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The Rocky Flats Plant is part of a nationwide Depart
ment of Energy complex for the research, develop
ment, 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 transuranic 
radionuclides, and relateq quality control functions. 

Because radioactive and chemically hazardous 
materials are used or handled at the Rocky Flats 
Plant, the Plant maintains an extensive environ
mental protection program. Included in that program 
is regular monitoring for radioactive and hazardous 
constituents at onsite, Plant boundary, and offsite 
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 pre- . 
sented in this report are within the ranges historically 
measured for their respective parameters 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 is received from naturally occurring radiation 
sources in the Denver metropolitan area (see 
Appendix A). 

The Rocky Flats Plant Radiological Health Labora
tory had been shut down for much of January 
through March 1991 because of needed mainte
nance on its process wastewater transfer system. 
Environmental monitoring sample analyses for 
beryllium, plutonium, uranium, and americium in air 
and surface water and for tritium in surface water 
were not performed during this shutdown. The 
maintenance has been completed, and the labora
tory now is fully operational. Analyses for beryllium 
and for isotope-specific radioactive materials on 
environmental monitoring samples have resumed. 

iii 

All analytical results for samples impacted by the 
shutdown will be reported when available. Some of 
those results are included in this report (see Appen
dix C). 

Onsite and Offsite Surface Water Moni
toring Results 

NPQES Reporting - Several reporting requirements 
for the Rocky Flats Plant Environmental Protection 
Agency (EPA) National Pollutant Discharge Elimina
tion System (NPDES) permit have been modified by 
the NPDES Federal Facility Compliance Agreement 
(FFCA), which was signed by EPA Region VIII on 
March 25, 1991. The modifications result in a 
change to the compliance point for treated sanitary · 
sewage effluent from Pond B-3 to discharges of the 
Rocky Flats sewage treatment plant (STP), as well 
as other changes to monitoring and reporting 
requirements under the NPDES permit. Changes to 
the NPDES permit limits, effective April 1, 1991, 
include the following: 

The addition of total chromium limits to A-4, B-5, 
and C-2 ponds discharges. 
A change from the analysis of biochemical 
oxygen demand, 5-day incubation period, 
(BODs) to carbonaceous BODs (CBODs, 
analysis for the STP. 

• The addition of limits on Pond B-5 discharges 
for total residual chlorine (TRC) and nitrates if 
STP effluents are diverted directly to Pond B-5, 
bypassing Pond B-3. Pond 
B-3 discharges retain limits on these param- . 
eters also. 

Monitoring requirements - with no numerical limits 
established- in the NPDES/FFCA include: 

• Whole effluent toxicity at the STP and Ponds A-
4, B-5, and C-2 during discharge. 

• BOD5 and CBOD5 for Pond B-3 during dis
charge. 

• Selected volatile organic compounds (VOCs) 
and metals for STP discharges. 

As a result of the FFCA, format changes are 



incorporated into the Monthly Environmental Monitor
ing Report for NPDES monitoring beginning with this 
April reporting period. The changes correspond to 
the NPDES/ FFCA reporting requirements. 

Table X, "NPDES/FFCA Monthly Permit Monitoring 
Results," includes only those analyses for which limits 
are established in the NPDES/FFCA. The applicable 
limits at the respective discharge points are given 
with the monitoring results. 

Table XI, "NPDES/FFCA Monitoring Results," is 
included to report results for those parameters for 
which monitoring and reporting are required, but for 
which no di.scharge limits have been established. 
The maximum, minimum, and average concentrations 
of nonvolatile suspended solids (NVSS), as well as 
water flow, for Ponds A-4, 8-5, and C-2 will be 
reported annually, the current schedule required for 
reporting of these parameters to the EPA. There are 
no NPDES limits established for NVSS or for water 
flow. 

In addition to the changes discussed above, the 
NPDES/FFCA requires that. compliance plans be 
developed and implemented for upgrades to the 
Sewage Treatment Plant (STP), spill control to 
protect the STP, and groundwater pro.tection and 
monitoring near the STP activated sludge drying 
beds. These plans have been developed and submit
ted to the EPA for review. Portions of the plans are 
now being implemented. Rocky Flats Plant submits 
quarterly reports to the EPA on the progress of 
NPDES/FFCA activities. 

No@catjon to EPA of TRC Aeadjng- A field reading 
for total residual chlorine (TAC) taken during transfer 
of Pond 8-5 to Pond A-4 on April25, 1991, was 
recorded as 0.71 mg/1. Under the NPDES/FFCA, the 
TRC limit for discharges of Pond B-5 is a maximum 
concentration of 0.5 mg/1. Clarification of certain 
NPDES/FFCA requirements is ongoing with EPA. 
Preliminary discussions with EPA indicate that this 
TRC limit may apply only to Pond 8-5 discharges 
when Rocky Flats STP treated effluent is diverted 
directly to Pond 8-5, bypassing Pond 8-3. Since 
Pond 8-3 had not been bypassed for any STP treated 

. effluent, the April 25th field reading may not be an 
NPDES/FFCA exceedance. Nevertheless, in the 
spirit of the NPDES/FFCA, the reading was reported 
to the EPA as an official notification. 
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Following discussions with the TRC sampling 
personnel, it was concluded that the reading most 
likely resulted from a simple transposition of num
bers during the recording of the reading (the true 
reading being 0.17 rng/1). This conclusion is based 
on the absence of elevated TRC readings both 
upstream of Pond 8-5 and at Pond 8-5 before and 
after the April 25th reading. The following table 
summarizes the TRC readings that led to this 
conclusion: 

TOTAL BESIPUAL CHLORINE lma{J) 

Location 

~ Sif Pond B-3 Pond B-5 

April23 0.04 0 0.02 
April24 0.03 0.03 0.13 
April25 0.09 0 0.71 
April26 0.02 0.01 0.09 
April27 0 o· .0 

Surface Water Sample Results - Preliminary 
surface water monitoring results for the April 8-
12, 1991 samples taken at Pond C-1 and at 
Walnut Creek at Indiana St. were above usual 
values for plutonium (Pu) concentrations for 
these locations (See page 16.). Samples taken 
before and after the April 8-12 sampling period 
showed normal Pu concentrations. Additional 
aliquots of the Pond C-1 and Walnut Creek at 
Indiana St. samples for the April 8-12 period are 
being analyzed to verify the original values and 
results will be reported when available. 

An initial Pond A-4 surface water sample result 
for the Nov. 19-23, 1990 sampling period was 
0.122 ±. 0.111 pCill for americiLim-241 (Am-
241) (See page 50.). Since this is somewhat 
above Am-241 concentrations typically measured 
at this location, a second aliquot of the sample 
was analyzed. The second aliquot yielded an Am-
241 concentration of -0.005 ±.0.034 pCi/1. Both 
aliquots met all quality assurance criteria for the 
analyses. A mean of the two analytical results 
(0.059 ±. 0.058 pCi/1) will be used to represent 
the Pond A-4 Am-241 concentration for the Nov. 
19-23 sampling period. 
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ENVIRONMENTAL MONITORING REPORT 
Rocky Flats Plant 

'l""'his report su~marizes the effluent and environ
.! ~ental monitoring programs at the Rocky Flats 
Plant for the month of April1991. The data pre
sented herein reflect the best information available 
to the Rocky Flats Plant at this time. Should 
subsequent analyses indicate that any data pre
sented herein are inaccurate or misleading, appro
priate revisions will be issued promptly. 

Tables I and II show monitoring results for radioac
tive and nonradioactive airborne effluents continu
ously sampled from Plant buildings. Tables Ill 
through V summarize environmental monitoring 
data from the Rocky Flats Plant ambient air sam
pling network. This network is comprised of continu
ously operating air samplers located on plantsite, 
around the Plant boundary, and in neighboring 
communities. 

Water sampling results for radioactive constituents 
are given in Tables VI through VIII. Results are 
summarized for Plant surface water control ponds, 
for nearby drinking water reservoirs, and for tap 
water for neighboring communities. Nitrate moni
toring for Great Western Reservoir and Standley 
Lake, the two drinking water reservoirs that can 
receive surface water discharges from the Plant, 
are summarized in Table IX. 

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 permit, as modified by 
a March 25, 1991, Federal Facilities Compliance 
Agreement with EPA, are reported in Table X. 
Applicable NPDES/FFCA limits are included in 
Table X for comparison. Monitoring results for 
which no limits have been established under the 
NPDES/FFCA are reported in Table XI. Analytical 
results for nonradioactive parameters in water at 
the Walnut Creek at Indiana Street location are 
summarized in Table XII. Daily flow data for 

surface water from the two Plant drainage systems 
(Walnut Creek and Woman Creek) are given in 
Tables XII, XIII, and XIV. Daily flow data for water 
transferred from Pond B-5 to Pond A-4, for subse
quent discharge offsite, are given in Table XV. 
Meteorological data, including percent wind direc
tion frequency by wind speed class and daily 
precipitation, are given in Tables XVI and XVII. 

Appendix C contains corrections and updates on 
previously reported information. 

Error terms in the form of "a ± b" are included with 
some of the data. For a single sample, "a" is the 
reagent-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 term "b" accounts for the 
propagated statistical counting uncertainty of the 
sample(s) and the associated reagent blanks at the 
95 percent confidence level. These error terms 
represent a minimum estimate of error for the data. 

The plutonium, uranium, americium, and beryllium 
measured concentrations in this report include 
values that are less than the corresponding calcu
lated minimum detectable concentrations (MDCs). 
In some cases, the values are less than zero. This 
method of reporting began in January 1981. These 
negative values result when the measured value for 
the laboratory reagent blank is subtracted from an 
analytical result that was measured as a smaller 
value than the reagent blank. This may happen 
when measuring concentrations that are very close 
to zero. 

The data provided in this report are provided as a 
matter of courtesy and should not be construed as 
an application for a permit 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 report. 
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CY 1990* 

January 

February 

March 

Table I 

1991 Plutonium and Uranium Airborne Effluent Data 

Plutonium-239, -240 
(03/21/91- 04/18/91) 

Release 
(J.lQ.i) 

1.039 0.008 ± 0.0018 0.098 

April1991 

Uranium-233, -234 
(03/22191 - 04/19/91) 

Release 

JJ.lQiL 

0.0026 ± 0.0005 

Uranium-238 
(03/22191 - 04/19/91) 

Release 
lli.Qi) 

0.508 

CMaximum 
(QQilm3) 

0.0003 ± 0.0001 

o.oo5 ± o.oos·· o.oooo ± o.oooo o.026 ± 0.021 0.0001 ± 0.0001 0.033 ± 0.012 0.0001 ± 0.0000 

April o.o28 ± o.ooa··· o.ooo1 ± o.oooo o.o35 ± o.o13···· o.ooo1 ± o.ooo1 o.o37 ± o.o12···· o.ooo2 ± o.ooo1 

May 

June 

July 

August 

September 

October 

November 

December 

Year to Date 0.034 ± 0.014 0.0001 ± 0.0000 0.061 ± 0.034 0.0001 ± 0.0001 0.070 ± 0.024 0.0002 ± 0.0001 

• Incomplete lab analysis. 
•• The data for 10 plutonium locations are missing because of failure of Quality Assurance Criteria. The samples are 
being rerun. 
••• The data for 5 plutonium locations are missing because of failure of Quality Assurance Criteria. The samples are 
being rerun. 
•••• The data for 5 uranium locations are missing because of failure of Quality Assurance Criteria. The samples are 
being rerun. 
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1991 Tritium, Beryllium, and Americium Airborne Effluent Data 

December 

CY 1990* 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Year to Date 

Tritium, H-3 
103129191 - 04129191) 

Release· 
(~ 

3.849 

0.082 

0.147 

0.179 

CMaximum 
{gQjtm3) 

88 ± 7 

19 ± 8 

30 ± 18 

27 ± 9 

0.198** 20 ± 6 

0.606 30 ± 18 

Apri11991 

Beryllium 
(03f2U31 - 04/19191 l 

1.4991 

Release 
(gmoW 

0.1051 ± 0.007 

0.1300 ± 0.008 

0.2350 ± 0.007 

CMaximum 
{WJ[ml) 

0.00136 

0.00032 

0.00184· 

0.00184 

Americium-241 
(02/18190 - 03122/91 ) 

Release 
(J.LQi) 

0.396 

CMaximum 
{l&jLm3) 

0.001 ± 0.0007 

0.0013 ± 0.0020*** 0.0001 ± 0.0000 

0.0013 ± 0.0020 0.0001 ± 0.0000 

NOTE: Beryllium measured at the remaining 44 locations was below the screening level of 0. 1 gram per month. 
Beryllium emissions from Rocky Flats Plant are regulated by the State of Colorado under Colorado Air Quality Control 
Regulation #8. The limit for beryllium air emissions is 10 grams per stationary source in a 24-hour period. 

The calibration methodology for the beryllium analyses was changed beginning with the September samples to improve 
quality assurance. The previous procedure used the single-point, •simple method of additions; one of the methods 
recommended by the manufacturer of the graphite furnace atomic absorption analytical equipment. The current method 
is based on EPA Contract Laboratory Program protocol. It uses multi-point calibration curves, periodic validation of the 
curve with EPA validation standards, and periodic blank and sample checks to assure absence of equipment contamina
tion and matrix effects during the analysis. No blank correcitons are made to any beryllium data. 

• Incomplete lab analysis. 
•• Two weeks of tritium data are missing because of failure of Quality Assurance Criteria. The samples are being rerun. 
••• The data for 15 locations are missing because of failure of Quality Assurance Criteria. The samples are being rerun. 
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TRITIUM MEASURED IN EFFLUENT AIR 
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Locatjon 

S-01 
S-88 
s.-02 
S-03 
S-04 
S-05 
S-06 
S-07 
S-08 
S-09 
s -1 0 
s -11 
s -1 2 
S-13 
S-14 
s -1 5 
s -1 6 
s -1 7 
S-1 8 
s -1 9 
S-20 
S-21 
S-22 
S-23 
S-24 
S-81 ** 

Tab./e Ill 

Plutonium Concentration in Ambient Air 
for Onsite Samplers 

April 1991 

(04/01/91· 04/29/91) 

Number of Average 
Composited Plutonium ±95% 

Monthly Volume Concentration Confidence Interval 
Samples .(ml) U2Q.iLm3) WQiLrlt) 

* 
* 

32000 0.000004 0.000004 
* 

27000 0.000003 0.000004 
* 
* 
* 

1 33000 0.000010 0.000005 
* 

1 32000 0.000093 0.000021 
1 30000 0.000001 0.000003 
1 33000 0.000007 0.000004 
1 30000 0.000000 0.000003 
1 28000 -0.000004 0.000002 

1 34000 0.000006 0.000005 
1 30000 0.000013 0.000006 
* 

1 21000 0.000002 0.000004 
1 16000 0.000020 0.000010 
1 34000 0.000002 0.000003 
1 27000 0.000004 0.000004 
1 31000 0.000000 0.000003 
1 31000 -0.000001 0.000002 
* 

• Incomplete lab analysis. 

•• S-81 is a temporary air sampler to provide monitoring information for the 881 hillside remediation area. 
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FIGURE 1 

Location of Onsite and Plant Perimeter Ambient Air Samplers 
(Portions of figure are not to scale.) 
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Locatjon 

S-31 
s~32 

S-33 
S-34 
S-35 
S-36 
S-37 
S-38 
S-39 
S-40 
S-41 
S-42 
S-43 
S-44 

Table IV 

Plutonium Concentration in Ambient Air 
for Perimeter Samplers 

April1991 

(03/26/91 • 04/23/91) 

.. 

Number of Average 
Composited Plutonium 

Monthly Volume Concentration 
Samples .(m3) ~3) 

1 32000 0.000000 
1 34000 -0.000002 
1 38000 -0.000002 

. 1 36000 0.000000 
1 37000 -0.000003 
1 34000 0.000000 
1 34000 0.000001 
1 31000 -0.000001 
1 34000 -0.000002 
1 34000 0.000001 
1 34000 -0.000001 
* 

1 32000 0.000000 
* 

* Incomplete lab analysis. 
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±95% 
Confidence Interval 

~) 

0.000003 
0.000003 
0.000002 
0.000003 
0.000002 
0.000003 
0.000003 
0.000003 
0.000003 
0.000003 
0.000003 

0.000003 



.. 
Graph for plutonium concentrations for perimeter ambient air samplers 

is not available. 
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·Table V 

Plutonium Concentration in Ambient Air for Community Samplers 

April1991 

(03/27/91 • 04/24/91) 

Number of Average ±95% 
Composited Plutonium Confidence 

Community Monthly Volume Concentration Interval 
Locatjon ~ Samples !rlr) ~3) .(QQjLm3) 

S-51 Marshall 1 33000 -0.000001 0.000003 

S-52 Jeffco Airport • 

S-53 Superior 1 33000 -0.000001 0.000003 

S-54 Boulder 1 34000 . -0.000002 0.000003 

S-55 Lafayette 1 32000 0.000002 0.000003 

S-56 Broomfield 1 29000 0.000000 0.000004 

S-57 Walnut Creek • 
S-58 Wagner 30000 -0.000002 0.000003 

S-59 Leyden • 

S-60 Westminster 1 33000 -0.000002 0.000003 
s- 61 •• ·Denver 
S-62 Golden 1 33000 0.000000 0.000003 

S-68 Lakeview Pointe 1 39000 0.000000 0.000003 

S-73 Cotton Creek 1 14000 -o.oo·ooo5 0.000007 

• Incomplete lab analysis. Please see Executive Summary for further information. 

•• 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. 

Page 13 



Graph for plutonium concentrations for community ambient air samplers 
is not available. 
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FIGURE2 

Location of Community Ambient Air Samplers 

Eldorado Springs 

ROCKY 
FLATS 
PLANT 

* Analyzed as Monthly Composites 
for Plutonium-239/-240 

0 5 

SCALE-MILES 
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Table VI 

Onsite Water Sample Results
Plutonium, Uranium, and Americium 

April1991 

Holding Pond Outfall (pCI/1) 

Locatjon Plutonjum-239. -240 Amerjcjum-241 

Eo.aa.~-~ 
04/01/91 - 04/05/91 -0.002 ±. 0.025 0.000 ±. 0.031 
04/06/91 - 04/07/91 * * 
04/08/91 - 04/12191 0.003 ±. 0.032 * 
04/19/91 - 04/21/91 0.037 ±. 0.059 -0.001 ±. 0.030 
04/22191 - 04/26/91 -0.021 ±. 0.016 0.025 ±. 0.055 
04/27/91 - 04/28/91 0:024 ±. 0.031 0.005 .±. 0.03~ 
04/29/91 - 05/03/91 * * 

Volume weighted average concentration * * 

Eo.na B-5 No Discharge 

Poaa. Q-l 
04/01/91 - 04/05/91 0.017 ±. 0.020 0.011 ±. 0.012 
04/08/91 - 04/12191 0.210 ±. 0.132** 0.009 ±. 0.045 
04/15/91 -04/19/91 0.024 0.014 * ±. 
04/22191 - 04/26/91 0.042 ±. 0.023 0.002 ±. 0.005 

Average concentration * * 

eo.aa. Q-2 No Discharge 

~alllut Qce.e.ts. at lllaiaaa 0.020 0.023 0.005 0.011 04/01/91 - 04/05/91 ±. ±. 

04/06/91 - 04/07/91 -0.012 ±. 0.023 -0.013 ±. 0.017 

04/08/91 - 04/12191 0.475 ±. 0.204** 0.000 ±. '0.032 

04/20/91 - 04/21/91 -0.007 ±. 0.026 -0.010 ±. 0.017 

04/22191 - 04/26/91 0.027 ±. 0.026 0.003 ±. 0.006 
04/27/91 - 04/28/91 0.030 ±. 0.039 0.006 ±. 0.040 
04/29/91 - 05/03/91 * * 

Volume weighted average concentration * * 

• Incomplete lab analysis. 
•• These samples are being rerun to confirm result. 
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Table VI 

Onsite Water Sample Results
Plutonium, Uranium, and Americium (Continued) 

April1991 

Holding Pond Outfall (pCI/1) 

Locatjon 

pqndA-4 
04/01/91 - 04/05/91 
04/06/91 - 04/07/91 
04/08/91 - 04/12191 
04/19/91 - 04/21/91 
04/22191 - 04/26/91 
04/27/91 - 04/28/91 
04/29/91 - 05/03/91 

Volume weighted average concentration 

pond B-5 No Discharge 

eoaa. c.-z 
04/01/91 - 04/05/91 
04/08/91 - 04//12191 
04/15/91 -04/19/91 
04/22191 - 04/26/91 

Average concentration 

eoaa. c.-2 No Discharge 

Walau.t C.c.e.e.ts. at lofJ.iaaa 
04/01/91 - 04/05/91 
04/06/91 - 04/07/91 
04/08/91 - 04/12191 
04/20/91 - 04/21/91 
04/22191 - 04/26/91 
04/27/91 - 04/28/91 
04/29/91 - 05/03/91 

Volume weighted average concentration 

*Incomplete lab analysis. 

Uranjum-233. -234 

* 

* 
* 

* 
* 
* 

·* 

* 

* 
1.24 ± 0.36 
0.96 ± 0.20 

* 

* 

* 

* 
* 
* 
* 

* 
* 

* 
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Uranjum-238 

* 
* 

* 
* 
• 
* 

* 

* 

0.72 ± 0.25 
0.56 ± 0.13 

* 

* 

* 

* 
* 
* 
* 
* 
* 

* 
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• Diversion capabilities exist for indicated locations. 
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Graph for plutonium in Pond A-4 effluent water is not available. 

Page 19 

.. :·.··· --- ,,._ .... ~ ..... rJ't••·•;_ •• --.~----··-w~~.,--...... _._,.. __ ,~.~·-·"--'~--""··· .--~"-~"·-·· ... ~--"'•"~--~···•'-'' ....... , ¥ ....... _,... •• -.~--~--· -~---·······"'"'·'- .. d,•, .......... , .............. ---··--····n •. --~~------·-· ••.• ---r····· ~~---······ ---···---- ---· 



Graph for plutonium in Pond B-5 effluent water is not available. 
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Graph for plutonium in Pond C-1 effluent water is not available. 
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Graph for plutonium in Pond C-2 effluent water is not available. 
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Graph for plutonium in Walnut Creek at Indiana Street is not available. 
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Reservoirs (pCi/1) 

Locatjon 

Great Western 
Standley Lake 

Table VII 

Offsite Water Sample Results
Plutonium, Uranium, and Americium 

April1991 

Number 
of 

Samples Plutonjum-239. -240 Amerjcjum-241 

* * * 

-0.007 I ±. 0.003 * 

Community Tap Water (pCi/1) 

Number 
of 

Locatjon Samples. Plutonjum -239. -240 Amerjcjum-241 

1 0.003 0.010 * Boulder ±. 
Broomfield 1 -0.006 ±. 0.004 * 

Westminster 1 -0.006 ±. 0.003 

* Incomplete lab analysis. 
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Reservoirs (pCi/1) 

Locatjon 

Great Western 
Standley Lake 

Table VII 

Offsite Water Sample Results
Plutonium, Uranium, and Americium (Continued) 

Number 
of 

Samples 

1 
. 1 

April 1991 

Uranjym-233. -234 

0.60 ±. 0.16 
0.91 ±. 0.20. 

Uranjym-238 

0.57 ±. 0.16 
0.74 ±. 0.17 

Community Tap Water (pCi/1) 

Number 
of 

Locatjon Samples Uranjym-233 -234 Uranjym-238 

Boulder 1 0.01 ±. 0.03 0.00 ±. 0.02 
Broomfield 1 0.28 ±. 0.09 0.29 ±. 0.09 
Westminster 1 0.17 ±. 0.07 0.23 ±. 0.08 
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Table VIII 

Onsite and Offsite Water Sample Results -Tritium 

April 1991 

Tritium (pCi/1) 

Number 
of 

Locatjoo Samples CMjnjroum CMaxjmum CAyerage 

Pond A-4 • 
Pond C-1 • 
Boulder • 
Broomfield • 
Great Western • 
Standley • 
Westminster • 
Walnut at Indiana•• • 

*Incomplete lab analysis. 

** Volume weighted average concentration 
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Table IX 

Offsite Water Sample Results- Nitrate as Nitrogen 

April 1991 

Nitrate (as N) at Great Western Reservoir 

Sample Date 

04/05/91 
04/11/91 
04/18/91 
04/25/91 

Nitrate (as Nl (mg/1) 

<0.02 
<0.02 
<0.02 

0.04 

Nitrate (as N) at Standley Lake · 

Sample Pate 

04/05/91 
04/11/91 
04/18/91 
04/25/91 

Nitrate (as N) (mg/1) 

<0.02 
<0.02 
0.02 
0.05 

NOTE: For some nonradioactive parameters, the concentrations that are measured at or below the minimum 
detectable co.ncentration (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 X 

NPDES/FFCA Permit Water Sample Results 

April1991 

Discharge 001-A (Pond B-3) 

Continuous discharge from 04-01-91 through 04-30-91. 

Measured Limit Measured Limit 
30-Day 30-Day 7-Day 7-Day 

Parameters Al!tl~gt Al!tcaat M~!/.mum MaK.lmum 
Nitrate as N mg/1 3.6 10 7.3 20 

Measured Limit 
M~!/.mum Mal!Jmum 

Total Residual Chlorine mg/1 0.08 0.5 
Total Chromium mg/1 <0.007 0.05 

Discharge 001-B (Sewage Treatment Plant) 

Continuous discharge from 04/01/91 through 04/30/91. 

Measured Limit 
30-Day 30-Day Measured Limit 

Parameters Al!traat AJ!ecage MaK_imum. MaK_[mum 
CBOD5 mg/1 3 10 4.5 25 
Total Phosphorus mg/1 0.4 8 0.8 12 
Total Chromium mg/1 <0.007 0.05 <0.007 0.1 

Measured Limit Measured Limit 
30-Day 30-Day 7-Day 7-Day 
Alltl~ae A~~:ecage M~K.[mum. Maximum 

Fecal Coliforms #/100 ml <10 200 <10 400 
Total Suspended Solids mg/1 3 30 10 45 

Measured Limit Measured Limit 
Mlatmum Mlaimucn Ma!/.mum M~K.imum 

pH su 6.8 6.0 7.6 9.0 

Observed Limit 
~ ~ 

Oil and Grease No visual No visual 

Discharge 002 (Pond A-3) No Discharge 

Measured Limit 
30-Day 30-Day Measured Limit 

Parameters Alltc~at A!l:tcage M~!/.mum. Maximum 
Nitrates as N mg/1 10 20 

Measured Limit Measured Limit 
Mlalmucn Mialmum Ma!/.mum Maximum 

pH su 6.0 9.0 

Page 28 



Table X 

NPDES/FFCA Permit Water Sample Results (Continued) 

April1991 

Discharge 003 (RO Pilot Plant) and Discharge 004 (RO Plant) are Inactive outfalls and will be eliminated from the 
new NPDES permit. 

Discharge 005 (Pond A-4) 

Continuous discharge from 04/01/91 through 04/12191 and 04/19191 through 04/30191. Discharge was interrupted at the 
City of Broomfield's request to allow maintenance on the Broomfield Diversion Ditch. 

Parameters 
Total Qhromium mg/1 

Discharge 006 (Pond B-5) 

Continuous transfer from 04/19/91 through 04/30191 

Measured 
3D-Day 

Parameters A~mg2 
Nitrate as N mg/1 3.5 

Total Residual Chlorine mg/1 
Total Chromium mg/1 

Discharge 007 (Pond C-2) No Discharge 

Pammeters 
Total Chromium mg/1 
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Measured 
Maximum 
<0.007 

Limit 
3D-Day 
Average 
10 

Measured 
Ma!tmum 
0.71 
<0.007 

Measured 
M~KimHm 

Limit 
Maximum 
0.05 

Measured 
7-Day 
MaK.fmum 
3.7 

Limit 
Ma!imum 
0.5 
0.05 

Limit 
Maximum 
0.05 

Limit 
7-Day 
Ma![mum 
20 



Table XI 

NPDES/FFCA Effluent Monitoring 

April1991 

Discharge 001-A (Pond 8-3) 

Parameters 
BODS mg/1 
CBODS mg/1 
Total Suspended Solids mg/1 

Measured 
Maximum 
14.4 
S.6 
16 

Dlshcarge 001-8 (Sewage Treatment Plant [STP]) 

Parameters 
BODS mg/1 
Nitrate as N mg/1 
Total Residual Chlorine mg/1 

Whole Effluent Toxicity* 
Ceriodaphnia %EFF to LCSO: 
Fathead Minnows %EFF to LCSO: 

Metals ug/ 

Volatile Organic 
Compunds (VOCs) ug/1 

Measured 
Maximum 
7.1 
8.7 
0.16 

Measured 
30-Day 
Average 
7.S 
3.2 
6 

Measured 
30-Day 
Average 
4.S 
3.2 
0.02 

94.S 
64.2 

Measured 
30-Day 
Average 
Incomplete Analyses 

Concentrations 
that were above 
~ 

Incomplete analyses 

Discharge 003 (Reverse Osmosis Pilot Plant) and Discharge 004 (Reverse Osmosis Plant) are inactive outfalls 
and will be eliminated from the new NPDES permit. 

Discharge 005 (Pond A-4) 

Whole Effluent Toxicity* 
Ceriodaphnia %EFF to LCSO: > 1 00 
Fathead Minnows %EFF to LCSO: · > 100 

Discharge 006 (Pond 8-5) 

Whole Effluent Toxicity* 
Ceriodaphnia %EFF to LCSO: > 1 oo••• 
Fathead Minnows %EFF to LCSO: 66.4 
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Table XI 

NPDES/FFCA Effluent Monitoring (Continued) 

April1991 

D/schsr(/6 007 (Pond C-2) 

Whole Effluent T9xicity* 
Ceriodaphnia 
Fathead Minnows 

%EFF to LCSO: No discharge 
%EFF to LCSO: No discharge 

• Results for whole effluent toxicity are given in percentage of effluent sample which will cause mortality to half the test 
result organisms within the time f·rame of the test. For example, > 100 percent indicates that 1 00 percent pure effluent did 
not cause acute toxicity to at least half of the organisms. A lower percentage LC

50 
(lethal concentration to so percent of 

test organisms) indicates a greater toxic effect since less of the sample is required to observe a sufficiently extensive . 
adverse effect. · 

•• "POL • is the Practical Ouantitation Limit. It is equal to ten times the Method Detetlon Limit" and represents the quantity 
at which 70 percent of laboratories can report in the 95 percent confidence interval. 

••• A statistically significant difference exists between the control and the 1 00 percent concentration 
results. A determination is made as to whether there is a significant difference between the blank test 
and the sample test. A statistical analysis is performed to determine normality using the Chi-squared 
and Shapiro-Wilks test and heterogeneity using the Bartlett's test and the Hartlet's test. If there is a 
significant difference, it is predicted that there is some toxicity in the sample. This analysis is 
required under the State of Colorado biomonitoring regulations. 
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Table XII 

Water Sample Results, Nonradioactive Parameters 

Walnut Creek at Indiana Street 

Parameters 

pH 
Nitrates as N 

su 
rng/1 

Number 
of 

Samples 

23 
22 

Total Volume (gallons) = 6,698,994 

April1991 

CMjnjmum 

8.01 
2.21 

CMaxjmum 

8.75 
5.0 

Flow occurred from 04/01/91 through 04/12191 and resumed on 04/20/91 through 04/30/91. 
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CAve rage 

N/A 
3.93 
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Table XIII 

Daily Flow Data Recorded at the 
Walnut Creek at Indiana Gaging Station Ponds A-4 and B-5 

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

Total 

April1991 

Walnut Creek 
At Indiana 
(Gallons) 

324,418 
290,160 
254,007 
304,717 
266,656 
344,510 
322,664 
256,085 
313,571 
260,209 
320,989 
213,060 
No flow 

220,493 
276,146 
292,540 
301,575 
307,351 
314,869 
243,975 
267,814 
263,357 
345,233 
394,595 

6,698,994 
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Pond A-4 
(Gallons) 

428,669 
452,402 
299,194 
288,291 
269,460 
314,932 
231,177 
311,107 
364,656 
377,665 
199,274 
199,274 

No discharge 

30,000 
298,356 
203,300 
221,415 
215,377 
376,406 
256,669 
300,761 
293,999 
280,680 
482,067 
470,201 

7,159,332 

Pond B-5 
(Gallons) 

No discharge 

No discharge 



Table XIV 

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

04/01/91 
04/02191 
04/03/91 
04/04/91 
04/05/91 
04/06/91 
04/07/91 
04/08/91 
04/09/91 
04/10/91 
04/11/91 
04/12191 
04/13/91 
04/14/91 
04/15/91 
04/16/91 
04/17/91 
04/18/91 
04/19/91 
04/20/91 
04/21/91 
04/22191 
04/23/91 
04/24/91 
04/25/91 
04/26/91 
04/27/91 
04/28/91 
04/29/91 
04/30/91 

Total 

April1991 

Pond C-1 
(Gallons) 

77,911 
66,154 
60,954 
63,539 
67,140 
65,340 
86,831 

106,521 
78,840 
60,729 

103,962 
200,143 
227,804 
396,852 
457,553 
240,303 
165,792 
151,960 
147,275 
131,406 
200,975 
321,993 
173,134 
137,251 
120,246 
100,352 
83,074 
87,744 

100,260 
179,196 

4,461,237 
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Pond C-2 
(Gallons) 

No discharge 

No discharge 



Table XV 

DailyTransfer Data Recorded for Pond B-5 to Pond A-4 

04/01/91 
04/02191 
04/03/91 
04/04/91 
04/05/91 

. 04/06/91 
. 04/07/91 

04/08/91 
04/09/91 
04/10/91 
04/11/91 
04/12191 
04/13/91 
04/14/91 
04/15/91 
04/16/91 
04117/91 
04/18/91 
04/19/91 
04/20/91 
04/21/91 
04/22191 
04/23/91 
04/24/91 
04/25/91 
04/26/91 
04/27/91 
04/28/91 
04/29/91 
04/30/91 

Total 

.. \1 

April1991 

Pond B-5 to Pond A-4 (gallons) 
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No Transfer 

218,900 
725,000 
748,650 
736,450 
722,400 
777,800 
775,000 
756,600 
755,600 
742,100 
740,700 
763,300 

8,462,500 



M eteorological data were collected on the 
plantsite from instrumentation installed on a 

61-meter (200-foot) tower located in the west buffer 
zone during April 1991. Meteorological information 
in this report represents 99 percent data recovery. 
Table XVI is the April1991 summary of the percent 
frequency of wind directions (16 compass points) 
divided into four wind speed categories. The 
compass point designations indicate the true 
bearing when facing against the wind. These 
frequency values are represented gr~phically in the 
accompaning wind rose. The wind rose vectors 
also represent the bearing against the wind (i.e., 
wind along each vector blows toward the center). 

The predominance of northwesterly winds is typical 
at Rocky Flats. The low frequency of winds greater 
than 7 meters per second (m/s) (15.6 mph) with 
easterly components is normal. 

The mean wind speed for April1991 was 5.6 
mls (12.5 mph). The highest wind speed for 

April1991 was 23.7 rnls (53 mph) on April 26, 

1991, at 12:00 p.m. 

The mean temperature recorded for April 1991 was 
5.6 oc (42.1 °F). The maximum temperature re
corded was 20.2 oc (68.4 °F) on April 4, 1991, at 
4:30 p.m. The minimum temperature recorded was 
-8.6 oc (16.5 °F) on April13, 1991, at 5:30a.m. 

In April1991, the Rocky Flats Plant recorded 3.81 
centimeters (1.50 inches) of precipitation. The 
maximum precipitation for a 15-minute period was 
0.15 centimeters (0.06 inches). The most precipita
tion recorded for a single event was 1 . 7 centimeters 
(0.68 inches) the night of April 29 and morning· of 
April30. 

Table XVI 

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

(Fifteen-Minute Averages- Aprll1991) 

1-3 3-7 7-15 >15 
.Q.a1m ~ ~ ~ lm/sl TOTAL 
3.22 3.22 

N 2.74 5.03 0.35 0.00 8.12 
NNE 2.39 6.33 0.11 0.00 8.83 
NE 2.60 3.27 0.18 0.00 6.04 
ENE 2.64 1.41 0.04 0.00 4.08 
E 2.39 1.41 0.07 0.00 4.01 
ESE 2.71 1.48 0.00 0.00 4.18 
SE 2.22 1.72 0.04 0.00 3.97 
SSE 2.04 2.78 0.00 0.00 4.82 
s 1.93 2.57 0.25 0.00 4.75 
ssw 1.97 2.71 0.28 0.00 4.95 
sw 1.65 2.36 0.21 0.00 4.22 
WSW 1.48 3.34 0.25 0.00 5.06 
w 1.51 2.50 0.74 0.00 4.74 
WNW 1.83 4.36 4.61 0.18 10.97 
NW 2.92 6.01 2.25 0.00 11.18 
NNW 2.95 3.69 0.35 0.00 7.00 

TOTALS 3.22 35.97 50.95 9.70 0.18 100.00 
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Table XVII 

Precipitation Report, March 1991 

04/08/91 
04/11/91 
04/12/91 
04/21/91 
04/29/91 
04/30/91 

Total Precipitation 
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.35 inches 

.22 inches 

.21 inches 

.31 inches 

.37 inches 

1.50 inches 



Wind Rase for the Rocky Flats Plant 
April 1991 
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CAve rage Average concentration 

CMaximum Maximum concentration 

CMinimum Minimum concentration 

m3 Cubic meter 

mls Meters per second 

mCi · Millicurie 

mg/1 Milligrams per liter 

mrem Millirem 

pCi/1 Picocuries per liter 

pCilm3 Picocuries per cubic meter 

pH Hydrogen ion concentration 

su Standard Unit 

Jlg/m3 Micrograms per cubic meter 

#/100 ml Number per 1 00 milliliter 

J.LCi Microcurie 
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RADIATION STANDARDS FOR 
PROTECTION OF THE PUBLIC 

Calculation of Potential Plant Contribution to 
Public Radiation Dose 

T he 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 surfaces by assumed intake rates 
(for internal exposures) or exposure times (for external 
exposure to penetrating radiation), then by the appropri
ate radiation dose conversion factors. That is: 

Radiation Dose = 
Radioactivity Concentration X 
Intake Rate/Exposure Time X 

Dose Conversion Factor 

Radioactivity concentrations can be determined ei
ther by measurements in the environment or by 
calculations using computer models. These com
puter models perform airborne dispersion/dose mod
eling 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 organiza
tions, such as the National Council on Radiation 
Protection and Measurements (NCRP) and the In
ternational Commission on Radiological Protection 
(ICRP). 

Radioactive materials of importance in calculating 
radiation dose to the public from Rocky Flats Plant 
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 calcu
lated from average radio nuclide concentrations meas
ured at the Department of Energy (DOE) property 
boundary and in surrounding communities. Inhalation 
and water ingestion are the principal potential path
ways of human exposure. 

On February8,1990, DOEadoptedDOEOrder5400.5, 
"Radiation Protection of the Public and the Environ
ment," a radiation protection standard for DOE environ
mental activities (US 90). This standard incorporates 
guidance from the lnternatiomil Commission on Radio
logical Protection (ICRP), as well as from the Environ
mental Protection Agency Clean 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 me"'bers 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 methodol
ogy and biological models for radiation dosimetr-Y. The· 
DOE Order 5400.5 and the dose conversion factor 

'•_!:;' • (\•:-; "I :1 

' 

tables are used for assessment of any potential Rocky 
Flats Plant contribution to public radiation dose. On 
December 15, 1989, EPA published revised Clean 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. 

DOE Derived Concentration Guides 

Secondary radioactivity concentration guides can be 
calculated from the primary radiation dose standards 
and used as comparison values for measured radioac
tivity concentrations. DOE provides tables of these 
"Derived Concentration Guides" - in 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 during the year. Ingestion DCGs 
assume a water intake of 730 liters at the calculated 
DCG for the year. The accompanying table lists the 
most restrictive air and water DCGs for the principal 
radionuclides of interest at the Rocky Flats Plant. 
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Compliance with EPA Clean Air Act 
Standards 

To determine compliance with the EPA air emissions 
standards, measured airborne effluent radioactivity 
emissions and estimated radioactivity resuspension 
from soil are entered into the EPA-approved atmos
pheric 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 stan
dards for protection of the public, the maximum annual 
effective dose equivalent that a member of the public 
could receive as a result of Rocky Flats Plant activities 
is typically less than 1 mrem, or less than 1 percent of 
the recommended annual standard for all pathways. 

US88a DOE/EH-0070, "External Dose-Rate Conversion Factors for Calculation of Dose to the Public," U.S. 
Dept. of Energy, Asst. Secretary for Environment, Safety and Health, July 1988. 

US88b DOE!EH-0071, "Internal Dose Conversion Factors for Calculation of Dose to the Public," U.S. Dept. 
of Energy, Asst. Secretary of Environment, Safety and Health, July 1988. 

US89 U.S. Environmental Protection Agency, Code of Federal Regulations 40 CFR 61, Subpart H, "Na
tional Emission Standards of Emissions of Radionuclides other than Radon from Department of Energy 
Facilities," Washington D.C., December 15, 1989. 

US90 U.S. Department of Energy, DOE Order 5400.5, "Radiation Protection of the Public and the Environ
ment," Washington, D.C., February 8, 1990. 

*NOTE: "Dose equivalent" is a calculated value used 
to quantify radiation dose: it reflects the degree of 
biological effect from ionizing radiation. Differences in 
the biological effect of different types of ionizing radia
tion (e.g., alpha, beta, gamma, or x-rays) are ac
counted for in the calculation of dose equivalent. 

"Effective dose equivalent" is a calculated value used 
to allow comparisons of total health risk (based primar
ily on the risk of cancer mortality) from exposures of 

' 

different types of ionizing radiation to different body 
organs. It is calculated by first calculating the dose 
equivalent to those organs receiving significant expo
sures, multiplying each organ dose equivalent by a 
health risk weighting factor, and then summing those 
products. One millirem effective dose equivalentfrom 
natural background radiation would have the same 
health risk as one millirem effective dose equivalent 
from an artificially produced source of radiation. 
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COLORADO WATER QUALITY 
CONTROL COMMISSION STANDARDS 

T he Colorado Water Quality Control commission has promulgated new standards for the Walnut and 
Woman Creek drainages downstream from the Rocky Flats Plant. EPA has not yet written a 

new NPDES permit that reflects these standards; however, in the spirit of the Agreement in Principle com
pleted between DOE and the State of Colorado, the plant is attempting to meet the standards at this time. 
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CORRECTIONS AND UPDATES FOR 
PREVIOUSLY REPORTED INFORMATION 
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Table I 

1990 Plutonium and Uranium Airborne Effluent Data 

December 1990 

Plutonium- 239, 240 Uranium-233, 234 
(11 /19/90 - 1211 7190) (11/21 /90 - 12/18/90) 

Release CMax Release CMax 

M2.a.tb. (~ (~3) ...w&iL ~3) 

CY 1989 4.88 0.145 ± 0.0060 5.02 0.218 ± 0.0069 

January 0.29 0.001 ± 0.0002 0.05 0.003 ± 0.0005 

February 0.07 0.000 ± 0.0000 -0.01** 0.000 ± 0.0001 

March 0.06 0.001 ± 0.0003 . 0.00 0.000 ± 0.0001 

April 0.09 0.001 ± 

May 0.08 0.004 ± 

June 0.12 0.003 ± 

July 0.04 0.000 ± 

August 0.13 0.008 ± 

September 0.03 0.000 ± 

October 0.050* 0.0007 ± 

November 0.024* 0.0001 ± 

December 0.060* 0.0001 ± 

Year to Date 1.039* 0.008 ± 

• Previously reported as incomplete data. 
•• Corrected values. 

0.0002 -0.02 0.002 ± 0.0004 

0.0005 0.05 0.000 ± 0.0001 

0.0005 -0.03 0.000 ± 0.0001 . 

0.0000 0.00 0.000 ± 0.0001 

0.0018 0.02 0.000 ± 0.0001 

0.0001 0.00 0.000 ± 0.0001 

0.0001 -0.002 0.0001 ± 0.0001 

0.0000 O.Q15* 0.0001 ± 0.0001 

0.0000 0.029* 0.0001 ± 0.0001 

0.0018 0.098* 0.003 ± 0.0005 

Uranium-238 
(11/20/90 - 12/18/90) 

Release CMax 
W&i) (uQian3) 

2.60 0.020 ± 0.0035 

0.04 0.000 ± 0.0001 

o.o5** 0.000 ± 0.0001 

0.00 0.000 ± 0.0001 

0.04** 0.000 ± 0.0001 

0.04 0.000 ± 0.0001 

0.05 0.000 ± 0.0001 

0.05 0.000 ± 0.0001 

0.07** 0.000 ± 0.0000 

0.02 0.000. ± 0.0000 

0.037 0.0016 ± 0.0001 

0.059* 0.0001 ± 0.0000 

0.062* 0.0002 ± 0.0001 

0.508* 0.002 ± 0.0001 

Note: One or more values contributing to this total are based on best estimates of release activities because sample 
analytical results that met all quality assurance criteria were unavailable. 
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le II 

1990 Tritium, Beryllium, and Americium Airborne Effluent Data· 

December 1990 

Tritium, H-3 Beryllium Americium-241 
(11 /30/90 - 12/31 /90> (11120/90- 12118/90) ( 11/19/90 - 12/18/90) 

Release CMax Release CMax Release CMax 

M2.o1h (mQi) (~3) ~ (J.WLm3) (1!g) (QQilm3) 

CY 1989 175.585 14000 ± 320 0.3685** 0.00080 1.1T 0.033 ± 0.0046 

January 0.375 35 ± 6 0.0503* 0.00080 0.11 0.000 ± 0.0001 

February 0.451 88 ± 7 0.0634* 0.00051 0.01 0.000 ± 0.0000 

March 0.370 72 ± 13 0.0782* 0.00032 0.01 0.000 ± 0.0001 

April 0.382 68 ± 19 0.0535* 0.00051 0.20 0.001 ± 0.0002 

May 0.518 64 ± 5 0.1048* 0.00136 0.00 0.000 ± 0.0000 

June 0.538 37 ± 7 0.1470* 0.00048 0.03 0.000 ± 0.0002 

July 0.402 33 ± 2 0.2148* 0.00082 0.00 0.000 ± 0.0000 

·August 0.439** 44 ± 4 0.0764* 0.00036 0.01** 0.001 ± 0.0007 

September 0.172 6 ± 8 0.1976* 0.00081 0.011 0.0001 ± 0.0003 

October 0.081** 5 ± 5 0.2094* 0.00107 0.007 0.0001 ± 0.0000 

November 0.069** 13 ± 6 0.1838* 0.00050 0.007*** 0.0000 ± 0.0000 

December 0.052** 29 ± 4 0.1198* •• 0.00043 o.oo5••• 0.0002 ± 0.0001 

Year to Date 3.849** 88 ± 7 1.4991* •• 0.00136 0.396** ••• 0.001 ± 0.0007 

NOTE: Beryllium measured at the remaining 44 locations was below the screening level of 0. 1 gram per month. 

The calibration methodology for the beryllium analyses was changed beginning with the September samples to improve 
quality assurance. The previous procedure used the single-point, wsimple method of additions,w one of the methods 
recommended by the manufacturer of the graphite furnace atomic absorption analytical equipment. The current method 
is based on EPA Contract Laboratory Program protocol. It uses multi-point calibration curves, periodic validation of the 
curve with EPA validation standards, and periodic blank and sample checks to assure absence of equipment contamina
tion and matrix effects during the analysis. 

• No blank correction. 
•• Corrected values. 
••• Previously reported as incomplete data. 

Note: One or more values contributing to this total are based on best estimates of release activities because sample 
analytical results that met all quality assurance criteria were unavailable. 
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Table Ill 

Plutonium Concentration in Ambient Air 
for Onsite Samplers 

December 1990 

(11/26/90.. 12/24/90) 

Number of Average 
Composited Plutonium ±95% 

Monthly Volume Concentration Confidence Interval 
Location Samples .(m.l) 

S-01* 1 35000 
S-88* 1 33000 
S-02 1 35000 
S-03 1 34000 
S-04 1 28000 
S-05* 1 35000 
S-06* 1 33'000 
S-07* 1 31000 
S-08 1 36000 
S-09* 1 34000 
S-10 1 31000 
S-11 1 32000 
S-12 1 34000 
S-13 1 29000 
S-14 1 30000 
S-15 •• 31000 
S-16 1 35000 
S-17 1 32000 
S-18 •• 32000 
S-19 1 32000 
S-20 1 31000 
S-21 1 35000 
S-22 1 29000 
S-23 1 32000 
S-24 1 36000 
S-81*** ** 

* Previously reported as incomplete lab analysis. 
•• Incomplete lab analysis. 

U2QiLm3) .{pQjLrrf) 

0.001147 0.000194 
0.000356 0.000059 
0.000004 0.000003 
0.000003 0.000003 
0.000001 0.000003 
0.000453 0.000074 
0.000279 0.000041 
0.000082 0.000016 
0.000108 0.000022 
0.000074 0.000015 
0.000002 0.000003 
0.000000 0.000003 
0.000002 0.000003 
0.000001 0.000003 
0.000000 0.000003 

-.000001 0.000002. 
0.000008 0.000004 

0.000033 0.000009 
0.000017 0.000006 
0.000015 0.000006 
0.000003 0.000005 
0.000001 0.000003 
-.000002 0.000002 

*** S-81 is a temporary air sampler that provides monitoring information for the 881 hillside remediation area. 
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Locatjon 

S-31* 
S-32* 
S-33* 
S-34* 
S-35* 
S-36* 
S-37* 
S-38* 
S-39* 
$-40* 
S-41* 
$-42* 
S-43* 
$-44* 

Table IV 

Plutonium Concentration in Ambient Air 
for Perimeter Samplers 

December 1990 

(11/20/90. 12/31/90) 

Number of Average 
Composited Plutonium 

Monthly Volume Concentration 

Samples .(m3) !QC.iLm3) 

1 47000 0.000000 
1 48000 0.000001 
1 48000 0.000000 
1 43000 0.000000 
1 51000 0.000000 
1 51000 0.000001 
1 50000 0.000005 
1 48000 0.000001 
1 47000 0.000000 
1 49000 0.000000 
1 50000 0.000001 
1 47000 0.000002 
1 47000 0.000001 
1 46000 0.000001 

• Previously reported as incomplete data. 
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±95% 
Confidence Interval 

LQQiLrrr) 

0.000001 
0.000001 
0.000001 
0.000001 
0.000001 
0.000001 
0.000002 
0.000001 
0.000001 
0.000001 
0.000001 
0.000001 
0.000001 
0.000001 
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Table V 

Plutonium Concentration in Ambient Air for Community Samplers 

. December 1990 

(11/21/90. 01/02191) 

Number of Average ±95% 
Composited Plutonium Confidence 

Community Monthly Volume Concentration Interval 
Locatjon ~ Samples J.rn') ~) !o.Q.iLm3) 

S-51* Marshall 1 48000 0.000001 0.000001 
S-52* Jeffco Airport 1 55000 0.000018 0.000005 
S-53* Superior 1 47000 0.000001 0.000001 
S-54* Boulder 1 59030. 0.000000 0.000000 
S-55* Lafayette 1 47000 0.000000 0.000001 
S-56* Broomfield 1 47000 0.000000 0.000001 
S-57* Walnut Creek 1 52000 0.000001 0.000001 
S-58* Wagner 1 47000 0.000001 0.000001 
S-59* Leyden 1 27000 0.000001 0.000002 
S-60* Westminster 1 49000 0.000001 0.000001 
S-61** Denver 
S-62* Golden 1 50000 0.000000 0.000001 
S-68* Lakeview Pointe 1 58000 0.000001 0.000001 
S-73* Cotton Creek 1 35000 0.000001 0.000002 

• Previously reported as incomplete data. 

•• 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. 
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Table VI 
Onsite Water Sample Results-

Plutonium, Uranium, and Americium 

November 1990 
Holding Pond Outfall (pCi/1) 

Location Plutonjum-239. 241 Amerjcjum-241 

PondA-4 

1 0-29 - 11-02 -0.020 ± 0.011 0.068 ± 0.091 
11-03 - 11-04 -0.008 ± 0.020 0.000 ± 0.042 
11-05 - 11-09 -0.012 ± 0.021 -0.012 ± 0.025 
11-10-11-11 -0.016 ± 0.021 -0.026 ± 0.014 
11-12- 11-16 -0.033 ± 0.022 -0.021 ± 0.035 
11-17- 11-18 -0.015 ± 0.021 0.002 ± 0.010 
11-19 - 11-23 0.014 ± 0.036 0.059 ± 0.058* 
11-24 - 11-25 -0.009 ± 0.024 -0.011 ± 0.044 
11-26- 11-30 -0.009 ± 0.020 0.027 ± 0.049 

Volume weighted average cone. -0.017 ± 0.008 0.017 ± 0.025 

Pond C-1 

1 0~29 - 11-02 0.014 ± 0.008 0.004 ± 0.007 
11-05 - 11-09 0.006 ± 0.027 -0.009 ± 0.010 
11-12- 11-16 0.034 ± 0.027 -0.001 ± 0.005 
11-19 - 11-23 0.007 ± 0.014 0.006 ± 0.008 
11-26 - 11-30 0.005 ± 0.010 0.013 ± 0.009 

Average cone. 0.013 ± 0.012 0.003 ± 0.008 

PondC-2 No Discharge 

Walnut Creek at Indiana 

10-29 - 11-02 -0.002 ± 0.005 0.010 ± 0.008 
11-03 - 11-04 -0.004 ± 0.019 0.040 ± 0.042 
11-05 - 11-09 0.078 ± 0.049 0.000 ± 0.005 
11-10-11-11 •• 0.008 ± 0.035 
11-12- 11-16 0.024 ± 0.027 0.005 ± 0.011 
11-17- 11-18 0.005 ± 0.006 0.005 ± 0.011 
11-19- 11-23 0.009 ± 0.010 -0.004 ± 0.009 
11-24 - 11-25 0.006 ± 0.037 -0.012 ± 0.029 
11-26 - 11-30 0.015 ± 0.018 0.002 ± 0.007 

Volume weighted average cone. •• 0.007 ± 0.006 

*The original sample was run in duplicate (aliquot 1 = 0.122 ± 0. 111, aliquot 2 = -0.005 ± 0.034). 
The mean of these two analyses is reported here. 
** No sample available. Both aliquots failed the Quality Assurance criteria. 
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Table VI 

Onsite Water Sample Resu Its -
Plutonium, Uranium, and Americium 

January 1991 

Holding Pond Outfall (pCI/1) 

Locatjon Plutonjum-239. -240 Amerjcjum-241 

poadA-4 

01/24/91 - 01/27/91 -0.016 ± 0.013 0.011 ± 0.027 

Volume weighted average concentration · -0.016 ± 0.013 0.011 ± 0.027 

fondB-5 · 

No Discharge 

Volume weighted average concentration 

fond C-1 

.12/31/90- 01/04/91 0.035 ± 0.020* 0.012 ± 0.011 * 
01/07/91 - 01/11/91 0.022 ± 0.021 0.007 ± 0.009 
01/14/91 -01/18/91 0.039 ± 0.023 0.005 ± 0.007 
01/21/91 -01/25/91 0.021 ± 0.013 0.003 ± 0.005 
01/28/91 - 02/01/91 -0.001 ± 0.003* -0.004 ± 0.002* 

Average concentration 0.023 ± 0.014* 0.005 ± 0.004* 

fondC-2 No Discharge 

Walnut Creek at tadjaaa 

01/25/91 - 01/27/91 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 
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Table VIII 

Onsite and Offsite Water Sample Results- Tritium 

March 1991 

Tritium (pCi/1) 

Number 
of 

Locatjon Samples CMjnjmum CMaxjmum CAyerage 

Pond A-4** 29 -230 ± 210 210 ± 210 40 ± 40 
Pond C-1 4 70 ±" 190 140 ± 230 110 ± 30 
Arvada 1 -10 ± 180 -10 ± 180 -10 ± 180 
Boulder 4 -170 ± 170 190 ± 180 30 ± 150 
Broomfield 4 -70 ± 170 60 ± 210 -50 ± 110 
Denver 1 10 ± 180 10 ± 180 10 ± 180 
Golden 1 10 ± 180 10 ± 180 10 ± 180 
Great Western 4 -110 ± 170 140 ± 180 -30 ± 120 
Lafayette 1 -60 ± 170 -60 ± 170 -60 ± 170 
Louisville 1 -150 ± 170 -150 ± 170 -150 ± 170 
Standley 4 -50 ± 190 110 ± 190 10 ± 70 
Thornton 1 60 ± 180 60 ± 180 60 ± 180 
Westminster 4 -210 ± 180 130 ± 190 -80 ± 150 
Walnut at Indiana** 31 -160 ± 180 250 ± 190 30 ± 30 

* Previously reported as incomplete data. 

•• Volume weighted average concentration 
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Table VII 
-

Offsite Water Sample Results-
Plutonium, Uranium, and Americium (Continued) 

Reservoirs (pCi/1) 

Locatjon 

Great Western 
Standley Lake 

Number 
of 

Samples 

1* 
1* 

Community Tap Water {pCi/1) 

Number 
of 

Location Samples 

Boulder 1* 
Broomfield 1* 
Westminster 1* 

January 1991 

Uranjum-233. -234 Uranium-238 . 

0.41 ±· 0.18 -0.36 ± 0.09 
0.71 ±. 0.22 0.50 ± 0.13 

Uranjum-233. -234 Uranjum-238 

0.13 ± 0.18 0.08 ± 0.06 
0.45 ± 0.26** 0.28 ± 0. 12** 
0.40 ± 0.19 0.32 ± 0.9 

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

•• Previously reported as incomplete data. 
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Reservoirs (pCi/1) 

Locatjon 

Great Western 
Standley Lake 

Table VII 

Offsite Water Sample Results -
Plutonium, Uranium, and Americium 

Number 
of 

Samples 

1* 
1* 

February 1991 

Plutonjum-239. -240 

0.022 ± . 0.014** 
-0.001 ± 0.006** 

. Americium-241 

0.010 ± 0.009** 
-0.001 ± 0.004*"' 

Community Tap Water (pCi/1) 

Number 
of 

Locatjon Samples Plutonium -239. -240 Americium-241 

Boulder 1* -0.005 ± 0.003** -0.002 ± 0.005** 
Broomfield 1* 0.031 ± 0.016** 0.010 ± 0.009** 
Westminster 1* 0.003 ± 0.007** 0.000 ± 0.005** 

*Plutonium, Americium, and Uranium analyses were performed on one sample composited from four weekly grab 
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Table VII 

Offsite Water Sample Results
Plutonium, Uranium, and Americium (Continued) 

Reservoirs (pCi/1) 

Location 

Great Western 
Standley Lake 

Number 
of 

Samples 

1* 
1* 

Community Tap Water (pCi/1) 

Number 
of 

Location Samples 

Boulder 1* 
Broomfield 1* 
Westminster 1* 

February 1991 

Uranium-233. -234 Uranium-238 

0.68 ± 0.26** 0.40 ± 0.12** 
0.71 ± 0.27** 0.59 ± 0.15** 

Uranium-233. -234 Uranium-238 

0.23 ± 0.15** 0.15 ± 0.06** 
0.23 ± 0.23** 0.16 ± o. 1 o·· 
0.47 ± 0.29** 0.37 ± 0. 16** 

• Plutonium, Americium, and Uranium analyses were performed on one sample composited from four weekly grab 
samples. 

•• Previously reported as incomplete data. 
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Table VIII 

Onsite and Offsite Water Sample Results- Tritium 

Tritium (pCi/1) 

Number 
of 

Location Samples 

Pond A-4** 4 
Pond C-1 3 
Boulder 4 
Broomfield 4 
Great Western 4 
Standley 4 
Westminster 3 
Walnut at Indiana** 4 

* Previously reported as incomplete data. 
** Volume weighted average 

·January 

CMjnjmum 

-30 ± 110 
-170 ± 150 

-70 ± 150 
-100 ± 150 
-120 ± 150 
-20 ± 150 
-90 ± 150 

-100 ± 140 
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1991* 

CMaxjmum CAveraoe 

40 ± 150 0 ± 70 
70 ± 150 -20 ± 90 
10 ± 150 -30 ± 40 

-30 ± 150 -60 ± 90 
140 ± 170 0 ± 100 
130 ± 170 70 ± 60 

60 ± 150 -10 ± 90 
120 ± 180 30 ± 90 


