!

September 1990 ER-4180110-192

ROCKY FLATS

PLANT
MONTHLY m
ENVIRONMENTAL
MONITORING ;

REPORT

ENVIRONMENTAL RESTORATION DEPARTMEN
CLEAN AIR AND ENVIRONMENTAL
REPORTING SECTION:

G. H. Setlock, Manager
N. M. Daugherty, Heaith Physicist
N. R. Stalicup, Publisher/ Report Coordinator

CONTRIBUTORS:

L. A. Dunstan

T.G. Kalivas

W.E. Osbome

B. J. Pauley

L.C. Pauley, Jr.

R.G. Porter .
H&S Laboratories
General Laboratories

JNEG=zG ROCKY FLATS

EG&G Rocky Flats, Inc.

Rocky Flats Plant

P. O. Box 464

Golden, Colorado 80402-0464

A Prime Contractor to
The United States Department of Energy



r(

USDOE

Albuquerque Operations Office
Heaith Protection Branch

P.O. Box 5400

Albuquerque, NM 87115

C. L. Soden

Colorado Water Conservation Board
823 State Centennial Building

1313 Sherman Street

Denver, CO 80203

N. C. loannides

USDOE
Rocky Flats Plant, Bldg. 115

R. M. Nelson, Jr.

USEPA
One Denver Place - Suite 1300
Denver, CO 80202-2413

Dr. M. Lammering R. Rutherford

Colorado Dept. of Health
4210 E. Eleventh Avenue
Denver, CO 80220

D. Holme A. J. Hazle
P. Froharat R. Quillin

Division of Environmental Heaith
Boulder City/County Health Dept.
3450 Broadway

Bouider, CO 80302

T. Douville V. Harris

City of Arvada
Utilities Division
8101 Ralston Road
Arvada, CO 80002

A S. Daniels

Jefferson County Heailth Dept.

1260 South Kipling

Lakewood, CO 80226

Dr. M. Johnson

City of Broomfield
#6 Garden Office Center
Broomfield, CO 80020

K. Schnoor

Office of City Manager
City of Boulder

P. O. Box 791
Boulder, CO 80302

J. Piper A. Struthers

City of Northglenn
11701 Community Center Drive
Northglenn, CO 80234

T. Ambalam

City of Westminster
4800 W. 92nd Avenue
Westminster, CO 80030

W. Christopher S. Ramer




ﬂ

r(

City of Fort Collins

Office of the City Manager
300 La Porte

Fort Collins, CO 80525

S. Burkett

Denver Water Department
Quality Control

1600 W. 12th Avenue
Denver, CO 80254

J. Dice

Air Poilution Control Spec.
c/o Colorado Dept. of Health
4210 E. Eleventh Avenue
Denver, CO 80220

D. Fox

Peak Rock Spring Water
3090 - 17th Street
Boulder, CO 80304

S. Dolson

L. C. Holdings
11728 Hwy. 93
Boulder, CO 80303

M. Jones

408 22nd Street
Golden, CO 80401

F. Blaha

W. Gale Biggs Associates
P.O. Box 3344
Boulder, Co 80307

Dr. W. G. Biggs

Wright Water Engineers

2490 W. 26th Avenue, Suite 100A

Denver, CO 80211

J. Jones

IT Com.
5600 S. Quebec, Suite 280D
Englewood, CO 80111

.C. Rayburn

| Rocky Flats Environmental Monitoring Council

1536 Cole Bvd., Suite 150
Bidg. #4, Denver West Office Park
Goiden, Colorado 80401

H. Brown

Rocky Flats Plant:

M. B. Amdt

E.A. Brovsky

D. L. Bokowski
J. H. Breen

W. S. Busby
L.A. Dunstan
J.E. Evered
P.F. Folger

R. Goodwin

J. F. Guadagnoli
. D. Hobbs

c
3
g
@
«Q

McKenna

. Rognlie
. Schoendaller
H Setlock
T.A. Smith (6)
C. Trice
J. Zarret

Environmental Master File
Rocky Flats Plant-Library
Rocky Flats Plant Public Reading Room

S\




The Rocky Flats Plant is part of a nationwide Depart-
ment of Energy compiex for the research, develop-
ment, and production of nuclear weapons. The
Plant is responsible for fabricating nuclear weapons
components from plutonium, uranium, beryllium, and

metal fabrication and assembly, chemical recovery
and purification of process-produced transuranic
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 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 catagories presented. Remaining data pre-
sented in this report are within the ranges historically
measured for their respective parameters and
locations.

Air Effluent Monitoring Results

The table of Building 771 Air Effluent Sample Results
that appeared in the Executive Summary of the
August 1990 Rocky Flats Plant Monthly Environmen-
tal Monitoring Report incorrectly indicated that the
sample period for the data tabulated was July 20 -
August 30, 1990. In fact, the sample results tabu-
lated were for special analyses performed on
samples collected during July 30 - August 2, 1990.

In addition, americium-241 analysis for location 15 in
Building 771 main effluent is now complete. Ameri-
cium-241 concentration for location 15 from July 30 -
August 2 is 0.000879 + 0.000686 pCi/m®. Total
activity released for this location and period is
0.00624 uCi.

Onsite and Offsi urf r

Monitoring Results

-

 stainless steel. Primary production activities include

Analytical resuits for treated drinking water samples
collected in September from Arvada, Denver, Golden,

. sanitary sewage treatment plant (STP) indicated that

Lafayette, Louisville, and Thornton showed ameri-
cium-241 concentrations ranging from 0.022 + 0.062
pCi/l to 0.165 + 0.094 pCil, with one blank water
sample processed with these samples having a con-
centration of 0.082 pCil. These values are slightly
higher than is typically seen forthese locations. There
was insufficient sampie available to perform a rerun for
the analyses. Results are considered suspect and are
not being reported as valid data, nor will they be used
in annual average concentrations. The next quarterly
samples for these locations will be taken in December
1990.

There was an exceedance of the Plant's Environ-
mental Protection Agency National Pollutant Dis-
charge Elimination System (NPDES) permit limits
during the month of September 1980. The 30-day
average Biochemical Oxygen Demand-5 day (BOD,)
value of 11.14 mg/l for discharge location 001 (Pond
B-3) exceeded the Plants' NPDES permit limit of 10
mg/l. The measured daily maximum BOD, value
for this location was 37.8 mg/|, which also exceeded
the NPDES daily maximum limit of 25 mg/l.
Samples taken at the outfall of the Rocky Flats

the BOD, exceedances were the result of seasonal
algal bloom in Pond B-3, rather than upset condi-
tions in the STP (See following table.) Prior to any
discharge offsite, water from Pond B-3 receives
further treatment by filtration and granular activated
carbon downstream of the Pond B-3 NPDES
sampling location. The exceedances are being
reported to the Environmental Protection Agency
(EPA) and the Colorado Department of Health
(CDH) in a monthly discharge monitoring report.

Since March 1990, water has been transferred
periodically from Pond B-5 to Pond A-4. Initially, the
transter was made to relieve the large volume of
water stored in Pond B-5 during spring runoff, while
awaiting approval from the Colorado Department of
Heaith (CDH) to discharge downstream. The
transter is allowed under the current Environmental
Protection Agency (EPA) NPDES permit since the
effluent limitations for Pond A-4 are no less stringent
than those for Pond B-5. The Department of Energy
Rocky Flats Office (DOE-RFO) authorized the pond
water transfer, with notification being given to the
EPA and CDH.
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ese



\S

7’

In order to consolidate pond treatment operations,
treatment and discharge of Pond B-5 to South Walnut
Creek has been discontinued. Instead, since Sep-
tember 13, 1990, Pond B-5 has been continuously
transferred to Pond A-4. Treatment and discharge to
North Walnut Creek are occurring at Pond A-4, with
normal discharge sampling and analyses being
conducted and reported for this location. Concur-
rently, both Pond A-4 and Pond B-5 are sampled
weekly: These results are used internally for charac-
terization of pond water quality and controi of pond
treatment operations.

reatment Plant

er _,c,alZleygen‘ Demand:—SZ:Day--'Test-;_(
(mg/t) .
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ENVIRONMENTAL MONITORING REPORT
Rocky Flats Plant

This report summarizes the effluent and environ-
mental monitoring programs at the Rocky Flats
Plant for the month of September 1990. The

- data presented herein are the best information
available to the Rocky Flats Plant at this time.
Should subsequent analyses indicate that any
data presented herein are inaccurate or mislead-
ing, appropriate revisions will be issued promptly.

Included in the report are monitoring results for
radioactive and nonradioactive airborne effluents
continuously sampled from Plant buildings,
Tables | and ti. Tables il through V summarize
environmental monitoring data from the Rocky
Flats Plant ambient air sampling network. This
network is comprised of continuously operating
air samplers located on plantsite, around the
Plant boundary, and in neighboring communities.

Water sampling results for radioactive constitu-
ents are given in Tables Vi through VIil. 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 which 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 Dis-
charge Elimination System (NPDES) permit for

fr

control of surface water discharges. Water sam-
piing results associated with the NPDES permit, as
well as applicable discharge limitations imposed by
that permit, are reported in Table X. Analytical
results for nonradioactive parameters in water at the
Walnut Creek at Indiana Street location are summa-
rized in Table XI. Daily flow data for surface water
from the two Plant drainage systems are given in
Tables XI, X, and Xill. Meteorological data,
including percent Wind Direction Frequency by
Wind Speed. class and daily precipitation, are given
in Tables XIV and XV.

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-black corrected value; for multipie 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 uncertainity 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 data provided in this report are provided as a
matter of comity 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 shouid be obtained prior to publication of
any data contained within this report.

N
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Month

CY 1989
January
February
March
April

May

June

July
August

: Sebtember
October
November

December

N

Year to Date

Table |

1990 Plutonium and Uranium Airborne Effluent Data

September 1990

* Previously reported as incomplete data

*** Uranium data for nine locations included in this total is pending Quality Assurance review.

Plutor}ium- 239, 240 Uranium-233, 234 ( Uranium-238/

Release CMax Release CMax Release CMax

(uCh (eCi/m®) Ci) (RCi/m®) (TTo7) (eCi/m®)

4,88 0.145 t+ 0.0060 5.02 0.218 t 0.0069 2.60 0.020 £ 0.0035
1 0.29 0.001 + 0.0002 0.05 0.003 t 0.0005 0.04 0.000 + 0.0001
0.07 . 0.000 <t 0.0000 -0.03 0.000 + 0.0001 0.04 0.000 + 0.0001
0.06 0.001 t 0.0003 0.00 0.000 t 0.0001 0.00 0.000 t 0.000t1
0.09 0.001 + 0.0002 -0.02 0.002 + 0.0004 0.02 0.000 + 0.000t
0.08 0.004 =+ 0.0005 0.65 0.000 t+ 0.000t 0.04 0.000 + 0.0001
0.12 0.003 + 0.0005 0.03 ‘0.000 + 0.0001 0.05 0.000 =+ 0.0001
0.04 0.000 t 0.0000 0.00 0.000 + 0.000t 0.05 0.000 + 0.0001
0.13,** 0.008 + 0.0018 0.02*,** 0.000 + 0.0001 0.06°,°* 0.000 + 0.0000
0.03 | 0.000 + 0.000% 0.00"** 0.000 t 0.0001 0.02*** 0.000 t 0.0000
0.91* 0.008 + 0.0018° 0.040* 0.003 t 0.0005° 0.32° 0.000 + 0.0001*

** One sample was accidentally destroyed. An average of six previous months' data was used to represent its activity.

NOTE: The plutonium, uranium, americium, and beryllium measured concentrations in this report include
values that are less than the corresponding calculated minimum detectable concentrations (MDC's). 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 resul
which was measured as a smaller value than the reagent blank. This may happen when measuring concen-
trations which are very close to zero.
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Table Il
1990 Tritium, Beryllium, and Americium Airborne Effluent Data
September 1990
Tritium, H-3 : Beryllium Americium-241
(08/27/90 - 09/20/90) (08/27/90 - 09/20/90) (Q7/26/90 - 08/27/90)
Release CMax Release CMax Release CMax

Month (mCh (eCi/m*) (grams) (ug/m®) i (eCI/m*)
CY 1989 175.585 14000 + 320 0.6442 0.00106 1.17 0.003 t 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 =t 0.0000
March 0.370 72 + 13 0.782° 0.00032 0.01 0.000 <+ 0.0001
April 0.382 68 + 19 0.0535°* 0.00038 0.20 0.001 t 0.0002
May 0518 64 + S 0.1048" 0.00136 0.00 0.000 t 0.0000
June 0.538 37 £ 7 0.1470" 0.00048 0.03 0.000 <+ 0.0002
July 0.402 33 t 2 0.2148" 0.00082 0.00 0.000 t 0.0000
August 0.433 44 = 4 10.0764° 0.00036 0.02* 0.001 £ 0.0007
September 0.172 6 + 8 0.1976" 0.00081
October
November
December
Yearto Date  3.475 88 + 7 0.9860" 0.00136 0.37 .0.001 % 0.0007
NOTE: Beryllium measured at the remaining 44 locations was below the scieening level of 0.1 gram pef 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, "simple method of additions,” one of the mathods
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 muiti-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 ,
**One sample was accidentally destroyed. An average of six previous months' data was used to represent its activity.

)
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Table Il

Plutonium Concentration in Ambient Air
for Onsite Samplers

September 1990

(08/21/90 - 09/18/90)

Number of :
Composited + 95%
Monthly Volume Avg. Pu Conc. Confidence Interval
Location Samples (m’) (RCim’) (pCim’)
S-01 *
S-8B *
S-02 2 32000 0.000003 0.000004
S-03 2 31000 0.000003 0.000004
S-04 2 25000 0.000006 0.000005
S-05 * '
S-06 *
S-07 * _ ,
S-08 2 33000 0.000093 0.000024
S-09 :
S-10 2 24000 0.000005 0.000005
S-11 2 30000 0.000007 0.000005
S-12 2 33000 0.000008 0.000005
S-13 2 30000 0.000002 0.000003
S-14 2 28000 0.000003 0.000004
S-15 ’ '
S-16 2 31000 0.000004 0.000004
S-17 2 30000 ‘ 0.000008 0.000006
S-18 '
S-19 2 32000 0.000013 0.000007
S-20 2 29000 0.000004 0.000005
S-21 2 32000 0.000004 0.000004
S-22 2 27000 0.000003 - 0.000003
S-23 2 34000 0.000005 0.000004
S-24 2 34000 : 0.000001 0.000002
S'81.. *

* Incomplete lab analysis.

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

Y,
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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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Plutonium Concehtration in Ambient Air
for Perimeter Samplers

Number of
Composited
Monthly

Location  Samples

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

[ QR G D U 2™ Y N Qi G G (I G " Y

* Incomplete Analysis

Table IV

September 1990

(08/29/90 - 0/9/25/90)

Volume

(m?)

30000
31000
31000
31000
32000
30000
33000
30000
33000

32000
30000
31000
30000

Pu Conc.

(pCI/m’)

0.000000
0.000001
0.000000
0.000001
0.000000
0.000000
0.000001
0.000001
0.000000

0.000002
0.000002
-0.000001
0.000001

NOTE: See Appendix C for corrections and updates for previously reported information.

+ 95%
Confidence Intervai

(pCim?)

0.000001
0.000002
0.000001
0.000001
0.000001
0.000002
0.000001
0.000001
0.000001

0.000002
0.000002
0.000001
0.000002

N
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PLUTONIUM CONCENTRATIONS FOR PERIMETER AMBIENT AIR SAMPLERS
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Table V

Plutonium Concentration in Ambient Air for Community Samplers

September 1990

(08/29/90 - 09/25/90)

Number of
Composited +95%
Community Monthly - Volume Pu Conc. Confidence Interval

Location Name Samples (m*) (pCi/m’) (pCi/m®)
S-51 Marshall 1 29000 0.000001 0.000001
S-52 Jeffco Airport 1 32000 0.000003 0.000003
S-53 _ Superior 1 30000 0.000002 0.000002
S-54 Boulder 1 32000 0.000000 0.000001
S-55 Latayette 1 32000 0.000001 0.000002
S-56 Broomfield 1 32000 0.000002 0.000002
S-57 Walnut Creek 1 31000 0.000004 : 0.000002
S-58 Wagner 1 27000 0.000001 0.000002
S-59 Leyden 1 36000 0.000000 ~0.000001
S-60 Westminster 1 29000 -0.000001 0.000001
S-61* Denver

S-62 Golden 1 32000 0.000000 0.000001
S-68 Lakeview Pointe 1 28000 0.000002 0.000002
S-73 Cotton Creek 1 29000 0.000001 0.000002

* Sampler S-61 located in Denver was inoperational during this period. This sampler has been temporarily removed
because of construction activities on the building wherae it is installed.

NOTE: See Appendix C for corrections and updates for praviously reported information.

74
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Location of Community Ambient Air Samplers
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Table VI

Onsite Water Sample Results -
Plutonium, Uranium, and Americium

September 1990

Holding Pond Outfall (pCi/)

J Pand A-4
09/13/90 - 09/16/90 - -0.008 <+ 0.031 0.019 £ 0.046
09/17/90 - 09/21/90 -0.021 + 0.028 0.031 £ 0.047 .
09/22/90 - 09/23/90 0.003 <+ 0.039 -0.019 + 0.034
09/24/90 - 09/28/90 0.001 <+ 0.037 -0.023 + 0.039
09/29/90 - 09/30/90 ' -0.015 £ 0.031 -0.008 = 0.037
Volume weighted average conc. -0.007 + 0.016 0.001 £ - 0.020
Pond B-5

No Discharge

Volume weighted average conc.

PondC-1

09/03/90 - 09/07/90 0.002 + 0.010 0.003 + 0.011
09/10/90 - 09/14/90 ) : * 0.017 + 0.024
09/17/90 - 09/21/90 0.009 + 0.008 0.007 = 0.012
09/24/90 - 09/28/90 0.009 .+ 0.013 -0.003 + 0.009
Average concentration. * 0.006 =+ 0.008

* Incomplete Analysis :

NOTE: See Appendix C for corrections and updates for previously reported information.

\ :
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Table Vi
Onsite Water Sample Results -
Plutonium,. Uranium, and Americium (Continued)
September 1990
Holding Pond OQutfall (pCi/l)
I . Uranium-233. 23 Uranium-238
; _ :
vPond A-4
09/13/90 - 09/16/90 073 * 035 1.09 + 030
09/17/90 - 09/21/90 072 = 0.34 0.81 + 0.24
09/22/90 - 09/23/90 038 * 0.24 0.54 + 0.15
09/24/90 - 09/28/90 015 + 0.19 0.20 + 0.09
09/29/90 - 09/30/90 0.06 + 0.18 0.20 + 0.09
Volume weighted average conc. 053 + 0.15 088 + 0.13
Pond B8-5
No Discharge
Volume weighted average conc.
PondC-1
09/03/90 - 09/07/90 - 036 + 025 022 £ 0.10
- 09/10/90 - 09/14/90 ' *
09/17/90 - 09/21/90 046 <+ 0.27 0.31 + 0.13
09/24/90 - 09/28/90 039 =+ 022 0.34 + 0.1
Average concentration * *
* Incomplete Analysis.
NOTE: Please see Appendix C for corrections and updates on information.

\\
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Table VI

Onsite Water Sample Resuits -
Plutonium, Uranium, and Americium

September 1990

Holding Pond OQutfall (pCiN)

Pond C-2

No Discharge

" Volume weighted average conc.

Walnut Creek at Indiana

09/14/90 - 09/16/90 -0.015 + 0.030 0.007
09/17/90 - 09/2/190 0.000 <+ 0.008 ' 0.001
09/22/90 - 09/23/90 0.009 =+ 0.036 -0.012
09/24/90 - 09/28/90 0.022 <+ 0.017 0.005
09/29/90 - 09/30/30 0.018 =+ 0.041 -0.012
Volume weighted average conc. 0.011t £ 0.010 0.000

NOTE: Sae Appendix C for corrections and updates for previously reported information.

\

H W

i+

, Plutonium-239. 2 Americium-24

0.045
0.008
0.037
0.009
0.037

. 0.008
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Table VI

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

September 1990

Holding Pond Outfall (pCin)

Pond C-2
No Discharge

Volume weighted average conc.

Walnut Creek at Indiana

09/14/90 - 09/16/90 0.91 + 0.33 1.08 ¢ 0.26
09/17/90 - 09/21/90 0.95 + 0.37 1.06 ¢ 0.27
09/22/90 - 09/23/90 ' 0.93 + 034 079 = 0.20
09/24/90 - 09/28/90 0.41 + 025 051 = 0.15
09/29/90 - 09/30/90 0.53 + 0.26 0.58 = 0.16
Volume weighted average conc. 0.69 + 0.16 0.76 = 0.11

NOTE: See Appendix C for corrections and updates for previously reporied information. |

\l
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FIGURE 3

Holding Ponds and Liquid Effluent Watercourses
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PLUTONIUM IN POND A-4 EFFLUENT WATER
0.017 —
0.012]
0.007
(pCirl) 0.002
-0.003
-0.008 —
-0.013 -
-0.018 ' | : {
OCT NOV* DEC* JAN* FEB* MAR APR MAY JUN* JUL* AUG** SEPT
1989 1990
* No Discharge
\ **Previously reported as incomplete data _/
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PLUTONIUM IN POND B-5 EFFLUENT WATER

ocT*
1989

| | | | | I I ] |

NOV* DEC* JAN' FEB* MAR APR MAY JUN*

* No Discharge

** Incomplete Data
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1990
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PLUTONIUM IN POND C-1 EFFLUENT WATER

0.035

'0.03

llllllllL]

(pCinl) -

0.01

0.005

Y.

-0.005

I I |
OCT NOV DEC JAN

1989

FEB MAR APR MAY JUN JUL AUG**SEPT*
1990

* Incomplete Data
** Previously reported as incomplete data
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0.05
0.04-
0.03
(pCinl)

0.02

0.01—

-0.01

PLUTONIUM IN POND C-2 EFFLUENT WATER

)

0.U48

1989

I I I | | ! I
OCT NOV* DEC* JAN* FEB* MAR* APR MAY JUN JUL* AUG* SEPT*

* No Discharge

1990
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PLUTONIUM IN WALNUT CREEK AT INDIANA WATER

(pCift)

-0.01

4 | | i | | | | | I | |
OCT NOV* DEC* JAN* FEB* MAR APR MAY JUN JUL* AUG** SEPT

1989 . * . 1990

“a No Flow

** Previously reported incomplete data
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Table Vii

Offsite Water Sample Results -
Plutonium, Uranium, and Americium

September 1990

Reservoirs (pCi/l)
Location ' o Plutonium-239, 240 Americium -241
Great Western 1* -0.004 + 0.007 -0.002 + 0.009
Standley Lake 1* -0.007 = 0.007 -0.004 = 0.009
Community Tap Water (pCi/l)
‘L.anﬁsm n Plutonium -239. 240 Americium-241
Arvada 1 . e
Boulder 1* -0.002 + 0.008 ' -0.006 + 0.009
Broomfield 1* -0.002 + 0.008 -0.001 =+ 0.009
Denver 1 b b
Golden 1 b
Lafayette 1 b
Louisville 1 - e
Thornton 1 b b

1

Westminster * -0.003 + 0.008 : -0.006 £ 0.009

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

** Incomplete data.

*** Analytical results for these sampling locations showed americium-241 concentrations ranging from 0.022 + 0.062 pCill

to 0.165 £ 0.094 pCi/l, with one blank water sample processed with these samples having a concentration of 0.082 pCiA.
These values are slightly higher than is typically seen for these locations. There was insufficient sample available to
perform a rerun for the analyses. Results are considered suspect and are not being reported as valid data, nor will they
be used in calculations of annual averages.

NOTE: See Appendix C for corrections and updates for previously reported information.

Y,
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Reservoirs (pCifl)

Location - o
Great Western 1*
Standley Lake 1*

Community Tap Water (pCi/)

[

Location
Arvada
Boulder
Broomfield
Denver
Golden
Lafayette
Louisville
Thornton
Westminster

* @

»

-t b h A —h —A —h —d

samples. :

** Incomplete data.

\:

Table ViI

Offsite Water Sample Results -

Plutonium, Uranium, and Americium (Continued)

September 1990

L2 4

L2 d

(1]

L hl

001 £ 0.9

‘e

£2 )

.w

004 + 0.07

e

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

NOTE: ‘See Appendix C for corrections and updates for previously reported information.

N
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Table VilI
Onsite and Offsite Water Sample Results - Tritium .

September 1990
Tritium (pCifl)
Location o CMinimum CMaximum CMean
Pond A-4 18 -110 + 110 70 + 110 -10 * 30*
Pond C-1 4 -60 + 100 50 + 110 , -10 £ 50
Walnut Creek 17 -90 + 120 110 + 120 -10 + 30
Arvada 1 50 + 110 50 = 110 50 =110
Boulder 4 20 £ 110 60 + 120 30 £ 20
Broomfield 4 -100 + 110 170 + 110 70 £ 120
Denver 1 20 + 110 20 + 110 20 £ 110
Golden 1 50 £+ 110 50 = 110 50 + 110
Great Western 4 -70 £ 110 90 + 110 40 =+ 60
Lafayette 1 20 £ 110 20 + 110 20 *+ 110
Louisville 1 50 =+ 110 50 + 110 50 + 110
Standley 4 20 £ 110 70 + 110 30 + 20
Thornton 1 90 + 110 90 + 110 90 * 110
Westminster 4 40 + 110 140 + 110 50 + 70

* n - Number of Samples.

** Volume weighted average concentration

NOTE: See Appendix C for corrections and updates for previously reported information.

\
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Table IX

Offsite Water Sample Results - Nitrate as Nitrogen

September 1990

Nitrate (as N) at Great Western Reservoir

Sample Date Nitrate (as N) (mg/l)
09/06/90 <0.02
09/13/90 0.03
09/20/90 0.07

09/27/30 <0.02

Nitrate (as N) at Standley Lake

Sample Date Nitrate (as N) (mg/l)
09/06/90 <002
09/13/90 0.04
09/20/90 <0.02
09/27/90 <0.02

NOTE: For some nonradioactive parameteré, 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 MDC's.

\\

\
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Discharge 001 (Pond B-3)

‘Table X

'NPDES Permit Water Sample Results

September 1990

Continuous discharge from 09/01/90 - 09/30/30

Biochem. Oxygen Demand,

5 Day mg/l
Total Suspended Solids mg/|
Nitrates as N mg/I
Total Chromium mg/|
Total Phosphorus mg/|
Qil and Grease, Visual No visual
Total Residual Chiorine mg/l
Fecal Coliforms #/100 mi

(geometric mean)

Parameter
pH S.u.

Discharge 002 (Pond A-3)

No Discharge

Parameters ~
Nitrates as N mg/l
pH S.uU.

Discharge 003 (RO Pilot Plant)
No Discharge

Parameter
pH S.u.

Measured
30-Day
Average

11.14*

8

4.10
<0.008
0.62

No visual
0.09

183

Measured
Daily

Mini

6.49

Measured
30-Day

Average
No Discharge

Measured
Daily

Minimum
No Discharge

Measured
Daily
Mini

No Discharge

Limits
30-Day*

10
30
10
0.05

NA
NA
200

Limits
Daily

6.0

Limits
30-Day* Daily

Average
10

Limits
Daily

6.0

Limits
Daily

6.0

Measured
Daily
Maximum

37.8"
16

5.78
0.009
1.19

No visual
0.35
3,000

Measured
Daily

Maximum
8.41

Measured
Daily

No Discharge
Measured
Daily

No Discharge

Measured
Daily

Maximum
No Discharge

* This limitation applies when a minimum of 3 consecutive samples are taken during separate weeks.

Limits
Daily
Maximum

25

NA
NA
0.1
NA
NA
0.5
NA

Limits
Daily
Maximum
9.0

Limits

Maximum
20

Limits
Daily

9.0

Limits
Daily
Maximum
9.0

** Exceedance of 30 day average and daily. maximum due to continuing algal bloom in Pond. EPA and CDH are being

notified of an excesdance.

_/
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( Table X

NPDES Permit Water Sample Results (Continued)

September 1990

Discharge 004 (RO Plant)

No Discharge
Measured Limits
30-Day 30-Day*
Average Average

Total Suspended Solids mg/l No Discharge 15

Total Organic Compounds mg/| 22

Total Phosphorus mg/l 8

Nitrates as N mg/l 10

Total Chromium mg/l 0.05

Total Residual Chlorine mg/I| NA
7-Day 7-Day
Average Average

Fecal Coliform #/100 mi No Discharge 400
Daily Daily

pH S.u. No Discharge 6.0

Discharge 005 (Pond A-4)

Discharged occured 09-/13/90 through 09/30/90

Parameters a CMinimum
pH S.u. 18 6.59
Nitrates as N mg/i 18 1.21
Nonvolatile mg/l 18 0
Suspended Solids
Discharge 006 (Pond B-5)
No Discharge
Parameters a CMinimum
pH S.u. No Discharge
Nitrates as N mg/l
Nonvolatile mg/l
Suspended Solids
Discharge 007 (Pond C-2)
Parameters a CMinimym
pH S.U. No Discharge
Nitrates as N mg/l
Nonvolatile mg/l

Suspended Solids

rf

Measured
Daily
Maximum

No Discharge

30-Day
Average

No Discharge
Daily

No Discharge

8.07
2.62

Limits
Daily

30
12
20
0.1
0.5

30-Day
200

Daily

Maximum

CAyerage
N/A
1.77

)
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Parameters
pH

~

Nitrates as N

Table XI

Water Sample Results, Nonradioactive Parameters

Walnut Creek at Indiana Street

a
S.U. 17
ma/l 17

Total Volume (gallons) = 4,677,516

September 1990
CMinimum CMaximum
7.31 8.41
0.06 1.78

N/A
1.06

®
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Table XlI
- Daily Flow Data Recorded at the
Walnut Creek at Indiana Gaging Station Ponds A-4 and B-5
September 1990
Walinut Creek
At Indiana Pond A-4 Pond B-5
Date (Gallons) (Gallons) (Gallons)
09/01/90 No Flow No Flow No Flow
09/02/30 No Flow No Flow No Flow
09/03/90 No Flow No Flow No Flow
09/04/90 No Flow No Flow No Flow
09/05/90 No Flow No Flow No Flow
09/06/90 No Flow No Flow No Flow
09/07/90 No Flow No Flow No Flow
09/08/90 No Flow No Flow No Flow
09/09/90 No Flow No Flow No Flow
09/10/90 No Flow No Flow No Flow
09/11/90 No Flow No Flow No Flow
09/12/90 No Flow No Fiow No Flow
09/13/90 No Flow No Flow No Flow
09/14/90 103,265 390,106 No Flow
09/15/90 - , 102,685 340,549 No Flow
09/16/90 103,265 296,253 No Flow
09/17/90 285,773 366,939 ' No Flow
09/18/90 303,747 237,505 No Flow
09/19/90 276,658 354,372 No Flow
09/20/90 278,772 211,475 No Flow
09/21/90 300,516 . No Flow
09/22/90 313,038 285,930 No Flow
09/23/90 280,051 299,350 No Flow
09/24/90 329,599 217,040 No Flow
09/25/90 336,061 272,511 No Flow
09/26/90 413,883 349,346 No Flow
09/27/90 ’ 284,359 447 274 No Flow
09/28/90 351,859 297,285 No Flow
09/29/90 316,673 361,912 No Flow
09/30/90 297,285 208,692 No Flow-
Total** 4,677,516 4,936,539 No Flow
* no flow data recorded for this date.
** Variations between the sum of Pond A-4 and Pond B-5 volumes compared to Walnut Creek at Indiana
volume continue to be evaluated and adjusted to refiect changes in flow meter calibrations.
\s )
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Table XilI

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

September 1990

Pond C-1 Pond C-2

Date (Gallons) (Gallons)
09/01/90 * No Flow
09/02/90 * ~ No Flow
09/03/90 252,000 No Flow
09/04/90 110,000 No Flow
09/05/90 60,000 No Flow
09/06/90 70,000 No Flow
09/07/90 140,000 No Flow
09/08/90 . No Flow
09/09/90 * No Fiow
09/10/90 290,000 No Flow
09/11/90 52,000 No Flow
09/12/90 38,000 No Flow
09/13/90 20,000 : No Flow
09/14/90 No Flow No Flow
09/15/30 ‘ No Flow
09/16/90 * . No Flow
09/17/90 No Flow No Flow
09/18/90 26,000 No Flow
09/19/90 116,000 No Flow
09/20/90 228,000 . No Flow
09/21/90 92,000 No Flow
09/22/90 * No Flow
09/23/90 , * No Flow
09/24/90 206,000 . No Flow
09/25/90 ) 46,000 No Flow
09/26/90 . 44,000 No Flow
09/27/90 32,000 " No Flow
09/28/90 40,000 ' No Flow
09/29/90 . No Flow
09/30/90 * ’ No Flow
Total 1,862,000 : No Flow

* Flow readings are not taken on weekends or holidays at Pond C-1. The tlow reading for
the following Monday or day after holiday(s) reflects the cumulative flow over that period.
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Meteoro|ogical data were collected on the
plantsite from instrumentation installed on a
61-meter (200 foot) tower located in the west buffer
zone during September 1990. Meteorological
information in this report represents 90% data
recovery (data loss was a resuit of instrument
maintenance, instrument failure and data validation/
quality assurance procedures.) Table XIV is the
September 1990 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 graphically 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
of Rocky Flats. The low frequency of winds greater

- than 7 meters per second (15.6 mph) with easterly

components is normal.

TABLE XIV

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

VIn September 1990, the Rocky Flats Plant recorded

The mean wind speed for September 1990, was
3.0 mvs (6.7 mph). The highest wind speed for
September 1990, was 20.8 m/s (46.5 mph) on

September 25, 1990 at 6:15 p..m.

The mean temperature recorded for September
1990 was 17.2°C (63°F). The maximum tempera-
ture recorded was 32.6°C (90.7°F) on September
13, 1990 at3:45 p.m. The minimum temperature
recorded was 5.7°C (42.3°F) on September 23,
1990 at 6:15 a.m.

5.1 centimeters (2.0 inches) of precipitation. The
maximum precipitation for a 15 minute period was
.61 centimeters (.24 inches) on September 1, 1990
at 4:00 p.m. Table XV presents the daily total
precipitation for the month of September 1990.
The most precipitation recorded on a single day
was 2.24 centimeters (.88 inches) on September 1,
1990.

(Fifteen-Minute Averages-September 1990)

1-3 3-7
Caim (m/s) (mss)
- 5.18 - -

N . T 2.74 498
NNE - 3.48 4.02
NE - 3.05 1.39
ENE - 2.16 0.27
E - 2.59 0.19
ESE - 3.32 0.89
SE - 2.63 2.20
SSE - 3.09 1.93
S - 2.24 0.62
SSW - 2.09 1.74
SwW - 2.36 2.39
WSwW - 2.97 6.57
w - 425 4,98
WNW - 4.29 5.72
NW - 4.02 3.90
NNW - 4.06 1.97
TOTALS 5.18 49.32 43.76

7-15 >15

(m/s) (m/s) TOTAL
- - 5.18
0.04 0.00 7.76
0.12 0.00 7.62
0.00 0.00 4.44
0.00 0.00 2.43
0.00 0.00 2.78
0.00 0.00 4.21
0.04 0.00 4.87
0.04 0.00 5.06
0.04 0.00 2.90
0.42 0.00 4.25
0.04 © 0.00 4.79
0.08 0.00 9.62
0.42 0.00 9.65
0.08 0.00 10.09
0.19 0.00 T 8.1
0.23 0.00 - 6.26
1.74 0.00 100.00

Y,
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Table XV

Precipitation Report, September 1990

DRate

03-01-90
09-02-90
09-03-90
09-04-90
09-05-90
09-06-90
09-07-90
09-08-90
09-09-90
09-10-90
09-11-90
09-12-90
09-13-90
09-14-90
09-15-90
09-16-90

09-17-90

09-18-90
09-19-90
09-20-90
09-21-90
09-22-90
09-23-90
09-24-90
09-25-90
09-26-90
09-27-90
09-28-90
09-29-90
09-30-90

Total Precipitation

Daily Total

.88 Inches
.14 Inches
.00 Inches
.00 Inches
.00 Inches -
.02 Inches
.00 Inches

.00 Inches

.00 Inches
.01 Inches
.00 Inches
.00 Inches
.00 Iinches
.00 Inches
.00 Inches
.00 Inches
.05 Inches
.61 Inches
.01 inches
.08 Inches
.01 Inches
.00 Inches
.00 Inches
.00 Inches
.03 Inches
.00 Inches .
.01 Inches
.06 Inches
.09 Inches
.00 Inches

2.00 Inches
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Wind Rose for the Rocky Flats Plant
September<1990
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RADIATION STANDARDS FOR
PROTECTION OF THE PUBLIC

Calculation of Potential Plant Contribution to
Public Radiation Dose

he primary standards for protection of the public from
Tradiation 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:

A RADIATION DOSE=
(RADIOACTIVITY CONCENTRATION ) X
(INTAKE RATE/EXPOSURE TIME) X
(DOSE CONVERSION FACTOR)

tection (ICRP).

The radioactivity concentrations can be determined
either by measurements in the environment or by
calculations using computer models. These com-
puter 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).

The assumed intake rates and dose conversion
factors used are based on recommendations of na-
tional and international radiation protection advisory
organizations, such as the National Council on Ra-
diation Protection and Measurements (NCRP) and
the International Commission on Radiological Pro-

The radioactive materials of importance in calculat-
ing radiation -dose to the public from Rocky Flats
Plant activities include plutonium, uranium, ameri-
cium, andtritium. The alpha radiation emissions from
the plutonium, uranium, and americium are the pri-
mary contributors to the projected radiation dose.

diation Protection Standards

500 mremvyear Effective Dose: EquNalé@{a
(with prior approval of DOE EH-2): .-

100 mrem/year Effective: D&ée: Edﬁiyalé

mf.errvy'egr Effective Dose Eduivalénﬁ .

)

-
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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 radionuclide 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 February 8, 1990, DOE adopted DOE Order 5400.5,
“Radiation Protection of the Public and the Environ-
ment", aradiation protection standard for DOE environ-
mental activities (US 90). This standard incorporates
guidance from the Internationai Commission on Radio-
logical Protection (ICRP), as well as the Environmental
Protection Agency Clean Air Act air emission standards
(as implemented in 40 CFR 61, Subpart H). Inciudedin
the standardis 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 issuedin 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 standard and
the dose conversion factor tables are used for assess-
ment 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 the DOE facilities (US89). The DOE radiation
standards for protection of the public are given in this
Appendix and include the December 15, 1989 EPA
Clean Air Act standards for the air pathway.

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 provided tables of these
concentration guides - called "Derived Concentration
Guides" - in 5400.5. Derived Concentration Guides
(DCGs) are the concentrations whichwould resultinan
effective dose equivalent of 100 mrem from one year's
chronic exposure orintake. Incalculating air inhalation
DCGs, DOE assumes that the exposed individual
inhales 8,400 cubic meters of air at the calculated
DCGduringthe 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.

CONCENTRATION GUIDES FOR: RADIONUCLIDES
F INTEREST_AT THE ROCKY FLATS P FANT:

\

\S
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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 star’
a

dards for protection of the public, the maximum annu
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.

‘References

Facilities," Washington D.C., December 15, 1989.

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

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.

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.

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

US90 U.S. Department of Energy, DOE Order 5400.5, "Radiation Protection of the Public and the Environ-

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
heaith risk weighting factor, and then summing those
products. One millirem effective dose equivalent from
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

he Colorado Water Quality Control commission has promulgated new standards for the Walnut and

Woman Creek drainages downstream from the Rocky Flats Plant. Although EPA has not yet written a
new NPDES permit which reflects these standards, in the spirit of the Agreement in Principle completed
between DOE and the State of Colorado, the plant is attempting to meet the standards at this time.

y)
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CORRECTIONS AND UPDATES FOR
PREVIOUSLY REPORTED INFORMATION
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Table IV

Plutonium Concentration in Ambient Air
for Perimeter Samplers

August 1990

Number of
Composited
Monthly Volume
Location Samples (m)

S-31° 1 30000
S-32° 1 31000
S-33° 1 31000
S-34* 1 31000
S-35* 1 32000
S-36° 1 30000
S-37° 1 32000
S-38° 1 30000
S-39" 1 33000
S-40° 1 31000
S-41° 1 32000
S-42* 1 32000
S-43° 1 31000
S-44* 1 30000

(08/01/90 - 08/29/90)

Pu Conc.

(pCi/m°)

0.000000
0.000000
0.000000

0.000005.

-0.000001
0.000001
0.000000
0.000000

-0.000001
0.000000
0.000001
0.000000
0.000000

-0.000001

* Previously reported as incomplete data

U

+95%
Confidence Interval

(pCi/m?)

0.000001
0.000001
0.000001
0.000006
0.000001
0.000001
0.000001
0.000001
0.000001
0.000001
0.000001
0.000001
0.000001
0.000001

\
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Table V

August 1990

(07/31/90 - 08/28/90)

Plutonium Concentration in Ambient Air for Community Samplers

* Previoulsy reported as incomplete data.
** Sampler S-61 located in Denver was inoperational during this period. This sampler has been temporarily removed
because of construction activities on the building where it is instalied.

Number of
Composited +95%
Community Monthily Volume Pu Conc. Confidence Interval
Location Name Samples (m®) (pCI/m?) (pCi/m?®)
S-51* Marshail 1 29000 0.000000 0.000001
S-52° Jeffco Airport 1 32000 0.000004 0.000002
S-53* Superior 1 31000 0.000001 0.000001
S-54* Boulder 1 32000 0.000000 0.000001
S-55° Lafayette 1 33000 0.000000 0.000001
S-56° Broomfield 1- 32000 0.000000 0.000001 ‘
S-57° Walnut Creek 1 31000 0.000000 0.000001
S-58* Wagner 1 28000 0.000001 0.000002
S-59* Leyden 1 36000 0.000000 0.000001
S-60" Westminster 1 37000 0.000000 0.000001
S-61"* Denver
S-62° Golden 1 31000 0.000000 0.000001
S-68* Lakeview Pointe 1 26000 0.000001 0.000002
S-73° Cotton Creek 1 30000 0.000000 0.000001

s

®
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Table VI
Onsite Water Sample Results -
~ Plutonium, Uranium, and Americium
August 1990
Holding Pond Outfall (pCi/)

Jbong A4 '
08/01/90 - 08/05/90 0.017 £ 0.041 - 0.018 + 0.043
08/06/90 - 08/10/90 -0.008 £+ 0.031 0.016 + 0.043
08/11/90 - 08/12/90 : -0.010 = 0.033 -0.003 + 0.038
08/13/90 - 08/17/90 0.006 £ 0.043" 0.020 + 0.061"
08/18/90 - 08/19/90 -0.003 = 0.033 . 0.009 + 0.041
08/20/90 - 08/24/90 -0.010 = 0.030" -0.002 <+ 0.040*
08/25/90 - 08/26/90 -0.020 + 0.027 -0.001 £ 0.039
08/27/90 - 08/31/90 0.028 + 0.042" -0.001 + 0.043*
Volume weighted average conc. 0.005 + 0.018" 0.013 =+ 0.022*
V/Pond B-5
08/01/90 - 08/05/90 -0.003 = 0.034 -0.010 + 0.038
08/06/90 - 08/10/90 -0.002 t 0.033 -0.007 =+ 0.039
08/11/90 - 08/12/90 0.012 + 0.038 -0.009 =+ 0.037
08/13/90 - 08/17/90/ 0.017 * 0.037 0.028 t 0.045
08/18/90 - 08/19/90 0.000 * 0.036 0.004 + 0.040
08/20/90 - 08/24/90 -0.014 = 0.029 0.036 + 0.049
08/25/90 - 08/26/90 -0.019 t 0.028 0.028 + 0.047
08/27/90 - 08/31/90" o -0.017 £ 0.037°
Volume weighted average conc. . o . _ 0.013 + 0.017°
Pond C-1
08/06/90 - 08/10/90 -0.023 + 0.030 0.012 + 0.001
08/13/90 - 08/17/90 0.004 * 0.010 0.017 <+ 0.014
08/20/90 - 08/24/90 0.008 = 0.034° 0.016 + 0.026
08/27/90 - 08/31/90 0.031 £t 0.014 0.003 + 0.008"
Average concentration.” 0.005 + 0.022° 0.012 + 0.006"
*Previously reported as incomplete data
** Incomplete analysis

)
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Table VI
Onsite Water Sample Results -
Plutonium, Uranium, and Americium (Continued)
August 1990
Holding Pond OQutfall (pCi/n)
Locati Uranium-233, 23 Uranium-238

veond A-4

08/01/90 - 08/05/90 068 * 0.31° 099 + 0.24
08/06/90 - 08/10/90 047 + 034 088 + 0.29
08/11/90 - 08/12/90 089 + 0.39 1.04 + 0.30
08/13/90 - 08/17/90 028 + 0.26 090 + 0.25°
08/18/90 - 08/19/90 023 + 024 047 + 0.17
08/20/90 - 08/24/90 062 + 025 ' 095 + 0.20
08/25/90 - 08/26/90 123 + 036 148 + 030
08/27/90 - 08/31/90 046 + 0.28° ‘041 + 0.16°
Volume weighted average conc. 053 + 015" 088 + 0.13"
\Pong -5

08/01/90 - 08/05/90 012 + 021 019 + 0.9
08/06/90 - 08/10/90 015 * 0.22 012 + 0.09
08/11/90 - 08/12/90 032 + 0.24 031 =+ 0.12
08/13/90 - 08/17/90 039 + - 0.27 - 034 + 0.15
08/18/90 - 08/19/90 002 = 0.19 017 + 0.10
08/20/90 - 08/24/90 002 + 0.18 0.14 + 0.09
08/25/90 - 08/26/90 o 0.10 + 0.21 005 + . 0.08
08/27/90 - 08/31/90 029 + 0.27 012 + 0.10°
Volume weighted average conc. 0.21 £ 0.10" 019 t+ 0.05°
Pona C-1

08/06/90 - 08/10/90 | 037 + 025 026 + 0.11
08/13/90 - 08/17/90 034 + 0.27 : 037 + 0.16
08/20/90 - 08/24/90 026 + 0.24 030 + 0.3
08/27/90 - 08/31/90 0.16 + 0.23 ‘ 023 + 0.2
Average concentration 028 + 0.09 029 + 0.06
L'Previously reported as incomplete data
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Table VI

Onsite Water Sample Resulits -
Plutonium, Uranium, and Americium

August 1990

Holiding Pond Outfall (pCli/I)
. Plutonium-239. 240 Americium-24
Pond C-2
No Discharge

Volume weighted average conc.

Walnut Creek at Indiana

08/02/90 - 08/03/90 * : 0.011 + 0.040
08/04/90 - 08/05/90 -0.037 + 0.028 0.015 + 0.055**
08/06/90 - 08/10/90 -0.021 + 0.029** 0.014 £ 0.011*
08/11/90 - 08/12/90 -0.006 + 0.032 -0.001 = 0.044
08/13/90 - 08/17/90 _ 0.000 * o0.008** 0.067 + 0.063****"
08/18/90 - 08/19/90 -0.004 + 0.035 0.012 = 0.041
08/20/90 - 08/24/90 -0.017 + 0.029" 0.001 + 0.009
08/25/90 - 08/26/90 -0.006 + 0.033 -0.006 + 0.039
08/27/90 - 08/31/90 0.029 + 0.015™ 0.010 = 0.010"
Volume weighted average conc. -0.005 + 0.009** 0.020 £ 0.014*

* Insufficient sample: original sample aliquot was invalid due to contamination; second aliquot invalid due to poor tracer
recovery.

** Previously reported as incomplete data

*** This value is a mean of two aliquots. Those separate aliquots are 0.072 + 0.060 and 0.061 + 0.066. This mean value
will be used in the annual report calculations.

\

7,

Page 47



Table VI

Onsite Water Sample Results -
Plutonium, Uranium, and Americium

August 1990

Holding Pond Qutfall (pCi/l)

Pond C-2
No Discharge

Volume weighted average conc.

Walnut Creek at Indiana

08/02/90 - 08/03/90 1.11 £ 040 097 <t 0.26
08/04/90 - 08/05/90 068 <t 0.28 - 080 * 0.18

08/06/90 - 08/10/90 0.71 + 037 0.73 = 0.25°
08/11/90 - 08/12/90 0.70 + 0.29° 085  0.21°
08/13/90 - 08/17/90 0.70 + 033 083 <+ 0.24

08/18/90 - 08/19/90 "0.74 £ 045" 0.88 t+ 0.35"
08/20/90 - 08/24/90 0.62 = 0.35 0.71 + 0.24"
08/25/90 - 08/26/90 064 + 030 0.77 £ 0.21

08/27/90 - 08/31/90 1.04 + 037* 1.01 + 0.26°
Volume weighted average conc. 0.79 <+ 0.14° 0.84 + 0.10°

* Previously reported as incomplete data
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Table Vii
Offsite Water Sample Results -
‘Plutonium, Uranium, and Americium
August 1990
Reservoirs (pCi/l)
! . o Pl um-239. 240 ; icium -2
Great Western 1 0.000 + 0.007 0.000 = 0.009**
Standley Lake ©o1 -0.004 + 0.006 0.006 + 0.011""
Community Tap Water (pCil)
‘Location o Plutonium -239, 240 Americium-241
Boulder 1 -0.003 + 0.006*" 0.003 £ 0.010"
Broomtield 1 -0.006 = 0.006** 0.003 + 0.008"*
Westminster 1 -0.004 £+ 0.006"" 0.001 = 0.010""
* Plutonium, uranium and americium analyses were performéd on one sample composited from four weekly grab
samples.
** Previously reported as incompiete data
\ Y,
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Table ViI

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

August 1990

Reservoirs (pCi/l)

I on ' o um-233, 23 Uranium-238

Great Western 1 035 + 0.23 033 + 0.12

Standley Lake 1 069 <+ 0.39 052 + 0.22

Community Tap Water (pCi/l)

Location o Uranium-233. 234 Uranium-238

Boulder 1 0.08 = 0.22" 0.05 + 0.08"

Broomfield 1 0.13 = 0.21* . 026 = 0.11*
+ 0.22* 0.27 + 0.12*

Westminster 1 0.21

* 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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Tritium (pCifl)
Location

Pond A-4
Pond B-5
Pond C-1
Walnut Creek
Boulder
Broomfield
Great Western
Standley
Westminster

Onsite and Offsite Water Sample Results - Tritium

ot

30
30

oo n

* n - Number of Samples : )
** Previously reported as incomplete data

Table Vil

August 1990

CMini

9 + 110
90 = 120
-60 = 110
-110 = 100
-100 +- 110
-100 + 110
-30 £ 110
60 + 110
-90 £ 110

CMaximum
130 + 110
200 + 110
90 =+ 120
110 * 110
70 + 110
20 + 110
110 + 110
50 + 10
150 + 110

CMean
0 + 30
0 + 20
10 £ 70
40 =+ 20
20 + 70
20 *+ 40
30 + 50
0 + 40
10 + 80
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eteorological data were collected on the mph) with easterly components is normal.
plantsite from instrumentation installed on a )
61-meter (200 foot) tower located in the west buffer The mean temperature recorded for August 1990
zone during August 1990. Meteorological informa- was 21.21°C (70°F). The maximum temperature
tion in this report represents 85% data recovery recorded was 31.6°C (89°F) on 30 August 1990 at
from this instrumentation (data loss resuited from 10.00 a.m. The minimum temperature recorded
maintenance on tower). Table XIV is the Au- was 12.7°C (55.0°F) on 3 August 1990 at 12:30
gust1990 summary of the percent frequency of wind a.m.
directions (16 compass points) divided into four
wind speed categories. The compass point desig- In August 1990, the Rocky Flats Plant recorded
nations indicate the true bearing when facing 0.61 centimeters (0.24 inches) of precipitation.
against the wind. These frequency values are The maximum precipitation for a 15 minute period
represented graphically in the accompaning wind was 0.13 centimeters (0.05 inches) on 14 August
rose. The wind rose vectors aiso represent the 1990 at 8:00 p.m. The precipitation totals of the
bearing against the wind (i.e., wind along each month are incomplete due to equipment failures.

vector blows toward the center).
The mean wind speed for August, 1990, was 3.5

The predominance of northwesterly and westerly mvs (7.8 mph). The highest wind speed for
winds is typical of Rocky Flats. The low frequency August, 1990, was 37.23mvs (83.4 mph) on 15
of winds greater than 7 meters per second (15.6 August at 9:00 a.m.

Wind Direction Frequency (Percent),
by Four Wind-Speed Classes, at the Rocky Flats Plant
(Fifteen-Minute Averages- August 1990)
1-3 3-7 7-15 >18
Calm (m/s) (m/s) (oys) (m/s) IQTAL
- 3.08 - - - - 3.08
N - 1.56 1.88 0.31 0.00 3.97
NNE - 1.83 2.32 0.40 0.04 4.78
NE - 2.19 1.97 0.09 0.00 - 442
ENE : - 2.14 1.43 0.00 0.00 3.66
E - 2.77 0.71 0.00 0.00 , 3.89
ESE - 3.48 1.21 0.00 0.00 482
SE - 2.90 3.53 0.00 0.00 6.52
SSE - 1.97 . 322 0.18 0.00 5.63
S - . 134 2.95 0.18 0.00 4.69
SSw - 1.97 3.22 0.18 0.00 5.63
SW - 2.64 3.93 0.31 0.00 7.06
WSW - 3.44 7.06 1.16 0.00 11.84
w - 4.24 5.05 0.40 0.00 9.87
WNW - 3.7 4.33 0.89 . 0.00 9.25
NW - . 3.13 4.33 0.31 0.00 7.99
NNW - 1.92 3.71 0.27 0.00 5.94
TOTALS 3.08 40.87 - 51.54 454 0.04 100.00

Bold typed Information is corrected from August 1990 report.
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