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

Because radioactive and chemically hazard-
ous materials are used or handled at the
Rocky Flat Plant, the Plant maintains an
extensive environmental protection program.
Included in that program is reguiar monitoring
for radioactive and hazardous constituents at
onsite, Plant boundary, and offsite locations.
This Environmental Monitoring Report pro-
vides a monthly summary of environmental
monitoring data collected by the Rocky Flats
Plant. Summarized below are highlights from
the major data catagories presented.

Air Effluent Monitoring Results

Air effluent monitoring results include a re-
lease value for americium for April 1990, that
is above levels typically seen for this parame-
ter. The total release value of 0.20 uCi was
virtually all attributable to Building 371. A
rerun performed on the sample confirmed the
original analytical results, and no sampling or
analytical error could be identified on the
analysis. Therefore, we are reporting the
original value. No processing operations
involving americium were conducted in Build-

\

" ing 371 during the April sampling period.

Screening of the air sampling filters for
total long-lived alpha radiation indicated no
values above the Plant's internal control
guide of 0.02 pCi/m3 Standards for protec-
tion of the pubiic for airborne radioactivity
emissions are based on yearly radiation
dose at offsite locations, rather than specific
air emission limits (see Appendix A). No
exceedance of the annual dose limit would
be expected as a result of the April 1990
americium release value.

Ambient Air Monitoring Results

Ambient air sampling results for June 1990,
included a value of 0.003057 pCi/m? pluto-
nium air concentration at the onsite sam-
pling location S-01, near the Solar Ponds
area. For comparison, this value is 15% of
the Department of Energy (DOE) Derived
Concentration Guide (DCG) for the public of
0.02 pCi/m3. However, the DOE DCGis
intended to apply only to off-site locations.
The Solar Ponds area is an area of known
radioactivity contamination and has been
identified as a remediation site for the Plant.
Radiometric surveys and soil sample analy-
sis will be used for further characterization
of contamination locations. A new sampling
location S-8B was added in the vicinity of
the Solar Ponds to provide additional moni-
toring information on plutonium air concen-
trations in this area. The added sampling
information will help determine how local-
ized the air concentrations seen for the S-
01 location are.
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Onsite and Offsite Surface Water
Monitoring Results

There was an exceedance of the Plant's Envi-
ronmental Protection Agency National Pollut-
ant Discharge Elimination System (NPDES)
permit during the month of June 1980. The 30-
day average Biochemical Oxygen Demand
(BOD) value of 11.7 mg/l for discharge location
001 (Pond B-3) exceeded the Plant's NPDES
permit limit of 10 mg/l. The measured daily
maximum for this location of 22.1 mg/l was
within the NPDES limit of 25 mg/l.. The BOD
exceedance was a result of a seasonal algal
bloom in Pond B-3, and did not reflect any
upset conditions in the Rocky Flats sewage
treatment plant. Prior to any discharge offsite,
water from Pond B-3 receives further retreat-
ment by filtration and granular activated car-
bon downstream of the Pond B-3 NPDES
sampling location. The exceedance was re-
ported to the Environmental Protection Agency ‘

(EPA) and the Colorado Department of Health

(CDH).in a monthly discharge monitoring re-
port.

Remaining data presented in this report are
within the ranges historically measured for
their respective parameters and locations.
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' ENVIRONMENTAL MONITORING REPORT
ROCKY FLATS PLANT

his report summarizes the effluent and
environmental monitoring programs at

1990.
best information available to the Rocky
Flats Plant at this time. Should subse-
quent analyses indicate that any data pre-

appropriate revisions will be issued
promptly.

Included in the report are monitoring re-
sults for radioactive and nonradioactive
airborne effluents continuously sampled
from Plant buildings, Tables 1 and Il.
Tables Il through V summarize environ-
mental monitoring data from the Rocky
Flats Plant ambient air sampling network.
This network is comprised of continuously

around the Plant boundary, and in neigh-
boring communities.

stituents are given in Tables VI through
VIIl. Results are summarized for Plant
surface water control ponds, for nearby

toring for Great Western Reservoir and
Standley Lake, the two drinking water

the Rocky Flats Plant for the month of June
The data presented herein are the

sented herein are inaccurate or misleading

operating air samplers located on plantsite,

Water sampling results for radioactive con-

drinking water reservoirs, and for tap water
for neighboring communities. Nitrate moni-

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 well
as applicable discharge limitations imposed
by that permit, are reported in Table X.
Analytical results for nonradioactive para-
meters in water at the Walnut Creek at
Indiana Street location are summarized in
Table XI. Daily flow data for surface water
from the two Plant drainage systems are
given in Tables XI, Xll, and XIil. Meteoro-
logical data, including percent Wind Direc-
tion Frequency by Wind Speed class, are
given in Table XV.

Appendix C contains corrections and
updates on previously reported information.

The data provided in this report are pro-
vided as a matter of comity and should not
be construed as an application for a permit
or license, or in support of such an applica-
tion. Approval of the Department of Energy
should be obtained prior to publication of
any data contained within this report.
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Table |

1990 Plutonium and Uranium Airborne Effluent Data

June 1990
Plutonium . Uranium
(Q9/31/90 - 06/28/90) (05/25/90 - 06/29/90)

‘ Rélease CMax Release CMax
Month (uCi) (Cim’) (uCi) (pCi/m?)
CY 1989 4.88 0.145 + 0.0060 7.60 0.217 + 0.0231
January 0.29 0.001 = 0.0002 0.08 : 0.002 + 0.0006
February 0.07 0.000 * 0.0000 0.04 0.000 + 0.0001
March 0.06 0.001 £ 0.0003 0.07 0.000 + 0.0001
April 0.09 0.001 + 0.0002 0.02 0.002 + 0.0003
May 0.08 0.004 + 0.0005 0.10* 0.000 * 0.0001
June | 0.12 0.003 + 0.0005 . 0.02 0.000 * 0.0001
July
August
September
October
November
December
Year to Date 0.59 0.004 = 0.0005 0.30 0.002 = 0.0006

* Previously reported as incomplete data.

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 nega-
tive values result when the measured value for the laboratory reagent blank is subtracted from an analytical
result which was measured as a smaller value than the reagent blank. This may happen when measuring
concentrations which are very close to zero.
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Table Il
1990 Tritium, Beryllium, and Americium Airborne Effluent Data
June 1990
Tritium Beryllium Americium
(Q3/30/90 - 06/29/90) (Q2/25/90 - 06/29/90) (Q4/26/90 - 05/28/90)
Release CMax Release CMax Release CMax
Month (mCi (eCi/ar’) (grams) (ug/n’) G (RCi/aT’)
CY 1989 175.585 14000 £ 320 0.6442 0.00106 - 117 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* 0.00038 0.20"** 0.001 + 0.0002
May 0.518 - 64t 5 0.1048*** 0.00136 0.00 0.00 £ 0.0000
June 0.538 37+ 7 - 0.1470° 0.00048
July
August
September
October
November
Decamber
YeartoDate  2.096 88t 7 0.5155* 0.00136 0.34 0.001 + 0.0002
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 sampies 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 fumace atomic absorption analyticai equipment. The current method
is based on EPA Contract Laboratory Program protocol. ft 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.
** Data corrected from the May 1990 report.
*** Previously reported as incomplete analysis.
- _
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N

Number of
Composited
Monthly
Location Samples

S-01 2
S-88* 2
S-02 1
S-03 1
S-04 1
S-05 2
S-06 2
S-07 2
S-08 2
S-09 2
S-10 1
S-11 1
S-12 1
S-13 1
S-14 1
S-15 1
S-16 1
S-17 1
S-18 1
S-19 1
S-20 1
S-21 1
S-22 1
S-23 1
S-24 1
S-81™ 1

Table llia

for Selected Onsite Samplers

June 1990

(05/29/90 - 0626/90)

Volume

()

20000
10000
16000
32000
25000
30000
33000
29000
34000
27000
30000
31000
33000
31000
28000
30000
32000
31000
28000
26000
30000
32000
27000
34000
34000
66000

Avg. Pu Conc.
(pCim?)

0.003057
0.000223
0.000024
0.000002
0.000009
0.000086
0.000066
0.000185
0.000048
0.000090
0.000008
0.000004
0.000012
0.000002
0.000002
0.000003
0.000005
0.000011
0.000069
0.000018
0.000011
0.000018
0.000003
0.000003
0.000003
0.000007

\

Plutonium Concentration in Ambient Air

+ 95%
Confidence Interval

(eCim’)

0.000554
0.000106 .
0.000008
0.000002
0.000005
0.000019
0.000017
0.000033
0.000014
0.000020
0.000004
0.000003
0.000004
0.000002
0.000002
0.000002
0.000003
0.000005
0.000013
0.000006
0.000004
0.000006
0.000002
0.000002
0.000002
0.000002

* Air Sampler #8B was installed to provide additional air concentration information for the Solar Pond area.

** $-81 is a temporary air sampler to provide monitoring information for the 881 hillside remediation area.
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Table IV
Plutonium Concentration in Ambient Air
for Perimeter Samplers
June 1990
(05/22/90 - 06/19/90)
Number of
Composited 1+ 95%
Monthly Volume Pu Conc. Confidence Interval
Location Samples ©(m) (pCi/m?) (pCim?)
S-31 1 31000 0.000001 0.000001
$-32 1 31000 0.000002 0.000002
S-33 1 32000 0.000000 0.000001
S-34 1 32000 0.000003 0.000002
S-35 1 32000 0.000002 0.000002
S-36 1 30000 0.000002 0.000002
S-37 1 33000 0.000004 0.000002
S-38 1 31000 0.000005 0.000003
S-39 1 33000 0.000002 0.000002
S-40 1 31000 0.000002 0.000001
S-41 1 32000 : 0.000000 0.000001
S-42 1 32000 . 0.000000 0.000001
$S-43 1 31000 0.000001 0.000001
S-44 1 - 30000 0.000001 0.000001
\ _
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Location

S-51
S-52
S-53
S-54
S-55
S-56
S-57
S-58
S-59
S-60
S-61
S-62
S-68
S-73

fr

Table V

Community
Name

Marshall
Jeffco Airport
Superior
Boulder
Lafayette
Broomfield
Walnut Creek
Wagner
Leyden

-Westminster

Denver
Golden

Lakeview Pointe

Cotton Creek

(05/22/90 - 06/19/90)

Number of

Composited
Monthly
Samples

—tt ek —d ® md od h edh eh mdh b b A A

June 1990

Volume

()

29000
32000
32000
31000
33000
30000°
32000
29000
37000
31000

31000
29000
30000

Pu Conc.
(pCi/m?)
0.000001
0.000004
0.000001
0.000004
0.000000
0.000001
0.000000
0.000000
0.000000
0.000001

0.000000
0.000000
0.000002

Plutonium Concentration in Ambient Air for Community Samplers

+ 95%
Confidence Interval

(pCi/m’)

0.000001
0.000002
0.000001
0.000003
0.000001
0.000002
0.000001
0.000001
0.000001
0.000002

0.000001
0.000001
0.000001

* 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 installed.
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FIGURE 2
Location of Community Ambient Air Samplers
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Table Via
Onsite Water Sample Results -
Plutonium, Uranium, and Americium
June 1990
Holding Pond Outfall (pCi/l)*

PondA-4

No Discharge

Pond B-5

No Discharge

Pond C-1

06/04/90 - 06/08/90 . 0.011 £0.015 1.31 £0.17 0.014 £ 0.048

06/11/90 - 06/15/90 0.008 £ 0.010 0.83+0.12 -0.002 £ 0.007

06/18/90 - 06/22/90 0.008 £ 0.008 . 0.47x0.13 0.000 £ 0.008

06/25/90 - 06/29/90 0.007 £ 0.009 0.50 £ 0.09 0.009 £ 0.012

Average Concentration 0.009 + 0.002 0.78+£0.38 . 0.005 £ 0.007

E: Qi Q'g"

06/05/90 - 06/08/90 0.048 0.044 2.56 £0.20 0.000 £ 0.043

Average Concentration 0.048 £ 0.044 2.56 £0.20 0.000 £ 0.043

06/05/90 - 06/08/90 0.036 + 0.046 2.54 £0.18 0.031 £ 0.047

Average Concentration 0.036 £ 0.046 2.54 £0.18 0.031 £ 0.047
Walnut Creek at Indiana
06/04/90 - 06/08/90 0.004 £0.012 3.45 +0.26 0.002+0.009
Average Concentration 0.004 £0.012 3.4510.26 0.002 £ 0.009
* Discharges from Ponds C-2 have been conditioned using sediment filtration and activated carbon absorption prior to
release. These discharges were routed to Broomfield Diversion Ditch and around Great Western Reservoir.
.** Pond C-2 refers to samples taken at point of discharge of pipeline from C-2 pond to Broomfield Diverison Ditch
Pond C-2 Basin refers to samples taken directly after granulated activated carbon treatment.

&NO TE: Please see Appendix C for corrections and updates on information.
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FIGURE 3

Holding Ponds and Liquid Effluent Watercourses
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PLUTONIUM IN POND B-5 EFFLUENT WATER
(pCifl)
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PLUTONIUM IN WALNUT CREEK AT INDIANA WATER
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Table Vi

Offsite Water Sample Results -
Plutonium, Uranium, and Americium

June 1990

Reservoirs (pCil)

Location o] Plutonium Uranium Americium
Great Western 1* -0.003 £ 0.006 151 £0.14 -0.001 + 0.009
Standley Lake 1* 0.001 £ 0.007 1.88 +0.14 -0.003 + 0.009
Community Tap Water (pCil)

Location o] Plutonium Uraniym Americium
Arvada 1 -0.015 + 0.027 0.48 = 0.11 - 0.001 £ 0.038
Boulder 1* 0.001 + 0.004 - 0.44 £ 010 -0.005 £ 0.008
Broomfield 1* -0.003 + 0.008 0.92 + 0.13 -0.001 £ 0.009
Denver 1 -0.002 £ 0.032 0.61 £ 0.11 -0.018 £ 0.035
Golden 1 -0.004 £+ 0.029 0.40 £ 0.11 0.006 + 0.040
Lafayette 1 0.004 + 0.032 0.23 £ 0.10 -0.002 + 0.037
Louisville: 1 0.002 + 0.030 . -0.01 £ 0.10 0.006 £ 0.042
Thornton 1 0.000 £ 0.030 140 £ 0.14 -0.014 = 0.035
Westminster 1* 3 0.002 £ 0.008 0.82 £ 0.11 -0.002 = 0.009

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

.

\
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Tritium (pC/l)
Location

Pond C-1
Pond C-2 Basin
Pond C-2
Wainut Creek
Arvada
Boulder
Broomfield
Denver
Golden

Great Western
Lafayette
Louisville
Standley
Thornton
Westminster

’

Table VIl

Onsite and Offsite Water Sample Results - Tritium

Pl

* n- Number of Samples

N aia a2 NbbH

June 1990

CMini

40+ 120
-20 £ 120
-30 £ 120
-130+£ 110
10 £ 100
-130 £ 100
-70 + 100
0x100
20 £ 150
-140 £ 100
-60+£ 100
-20 + 100
20 £ 100
0+100
-30£120

CMaximum

70 £ 100
90 + 100
20£ 110
50 + 160
10 £ 100
70 £ 100
- 20£120
0100
20 £ 150
40 £ 100
-60 + 100
-20 £ 100
80 £ 120
0£100
100t 110

CMean

10+ 50
50+ 50

0+ 20
-20+ S0

10+ 100 -

-30t 80
-30+ 30
0+100
20 £ 150
-50+ 60
-60 £ 100
-20 £ 100
50+ 20
0+100
30 40

F’age 22




Table IX

Offsite Water Sample Results - Nitrate asNitrogeh

June 1990

Nitrate (as N) at Great Western Reservoir

mple D Nitr N) (mg/l

06/07/90 <0.02
06/14/90 - 0.03
06/21/90 0.03
06/29/90 <0.02

Nitrate (as N) at Standley Lake

mple D Nitrate (as N) (mg/l)
06/07/90 0.08
06/14/90 0.14
06/21/90 0.18
06/29/90 0.10

NOTE: For some nonradioactive parameters, the concentrations that are measured at or
below the minimum detectable concentration (MDC) are assigned to MDC. The less than
symbol (<) indicates MDC values and calculated values that include one or more MDC's.

%

\1

>,
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Table X
NPDES Permit Water Sample Results
June 1990
Discharge 001 (Pond B-3)
Continuous discharge from 6/1/90 - 6/30/30
Measured Limits Measured Limits
30-Day 30-Day* Daily Daily
Parameters Average Average Maximum Maximum
Biochem. Oxygen Demand,

5 Day mg/| 1.7 10 22.1 25
Total Suspended Solids mg/| 17 30 26 NA
Nitrates as N mg/l 2.35 10 3.68 NA
Total Chromium mg/| <0.007 0.05 <0.007 0.1
Total Phosphorus mg/| 0.06 8 0.49 NA
Oil and Greass, Visual No visual No visual NA No visual NA
Total Residual Chlorine mgA 0.08 : NA ‘ 0.20 0.5
Fecal Coliforms #/100 mi 49 200 1100 NA

(geometric mean)

Measured Limits Measured Limits
Daily Daily Daily Daily

P, Mini Mini Maxi Maximu

pH S.u. 7.3 6.0 : 7.6 9.0

Discharge 002 (Pond A-3)

Discharged 6/8/90 - 6/11/90
' Measured Limits Measured Limits

30-Day 30-Day* Daily Daily

Parameters Average Average Maximum Maximum

Nitrates as N mg/t 1.89 10 2.25 20
Measured Limits Measured Limits
Daily Daily Daily Daily
Mini Mini Maxi Maxi

pH S.u. 7.5 6.0 - 7.8 9.0

Discharge 003 (RO Pilot Plant)

No Discharge

Measured Limits Measured Limits
Daily Daily Daily Daily

p. : Mini Mini Maxi Maxi

pH sS.u. No Discharge 6.0 No Discharge 9.0

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

** Exceedancs of 30 day average caused by seasonal algae bloom in pond.

-
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Table X
NPDES Permit Water Sample Results (Continued)
June 1990
Discharge 004 (RO Plant)
No Discharge
Measured Limits Measured Limits
30-Day 30-Day* Daily Daily
Parameters Average Average Maximum Maximum
Total Suspended Solids mg/l No Discharge 15 No Discharge 25
Total Organic Compounds mg/l : 22 30
Total Phosphorus mg/l 8 ' .12
Nitrates as N mg/l 10 20
Total Chromium mg/l 0.05 0.1
Total Residual Chiorine mg/l NA 0.5
7-Day 7-Day 30-Day 30-Day
Average Average Average Average
Fecal Coliform #/100 mi No Discharge 400 No Discharge 200
Daily Daily Daily Daily
pH S.u. No Discharge 6.0 No Discharge 9.0
Discharge 005 (Pond A-4)
No Discharge
Parameters a CMinimum CMaximum CAverage
pH S.u. :
Nitrates as N mg/l
Nonvolatile mg/l
Suspended Solids
Discharge 006 (Pond B-5)
No Discharge
Parameters a CMinimum CMaximum CAverage
pH S.u.
Nitrates as N maght
Nonvolatile mg/t
Suspended Solids
Discharge 007 (Pond C-2)/(Pond C-2 Basin)
Discharged 6/5/90 - 6/8/90
Parameters a CMinimum CMaximum CAverage
pH S.u. 4 7.6/7.2 7.6/7.7 N/A
Nitrates as N mg/l 4 <0.02/<0.02 <0.02/0.04 <0.02/<0.03
Nonvolatile mg/l 4 11 3/20 2/10
Suspended Solids

\s
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Table XI

Water Sample Results, Nonradioactive Parameters

Walinut Creek at Indiana Street
Flow occured from 6/1/90- through 6/8/90. Flow is a result of precipitation.

Parameters Ji] CMinimum CMaximum
pH ' S.uU. 7 7.4 7.9
Nitrates as N mg/i 7 0.07 1.24

Total Volume (gallons) = 70,000

N/A
0.48
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Table Xl
Daily Flow Data Recorded at the
Walnut Creek at Indiana Gaging Station Ponds A-4 and B-5
June 1990
Walnut Creek

At Indiana* Pond A-4 Pond B-5
Date (Gallons) (Gallons) (Gallons)
06/01/90 15,000 ' No Flow No Flow
06/02/90 * No Flow No Flow
06/03/90 o No Flow No Flow
06/04/90 30,000 No Flow No Flow
06/05/90 14,000 No Flow No Flow
06/06/90 No Flow - No Flow No Flow
06/07/90 6,000 No Flow No Flow
06/08/30 5,000 No Flow No Flow
06/09/90 * No Flow No Flow
06/10/90 * No Flow No Flow
06/11/90 No Flow No Flow No Flow
06/12/90 No Flow No Flow No Flow
06/13/90 No Flow : . No Flow No Flow
06/14/90 No Flow No Flow No Flow
06/15/90 No Flow No Flow No Flow
06/16/90 No Flow No Flow No Flow
06/17/90 No Flow No Flow No Flow
06/18/90 No Flow No Flow No Flow
06/19/90 No Flow No Flow No Flow
06/20/90 No Flow No Flow No Flow
06/21/90 No Flow - No Flow No Flow
06/22/90 No Flow . - No Flow No Flow
06/23/90 No Flow - No Flow No Flow
06/24/90 No Flow No Flow No Flow
06/25/90 No Flow No Flow No Flow
06/26/90 No Flow No Flow No Flow
06/27/90 No Flow No Flow No Flow
06/28/90 No Flow No Flow No Flow
06/29/90 No Flow No Flow No Flow
06/30/90 No Flow . No Flow No Flow
TOTAL 70,000 No Flow No Flow
*Flow at Walnut Creek and Indiana was due to precipitation runoff. Flow measurement is not taken on the
weekends or holidays when there is no discharge from upstream ponds.

\s _
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Table XliI
Daily Flow Data Recorded at Ponds C-1 and C-2
(Woman Creek)
June 1990
Pond C-1 PondC-2
Date (Gallons) (Gallons)
06/01/90 1,670,000 No Flow
06/02/90 ' No Flow
06/03/90 v No Flow
06/04/90 1,180,000 No Flow
06/05/90 210,000 263,000
06/06/90 ' 120,000 452,000
06/07/90 420,000 544,000
06/08/90 600,000 ' 854,340
06/09/90 * No Flow
06/10/90 * No Flow
06/11/90 2,210,000 No Flow
06/12/90 800,000 No Flow
06/13/90 760,000 ‘No Flow
06/14/90 790,000 ‘ No Flow
06/15/90 980,000 No Flow
06/16/90 * No Flow
06/17/90 * No Fiow
06/18/90 2,630,000 No Flow
06/19/90 860,000 No Flow
06/20/90 870,000 No Flow
06/21/90 940,000 No Flow
.06/22/90 970,000 No Flow
06/23/90 * No Flow
06/24/90 . - No Flow
06/25/90 2,230,000 No Flow
06/26/90 480,000 No Flow
06/27/90 540,000 No Flow
06/28/90 . 860,000 No Flow
06/29/90 800,000 No Flow
06/30/90 * No Flow
Total 20,920,000 2,113,340
* Flow readings are not taken on weekends or holidays at Pond C-1. The flow reading for
the following Monday or day after holiday(s) reflects the cumulative flow.
\

®
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eteorological data were collected on the

plantsite from instrumentation instailed on a
61-meter (200 foot) tower located in the west buffer
zone during June 1990. Meteorological information
in this report represents 99% data recovery from
this instrumentation (data loss resulted from mainte-
nance on tower). Table XIV is the June 1990 sum-
mary of the percent frequency of wind directions (16
compass points) divided into four wind speed cate-
gories. 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

TABLE XIV

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

than 7 meters per second (15.6 mph) with easterly
components is normal.

The mean temperature recorded for June 1990
was 20.3°C (68.5°F). The maximum temperature
recorded was 34.2°C (93.6°F) on 29 June 1990 at
3.30 p.m. The minimum temperature recorded was
5.6°C (42.0°F) on 2 June 1990 at 3:45 a.m.

In June 1990, the Rocky Flats Plant recorded 0.3
centimeters (0.12 inches) of precipitation. The
maximum precipitation for a 15 minute period was
0.10 centimeters (0.04 inches) on 19 June 1990 at
5:30 p.m.

The mean wind speed for June 1990 was 3.9
mv/s (8.7 mph). The highest wind speed for

June 1990 was 26.8 mvs (60.0 mph) on 1 June at
7:30 p.m.

(Fifteen-Minute Averages-June 1990)

1-3 3-7 7-15 >15
Caim (m/s) (mvs) (m/s) (m/s) IQTAL
- 2.67 - - - - 2.67
N - 1.37 3.15 0.12 0.00 464
NNE - 1.61 2.79 0.20 0.00 4.60
NE - 2.75 2.26 0.12 0.00 5.13
ENE - 1.49 1.25 0.08 0.00 2.82
E - 1.74 0.89 0.00 0.00 2.63
ESE - 1.94 1.33 0.00 0.00 3.27
SE - 2.62 424 0.00 0.00 6.86
SSE - 2.50 6.02 0.24 0.00 8.76
S - 2.22 4.40 1.13 0.00 7.75
SsSw - 3.19 3.92 0.24 0.00 7.35
SW - 2.50 3.67 0.20 0.00 6.37
WSW - 1.49 432 0.97 0.00 6.78
w - 1.57 2.91 0.81 0.00 5.29
WNW - 2.91 315 1.82 0.12 8.00
Nw - 2.38 5.25 - 1.05 0.04 8.72
NNW - 1.78 6.22 0.36 0.00 8.36
\ TOTALS 2.67 34.06 55.77 7.34 0.16 100.00 J
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Wind Hose for the Hocky rFlats Plant
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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 caiculated 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)

The radioactivity concentrations can be determined
gither by measurements inthe environmentorby cal-
culations using computer models. These computer
models perform airborne dispersion/dose modeling
of measured building radioactivity effluents and esti-
mated diffuse source term emissions (e.g., from re-
suspeénsion 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 asthe National Council of Radia-
tion Protection and Measurements (NCRP) and the
International Commission on Radiological Protection
(ICRP).

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.

7
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Potential public radiation dose commitments, which
could have resuited 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.

OnFebruary 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 fromthe International Commission on Radio-
logical Protection (ICRP), as well as the Environmental
Protection Agency Clean Air Act air emission standards
(asimplementedin40 CFR 61, Subparnt H). Includedin
the standard is a revision of the dose limits for members
of the public. Tables of radiation dose conversion
factors currently used for calculating dose from intakes
of radioactive materiais wereissuedin 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
forthe DOE facilities (US89). The DOE radiation stan-
dards 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 which would resultin an
effective dose equivalent of 100 mrem from one year's
chronic exposure orintake. Incalculating airinhalation
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.

ONCENTRATION GUIDES FOR | RADION_UCLIDES )

rf

\
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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.

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 onthe risk of cancer mortality) from exposures of dif-

\

usS88a 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 30 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, "Radlauon Protection of the Public and the Environ-

ferent 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 equivalent from
natural background radiation would have the same
health risk as one millirem effective dose equivalent

from 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.

z
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- CORRECTIONS AND UPDATES FOR
PREVIOUSLY REPORTED INFORMATION

\

\

T’age 35



* Discharges from Ponds A-4, B-5, and C-2 have been conditioned using sediment filtration and activated carbon ab-
sorption prior to release.

** Previously reported as incomplete analysis.

\

{Continued on next page)
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Table Vib
Onsite Water Sample Results -
Plutonium, Uranium, and Americium
May 1990 (with corrections)
Holding Pond Outfall (pCi/l)*

Pond A-4
04/30/90 - 05/04/90 0.001 +0.033 4.26 +0.28 -0.005 + 0.035
05/05/90 - 05/06/90 0.008 £ 0.038 4.26 £0.30 -0.004 £ 0.047
05/07/90 - 05/11/90 -0.009 £ 0.034 3.57 £0.31 0.038 + 0.069
05/12/90 - 05/13/90 0.033 £ 0.048 1.68 £0.20 -0.020 + 0.034
05/14/90 - 05/18/30 0.030 + 0.098 237 £0.22 0.003 £ 0.040
05/19/90 - 05/20/90 -0.010 + 0.058 4.03 £0.40 0.019 £ 0.042
05/21/90 - 05/25/90 0.014 £ 0.040 3.48 +0.29 0.014 £ 0.045
05/26/90 - 05/28/90 -0.002 £ 0.039 2.81+0.22 0.003 + 0.040
05/29/90 - 05/30/90 0.018 £ 0.045 4.19+0.29 0.063 £ 0.076**
Average Concentration 0.009 £ 0.010 3.41 £0.61 0.012+0.016™" b
Pond B-5
04/30/90 - 05/04/90 0.015+0.036 3.25+0.23 0.015+0.035

. 05/05/90 - 05/06/90 -0.002 + 0.031 1.56 £0.16 -0.008 + 0.047
05/07/90 - 05/11/90 0.014 +0.046 1.05+0.16 0.020 + 0.069
05/12/90 - 05/13/90 0.014 £ 0.038 0.96 +0.16 -0.014 £ 0.034
05/14/90 - 05/18/90 0.010+£0.078 1.68+0.19 -0.010 £ 0.040
05/19/90 - 05/20/90 0.000+£0.078 2.16£0.32 0.019£0.042
05/21/90 - 05/24/90 0.001 +£0.033 2.63+0.27* -0.009 £ 0.045
Average Concentration 0.007 £0.005 1.90 £ 0.62*" 0.002x0.011
Pond C-1
04/30/90 - 05/04/90 -0.007 £ 0.007 1.36£0.15 £ 0.000 + 0.007
05/07/90 - 05/11/90 0.038 + 0.020 1.92+0.28 -0.002 £ 0.007
05/14/90 - 05/18/90 0.058 +£ 0.025 1.60 £0.31 0.005 £ 0.009
05/21/90 - 05/25/90 0.009 £ 0.010 1.77+£0.18 -0.003 £ 0.007
05/28/90 - 06/01/90 0.058 + 0.049 1.28 £0.17 0.011 £0.040
Average Concentration 0.031 £ 0.025 1.59£0.24 0.002 £ 0.005
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Table Vib
Onsite Water Sample Results -
Plutonium, Uranium, and Americium
(May 1990 - continued) (with corrections)
Holding Pond Outfall (pCul)*

I . Plutoni Urani Americi
04/30/90 - 05/04/90 -0.011 £ 0.031 471 £0.39 0.014 £ 0.041
05/05/90 - 05/06/90 -0.010 £0.027 4.48 £0.29 0.003 £ 0.038
05/07/90 - 05/11/90 0.025 £ 0.045 4.09 £ 0.42 -0.006 + 0.039
05/12/90 - 05/13/20 -0.005 £ 0.033 3.25+0.24 0.003 + 0.035
05/14/90 - 05/18/30 0.040 + 0.098 1.95+0.23 0.001 £ 0.039
05/19/90 - 05/20/90 0.030 + 0.098 2.51+£0.32 0.022£0.044
05/21/90 - 05/25/90 0.029 + 0.042 1.41+£0.20 -0.029 £ 0.032
Average Concentration 0.014+0.010 3.20 £0.95 0.001 £ 0.012
04/30/90 - 05/04/30 -0.014 £ 0.028 4,08 £0.28 -0.013‘1 0.035
05/05/90 - 05/06/20 -0.011 £ 0.030 4.80 £ 0.30 -0.007 £ 0.036
05/07/90 - 05/11/20 -0.007 £ 0.034 3.61 £0.31 -0.034 £ 0.038
05/12/90 - 05/13/90 0.020 £ 0.044 2.66 +£0.20 -0.011 £ 0.039
05/14/90 - 05/18/30 -0.010 £ 0.058 1.12+0.22 0.015+0.043
05/19/90 - 05/20/90 0.050 £ 0.117 1.63 £0.40 -0.003 £ 0.036
05/21/90 - 05/25/90 0.006 £0.033 1.411£0.29 0.006 £ 0.040
Average Concentration 0.005 £ 0.017 2.76 £1.07 -0.007 £ 0.011
Walnut Creek at indiana
04/30/90 - 05/04/30 -0.001 £ 0.010 3.99£0.25 -0.003 £ 0.007
05/05/90 - 05/06/90 -0.014 £ 0.029 4.64 +£0.35 -0.015+0.036
05/07/90 - 05/11/90 0.017 £ 0.018 4.24 £ 0.37 0.000 + 0.009
05/12/90 - 05/13/30 0.032 + 0.049 3.47 £0.25 0.012+0.076
05/14/90 - 05/18/90 - 0.025 + 0.021 2.84 £0.29 0.002 £ 0.009
05/19/90 - 05/20/90 -0.002 £ 0.035 3.84 £0.38 -0.016 £ 0.037
05/21/90 - 05/25/90 0.000 £ 0.012 3.97 £0.32 0.003 +£ 0.008
05/26/90 - 05/28/90 0.012 £ 0.041 3.56110.28 0.005 + 0.039
05/29/90 - 06/01/90 0.003 £ 0.034 3.44 £ 0.26 0.009 +£0.039
Average Concentration 0.008 £ 0.009 3.77 £0.34 0.000 £ 0.006
*** Pond C-2 refers to samples taken at point of discharge of pipeline from C-2 pond to Broomfield Diversion Ditch

Pond C-2 Basin refers to samples taken directly after granulated activated carbon treatment.
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