water Sample ResuHs - Plutonium and Americium 

Holding Pond OUtfall (pCI/1) 

Location Plutonlum-239. ·240 Amarlclum-241 

WIIDUI Cr.tlk II IDdiiDI 
06/01/91 - 06/02191 0.022 ± 0.028 0.043 ± 0.041• 
06/03/91 - 06/07/91 -0.009 ± 0.023 0.014 ± 0.015 
06/08/91 - 06/09/91 0.042 ± 0.030 0.033 ± 0.029 
06/10/91 - 06/14/91 0.024 ± 0.017 0.010 ± 0.009 
06/15/91 - 06/16191 0.002 ± 0.026 -0.016 ± 0.016 
06/17/91 - 06121/91 0.005 ± 0.006 0.010 :t 0.010 
06/22/91 - 06/23/91 -0.009 ± 0.028 -0.028 ± 0.012 
06/24/91 - 06/28/91 -0.003 ± 0.004 ·0.001 ± 0.013 
06/29/91 - 06/30/91 0.015 ± 0.029 - 0.008 ± 0.023 

Volume weighted average concentration 0.004 ± 0.007 0.012 :t 0.008 

• Result is mean of original aliquot (0.060 ± 0.040 pCill) and one rerun aliquot (~.008 ± 0.019 pCill). Second 
rerun aliquot did not meet laboratory quality assurance criteria. 
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Table 8 - Errata June 199 J t. Onsite Water Sample ResuHs - Uranium 

Holding Pond Outfall (pCI/1) 

- Location Uranlum-233. -234 Uranlum-238 

pond A-4 
06101191 - 06102191 0.55 :l: 0.12 0.61 :l: 0.13 
06103191 -06107191 0.58 ':t 0.14 0.44 :l: 0.11 
06108191-06109191 0.22 :l: 0.08 0.28 :l: 0.09 
06/10191 -06/14191 0.40 :l: 0.14 0.37 :l: 0.13 
06/15191 -06116191 0.37 :l: 0.14 0.43 :l: 0.15 
06/17191 -06121191 0.64 :l: 0.16 0.66 :l: 0.16 
06122191 -06123191 0.60 :l: 0.17 0.61 :l: 0.17 
06124191 -06128191 0.34 :l: 0.13 0.28 :l: 0.11 
06129191 - 06130191 0.55 :l: 0.19 0.36 :l: 0.15 

Volume weighted average concentration 0.46 :l: 0.05 0.44 :l: 0.05 

pond B-5 - No dscharge 

pond C-1 
06103191 - 06107191 0.39 :t: 0.10 0.32 :t: 0.08 
06/10191 -06114191 0.74 :t: 0.19 0.47 :t: 0.13 
06/17191 -06121191 0.42 :t: 0.14 0.36 :t: 0.12 \. 06124191 - 06128191 0.58 :t: 0.15 0.47 :t: 0.13 

Average concentration 0.53 :t: 0.16 0.41 :l: 0.07 

pond C-2 
06106191 - 06107191 1.01 .:t: 0.23 1.02 :t: 0.23 
06108191 - 06109191 0.95 :t: 0.24 0.95 :t: 0.24 
06/10191 - 06114191 0.89 :t: 0.22 1.09 :t: 0.25 
06/15191 -06116191 0.95 :t: 0.22 0.84 :t: 0.20 
06/17191 - 06121191 0.69 :t: 0.09 1.00 :t: 0.12 
06122191 - 06123191 0.88 :t: 0.28 1.02 :t: 0.31 
06124191 . 0.76 :t: 0.21 0.89 :t: 0.23 

Volume weighted average concentration 0.85 :t: 0.09 1.00 :l: 0.10 

Wllmal ~1:1115 II ID!IIIIDI 
06101191 -06102191 0.46 :t: 0.14 0.53 :l: 0.15 
06103191-06107191 0.52 :t: 0.13 0.48 :l: 0.12 
06108191 -06109191 0.36 :t: 0.16 0.45 :t: 0.17 
06/10191 -06114191 0.66 :l: 0.17 0.70 :t: 0.17 
06/15191 -06116191 0.57 :t: 0.16 0.61 :t: 0.16 
06/17191 - 06121191 0.62 :t: 0.28 1.02 :l: 0.37 
06122191 -06123191 0.57 :l: 0.17 0.48 :t: 0.15 
06124191 -06128191 0.39 :l: 0.14. 0.29 :l: 0.11 
06129191 - 06130191 0.36 :t: 0.13 0.31 :l: 0.11 

Volume weighted average concentration 0.52 :l: 0.06 0.58 :l: 0.07 
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Table 9 - Errata June 1991 

OffsNe Water Sample Results - Plutonium and Americium 

Location 

Great Westem 
Standley Lake 

Number 
of 

Samples 

1 
1 

Community Tap Water (pCI/1) 

Boulder 1 
Broomfield 1 
Westminster 1 
Arvada 1 
Denver 1 
Golden 1 
Lafayette 1 
Louisville 1 
Thomton 1 

Reservoirs (pCI/1) 

Plutgnlum-239. ·240 

0.001 :1: 0.007 
0.005 :1: 0.009 

-0.005 :1: 0.005 
-0.004 ± 0.005 
-0.006 :1: 0.004 
-0.022 ± 0.030 
0.014 ± 0.036b 
0.020 ± 0.033 

-0.023 ± 0.027 
0.021 ± 0.051 
0.022 ± 0.059 

Amarlclum-241 

0.063 :1: 0.0338 

.0,002 :1: 0.009 

0.000 :1: 0.006 
-0.007 :1: 0.007 
-0.001 :1: 0.009 
-0.014 :1: 0.042 
0.048 :1: 0.073 
0.004 :1: 0.071 
0.027 :1: 0.081 

-o.015 :1: 0.056 
0.072 ± 0.076° 

• Sample being rerun to verify results. As of 10120191sample rerun was still in process. 
b Result is mean of original aliquot (0.051 :t: 0.072) and one rerun aliquot (.0.023 :t: 0.012 pCi/1). 
c Result is mean of original aliquot (0.1 09 :t: 0.135 pCill) and one rerun aliquot (0.034 :t: 0.032 pCill). 
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Table 10- Errata June 1991. 

; • Offsite Water Sample Results - Uranium 
~. 

• 

• 

Location 

Great Western 
Standley Lake 

Number 
of 

Samples 

1 
1 

Community Tap Water (pCI/1) 

Boulder 1 
Broomfield 1 
Westminster 1 
Arvada 1 
Denver 1 
Golden 1 
Lafayette 1 
Louis vile 1 
Thornton 1 

SEPTEMBER 1991 

Reservoirs (pCI/1) 

Uranlum-233. ·234 

0.64 ± 0.19 
0.81 ± 0.18 

0.07 :t 0.12 
0.58 :t 0.16 
0.32 :t 0.12 
0.51 :t 0.18 
0.17 :t 0.07 
0.25 ± 0.08 
0.03 ± 0.04 
0.04 :t 0.04 
1.02 :t 0.22 

Uranlum-238 

0.73 ± 0.20 
0.64 .± 0.14 

0.04 ± 0.08 
0.46 ± 0.13 
0.31 ± 0.11 
0.23 :t 0.12 
0.04 :t 0.04 
0.17 :t 0.07 
0.00 :t 0.02 
0.01 :t 0.02 
0.76 ± 0.18 
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Table 11- Errata June 1991 •• Onslfe and Offslfe Wafer Sample ResuHs - Trffium 

Tritium (pCI/1) 
' 

Number 
of 

Loeatloo Samples C Mlnlumum C Maximum c Ayarage 

Pond A-48 30 -180 ± 190 350 ± 200 60 ± 40 
Pond C-28 19 -140 ± 180 350 ± 210 80 ± 50 
Pond C-1 4 -160 ± 180 130 ± 210 40 ± 140 
Boulder 4 -10 ± 180 160 ± 190 70 ± 70 
Broomfield 4 -190 ± 170 -40 ± 180 -120 ± 60 
Great Westem 4 -so ± 180 100 ± 190 40 ± 60 
Standley Lake 4 -10 ± 180 110 ± 190 40 ± 50 
Westminster 4 -40 ± 180 90 ± 190 40 ± 60 
Walnut at lndianaa 30 -200 ± 180 230 ± 200 40 ± 40 
Arvada 1 40 ± 190 40 ± 190 40 ± 190 
Denver 1 180 ± 200 180 ± 200 180 ± 200 
Golden 1 30 ± 190 30 ± 190 30 ± 190 
Lafayette 1 20 ± 190 20 ± 190 20 ± 190 • Louisville 1 100 ± 200 100 ± 200 100 ± 200 
Thornton 1 140 ± 190 140 ± 190 140 ± 190 

• Volume weighted average concentration. 
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Table 7- E"ataJuly 1991 

Onsite Water Sample Resu"s - Plutonium and Americium 

Holding Pond Outfall (pCI/1) 

Location Plutgnlum-239. ·240 Amerlc;lym-241 

pgnd A·4 
07/01/91 - 07/05191 0.005 ± 0.044 0.022 ± 0.029 

Volume weighted average concentration 0.005 ± 0.044 0.022 ± 0.029 

pgnd a-s - No discharge 

pgnd C·1 
07/01191 - 07/05191 0.022 ± 0.012 0.009 ± 0.010 
07/08191 - 07/12/91 0.026 ± 0.018 0.003 ± 0.009 
07/15191 - 07/19191 0.230 ± 0.0898 0.024 ± 0.016 
07/22/91 - 07/26191 0.035 ± 0.052b 0.043 ± 0.018 
07/29/91 - 08/02191 0.029 ± 0.028 -0.018 ± 0.019 

Average concentration 0.068 ± 0.054 0.012 ± 0.020 

pond <;-2 - No discharge 

WIIDLII Ct:lll5 II ID~IIDI 
07/01/91 - 07/05191 0.010 ± 0.011 -0.001 ± 0.006 
07/06/91 0.019 ± 0.047 -0.028 ± 0.018 

Volume weighted average concentration 0.010 ± 0.011 -0.002 ± 0.006 

a Sample was rerun to verify results of the original aliquot (0.055 pCill). Only one (0.400± 0.120 pCill) of the two 
rerun aliquots met quality assurance (QA) criteria. Result reported is the mean of the original value and the 
OA-acceptable rerun value. 

b Result is mean of original aliquot (0.068 ± 0.063 pCill) and one rerun aliquot (0.001 ± 0.041 pCill). Second 
rerun aliquot did not meet laboratory quality assurance criteria. 
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Table 8 - Errata July 1991 • OnsHe Water Sample Results - Uranium 

Holding Pond OUtfall (pCI/1) 

Location Uranlum-233. -234 Uranlum-238 

Pond A-4 
07/01191 - 07/05191 0.21 :J: 0.14 0.25 :J: 0.15 

Volume weighted average concentration 0.21 :J: 0.14 0.25 :J: 0.15 

Pond B-5 - No discharge 

pond C·1 
07/01191 - 07/05/91 0.62 ± 0.16 0.46 ± 0.13 
07/08/91 - 07112191 0.55 ± 0.15 0.33 :J: 0.11 
07/15191 - 07/19191 0.50 ± 0.13 0.38 :J: 0.11 
07/22191 - 07/26/91 0.41 :J: 0.12 0.25 :J: 0.08 
07/29191 - 08/02191 0.54 :J: 0.30 0.37 :J: 0.26 

Average concentration 0.52 ± 0.10 0.36 :J: 0.08 

pond C-2 - No discharge • WIIIDLII Cttel5 Ill IDdiiiDII 
07/01/91 - 07/05/91 0.45 ± 0.12 0.36 ± 0.10 
07/06/91 0.41 :J: 0.13 0.33 :J: 0.11 

Volume weighted average concentration 0.45 :J: 0.12 0.36 ± 0.10 
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Table 9- E"ataJu/y 1991 

\. Offsite Water Sample Results - Plutonium and Americium 
\ 

• 

• 

Location 

Great Westem 
Standley Lake 

Number 
Of 

Samples 

1• 
1• 

Community Tap Water (pCI/1) 

Boulder 
Broomfield 
Westminster 

1• 
1• 
1• 

Reservoirs (pCI/1) 

plutonlym-239. ·240 

·0.015 ± 0.057 
.0;012 ± 0.025 

-0.002 ± 0.015 
0.010 ± 0.020 
0.045 ± 0.034 

Amarlclym-241 

-0.002 ± 0.010 
·0.007 ± 0.007 

0.014 ± 0.014 
0.018 ± 0.016 
0.025 ± 0.018 

a Plutonium and americium analyses were performed on one sample composited from four weekly grab samples . 

SEPTEMBER 1991 Page81 



· Ta~~e 10- E"ata July 1991 

Offslte Water Sample ResuHs - Uranium 

Location 

Great Western 
Standley Lake 

Number 
of 

Samples 

Community Tap Water (pCI/1) 

Boulder 
Broomfield 
Westminster 

Reservoirs (pCI/1) 

Uranlum-233. ·234 

0.46 ± 0.15 
0.58 ± 0.16 

0.02 ± 0.03 
0.33 ± 0.10 
0.21 ± 0.12 

Uranlym-238 

0.46 ± 0.15 
0.60 ± 0.18 

-0.01 ± 0.02 
0.24 ± 0.08 
0.18 ± 0.10 

a Uranium analyses were performed on one aample composlted from four weekly grab aamples. 
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.Table 1 1 ~ E"ata July 1991 

\_. - Onsite and Oflsite Water Sample Resu"s - Tritium 

' 
Tritium (pCI/1) 

Number 
of 

Locallgo Samples C Mlnlumum C Maximum C Ayaraga 

Pond A-48 .5 -30 ± 170 110 ± 200 20 ± 80 
Pond C-1 5 -10 ± 190 . 170 ± 190 70 ± 60 
Boulder 1 0 ± 180 200 ± 190 50 ± 110 
Broomfield 1 -150 ± 180 100 ± 190 -30 ± 100 
Great Westem 1 -120 ± 180 0 ± 180 -80 ± 80 
Standley Lake 1 -120 ± 180 80 ± 190 -50 ± 190 
Westminster 1 -160 ± 180 110 ± 190 10 ± 120 
Walrut at lndianaa 6 -60 ± 170 70 ± 180 0 ± 80 

• 

• Volume weighted average concentration . 
. 
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Table 7 - E"ota August 1991 

OnsHe Water Sample Results - Plutonium and Aniedc/um 

Holding Pond Outfall (pCI/1) 

Locatlgn Plutgnlym-239. ·240 Amerlclum-241 

pgnd A-4 

08/24191 - 08125191 • .0.006 :t 0.032 
08/26191 • 08130191 .0.001 :t 0.025 -o.004 :t 0.026 

Volume weighted average concentration • -o.004 :t 0.022 

pond B-5 - No discharge 

pgnd C-1 

08/05191 - 08/09191 0.005 ± 0.008 -0.002 ± 0.008 
08/12/91 - 08116191 -0.004 ± 0.004 0.004 ± 0.008 
08/19191 - 08/23/91 0.004 ± 0.014 • 
08/26/91 - 08/30/91 0.037 ± 0.037 -0.005 ± 0.027 

Average concentration 0.011 ± 0.020 a • l pond C-2 - No discharge 

Walnut Creek at Indiana 

08/07/91b 0.005 ± 0.029 -0.011 ± 0.021 
08/25/91 0.017 ± 0.026 -0.026 ± 0.021 
08/26/91 - 08/30/91 0.045 ± 0.040 -0.002 ± 0.026 

Volume weighted average concentration 0.039 ± 0.032 -0.006 ± 0.021 

·• Incomplete lab analysis. 
b Rain event sampling 
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Table 8- E"ataAugust 1991 

• . Onsite Water Sample R,sults - Uranium 

Holding Pond Outfall (pCI/1) 

Location Uranlum-233, ·234 Uranlum-238 

Pond A-4 

08/24191 - 08125191 • • 
08/26191 - 08130191 • • 
Volume weighted average· concentration • • 
Pond B·S - No discharge 

pond C·l 

08/05191 - 08/09191 0.40 .± 0.14 0.26 ± 0.11 
08/12191 - 08/16191 0.31 ± 0.16 0.27 ± 0.14 
08/19191 - 08/23/91 0.52 ± 0.13 0.40 ± 0.11 
08/26/91 - 08130191 • • 
Average concentration • • 

• Pond C·Z - No discharge 

WaJnut Creek at Indiana 

08/07/91b 0.38 ± 0.10 0.37 ± 0.10 
08/25/91 • • 
08/26/91 - 08130/91 a • 
Volume weighted average concentration a a 

• Incomplete lab analysis. 
b Rain event sampling 
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Table 9 - E"ata August 1991 

Offslte Water Sample Results - Plutonium and Amedclum 

Location 

Great Westem 
Standley lake 

Number 
of 

Samples 

Community Tap Water (pCI/1) 

Boulder 
Broomfield 
Westminster 

18 
18 
18 

R•ervolra (pCI/1) 

Plutonlym-239. ·240 

-o.016 ± 0.020 
-0.010 ± 0.021 

-0.010 ± 0.021 
-0.013 ± 0.020 
0.038 ± 0.044 

Amtrlelym-241 

-o.003 ± 0.005 
-o.001 ± 0.005 

0.004 ± 0.010 
0.011 ± 0.010 
·0.002 ± 0.007 

• Plutonium and americium analyses were performed on one sample composlted from four weekly grab samples. 
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Table 10- E"ata August 7991 

· Olfslte Water Sample ResuHs - Uranium 

Location 

Great Westem 
Standley Lake 

Number 
of 

Samples 

Community Tap. Water (pCI/1) 

Boulder 
Broomfield 
Westminster 

1• 
1• 
1• 

Reservoirs (pCUI) 

Uranlum-233. ·234 

0.43 :t: 0.12 
0.45 ± 0.12 

0.01 ± 0.04 
0.26 ± 0.09 
0.31 ± 0.12 

Uranlum-238 

0.30 ± 0.09 
0.48 ± 0.12 

-0.01 ± 0.02 
0.26 ± 0.09 
0.20 :t: 0.09 

a Uranium analyses are performed on one sample composlted from weekly grab samples . 
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federgl Agencies Q1x Govemmeall HealllJ l)af)tJrfmlfOtJ 
-. 

USDOE,RR> City of Arvada Boulder City/County Health 
Atm: R.M. Nelson. Jr. Utilities Division Department - Division of 
Bldg. liS AUn: C. Videtich Environmemal Health 

8101 Ralston Road Attn: T. Douville. V. Hmis 
USFPA Arvada. co 80002 3450 Broadway 
Atm: Dr. M. LammeriJIB, Boulder, co 80020 
R. Rutherford City of Boulder 
One Denver Place - Suite 1300 OffiCe of the City Mmagcr Colorado Department of Health 
999 18th Street Atbl: J. Piper, A. SIMhen 4210 E. Eleventh Avenue 
Denver, CO 80202-2413 P.O. Box 791 Denver, CO 80020 

Boulder, co 80302 Atbl: B. Bmy, P. Corbett&, 
USEPA G. Dancik, D. Fox, P. Frohardt, 
Aan: B. Lavelle City of Broomfield D. Holme, J. Jacobi, A. Lockhart, 
999 18th Street, Suite SOO Aan: H. Mahan, K. Schnoor R. Quillin, J. Sowinski, R. Terry, 
8HWM-FF 16 Garden Off ace Center T.Vemon 
Denver, CO 80202-2405 Broomfield, CO 80020 

.. ; .. 
Jefferson Co1mty Health Department 

~tote ~gvemm1at ,6g1Qcles City of Fon Collins Atbl: Dr. M. Johnson, C. Sanders 
Off~ee of the City Mmagcr 260 South Kipling 

Colorado Water Conservation Board Aan: S. Butkett Lakewood, co 80226 

Atm: N.C. Ioannidcs 300 La Porte 

823 State Centennial Building Fon Collins, CO 80525 Tri Co1mty District Health 

• 
1313 Sherman Street Attn: S. Salyards 

Denver, CO 80203 City of Northglenn 4301 E. 72nd Avenue 
Atm: T. Ambalam Comm~ City, co 80022 

Denver Regional Council of 11701 Comm1Dlity Center Drive 

Goverrunents Northglenn, CO 80233-1099 EnvlcontDfUJtal 
Aan: L. Muglcr 

City of Thornton 2480 W. 27th Avenue, lf200B Advance Sciences, Inc. 
Denver, CO 80211 Atbl: J. Elhrcdgc, City Mmager Attn: D. Kaskic, M.G. Waltermire 

9500 Civic Center Drive 40S Urban Street, Suite 401 

Department of Natural Rcsomces Thornton, CO 80229-1120 Lakewood, CO 80228 

Aan: B. Hamlett m 
1313 Sherman Street City of Westminster American Friends Service Co. 

Denver, CO 80203 Atbl: W. Christopher, S. Ramer Aan: T. Rauch 
4800 W. 92nd Avenue 1S3S High Street, 3rd Floor 

Rocky Flats Environmental . Westminster, CO 80030 Denver, CO 80218 

Monitoring Council 
Denver Water Department Attn: G. Schwartz Doty llld Auociates 

1536 Cole Blvd., Suite 325 Quality Control F.H. Blaha 

Denver West Office Park t4 Attn: J. Dice 408 22nd Street 

Golden, co 80401 1600 W. 12th Avenue Golden, co 80401 
Denver, CO 80254 

P. Elofson.Oardine 
8470 W. S2nd Place, Suite 9 
Arvada, co 80002-3447 
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rr Corporation 
Aun: C. Rayburn l!tlat M.llltl M. B. Amdl. Environmental 
5600 S. Quebec._Suite 2800 Operaliona Management Division 
f.n&lewood. CO 80111 Boulder DliJy Camaa 

A11n: G. Todd D.L. Botowsti, Rlldiological Health 
L.C. Holdings 1048 Peul Street LaborllOI'y 
Attn: M. Jones Boulder, co 80302 
11728 Hwy. 93 M.L. Broclaen. Remeclialion 
Boulder, co 80303 Denver Post Prosrama Divilion 

Aan: M. Obnwcik 
Margie Reynolds 1560 Broadway E.A. Brovlky, General Chemistry 
8882 Comanche Drivet Denver, CO 80216 
Lonpnont, CO 80503-8657 M.T. Sullivan, Radiation Protection 

LoDp1ont Times-Call 
Peak Rock Sprina Water . Aun: J. Paul W.S. Busby, Eu1h Resources 
Aun: S. Dolson 3SO Terry Street Progrun Division 
4615 Broadway Street Longmont, co 80501 
Boulder, co 80304-0509 R.J. Croc:ter, Air Quality cl 

llocty Mountain News Chemical Tracking Division 
Rocky Fla1s Cleuwp Commission Alln: B. Scanlon 
Atln: J. Temple 400 W. Colfax Avenue S.L. Cunnin&ham. Information 
1738 Wynkoop. Suite 302 Denver, CO 80204 Security 
Denver, CO 80202 • ar. J.A. Cuicci. Liquid Waste 
Sierra Club - Rocky Mountain Chapter 
Aun: Dr. E. DeMayo National Center for Acmospheric N.M. l>aqherty, Air Quality cl 
11684 Ranch Elsie Road Research Chemical TnckinJ Division 
Golden, co 80203 Attn: S. Sadler 

P.O. Box 3000 R.A. Deola, Air Quality cl 
Solar Energy Research Institute Boulder, co 80307-3000 Chemical Tracking Division 
Aun: R.Noun 
1617 Cole Blvd. Physicians for Social LA. Doerr, Op. Health Physics 
Golden. co 80402 Responsibility 

Atln: T. Perry L.A. Duns&an. Surface Water 
W. Gale Biggs AssocialeS 1000 16th NW, Suite 810 Division 
Aun: Dr. W. Gale Biggs Wuhinaton. D.C. 20036 
P.O. Box 3344 J.E. Evered, Director 
Boulder, co 80307 rs& •nea flms Envinmmental Manqement 

WOl'Kiward C1yde/ERCE Rocky Flall Plant Public Reading B. Goodwin, Chief Counlel - Legal 
Ann: W. (ilasgow Room 
Stanford PIKe 3, Suite 415 c/o Front Jtanae Community ·' 

J.F. Guadapoli, 788 Pondcrete Ops. 
4582 S. Ulsler Street Pkwy. College 
Denver, CO 80237 3645 W. I 12th Avenue F.D. Hobbl, Manaaer. Surface Wa1er 

Westminster, CO 80037 Division 
Wright Water f.n&inecrs 
Attn: J. Jones R.S. Ahnquist, Air Quality cl M. Brew, Gen. Spect. Lab 
2490 W. 26th Avenue, Suite 100A Chemical Tracking Division DJ. Hunter, General Labor110ry 
Denver, CO 80211 
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T.G. Kalivas, Air Quality cl Chemical 
Tracking Division 

J.M. Kersh, Aasociale General Manager 
Environmental cl Waste Management 

J.W. Langman, Earth Resomcea Division 

M.E. Levin, Surface Water Division 

R.D. Undberg. Earth Resourc:es Division 

J.R. Majestic, Acting Assistant General 
Manager, Health & S~ety 

F.G. McKenna, Legal Counsel 

T.L. Morrow, Communications 

W.E. Osborne. Air Quality cl Chemical 
Tracking Division 

L.C. Pauley, Jr., Air Quality & Chemical 
Tracking Division 

R.G. Porter, Air Quality & Chemical 
Tracking Division 

J. G. Quillin, Radiological Health 
Laboraatory 

B.R. Rognlie. Rldiological Health 
Laboratory 

J.K. Schwartz, Media Communications 

G.H. Setloclt, Manager, Air Quality & 
Chemical Tracking Division 

T.A. Smith, Community Relations 

D.B. Stuit. Rldiological Health 
Laboratory 

C. Trice, Rldiological Health Laboratory 

J.M. Wilson. Director, Communications 

1.0. Zane. General Manager 
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