
EAC-421110- 147 Nov. _ 1986 

Mopthly ental EnVJroniJl 
Monitonng 
Report 

ntal Analysis an d Control Environme Manager 
G H. Setlock, t Coordinator o: L. Barr, Repor 

Contributors 
M. R. Boss 
R. L. Henr~ 

L Paric1o . 
M. .E Laboratones HS& 

1' Rok~y ~~;}~~ lnt:Pr~a~:~nal ~ Roc can Space North Amen 

p 0 Box 464 80402-0464 
Colorado Golden 

Contractor to nt of Energy A Pnme tes Departme The United Sta 



D I S T R I B U T I 0 N 

US DOE 
Albuquerque Operations Office 
Health Protection Branch 
P. 0. Box 5400 
Albuquerque, NM 87115 

C. L. Soden 

USDOE 
Rocky Flats Plant 

A. E. Whiteman 

USEPA 
One Denver Place - Suite 1300 
999 - 18th Street 
Denver, CO 80202-2413 

Dr. r~. Lammeri ng 

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

G. Broetzman M. L. Hanrahan 
A. Stewart A.J. Hazle 

Division of Environmental Health 
Boulder City/County Health Dept. 
3450 Broadway 
Boulder, CO 80302 

B. E. Miller 

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

S. Daniels 

Colorado Water Conservation Board 
823 State Centennial Building 
1313 Sherman Street 
Denver, CO 80203 

N. C. Ioannides 

Jefferson County Health Department 
260 South Kipling 
Lakewood, CO 80226 

Dr. C. Miller 

City of Broomfield 
No. 8 Garden Office Center 
Broomfield, CO 80020 

K. Kochevar 

Office of City Manager 
City of Boulder 
P. 0. Box 791 
Boulder, CO 80302 

J. Piper C. R. Rudkin 

City of Northglenn 
10701 Melody Drive - Suite 313 
Northglenn, CO 80234 

V. Hawker 

City of Westminster 
3031 W. 76th Avenue 
Westminster, CO 80030 

W. Christopher 

Rocky Flats Monitoring Committee 
c/o Resource Associates, Inc. 
1700 Lincoln St./ Suite 3711 
Denver, CO 80203 

R. Ke 11 ey 

Westinghouse Idaho Nuclear Co. 
P. 0. Box 4000 
ICPP-630 
Idaho Falls, ID 83403 

D. R. Alexander 

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

H. Collier 

Solar Energy Research Institute 
1617 Cole Boulevard 
Golden, CO 80401 

R. Dawson 



Internal Distribution 
Rocky Flats Plant 
J. L. Abrams 
M. R. Boss 
G. W. Campbe 11 
L. E. Coldren 
G. C. DeLu 11 o 
K. J. Freiberg 
R. L. Henry 
C. R. Hodgin 
D. D. Hornbacher 
D. N. Ikle 
C. R. Lagerquist 
G. Langer 
G. R. Langheim 
R. A. Link 
c. M. Marsh 
M. L. Paricio 
G. L. Potter 
C. R. Rose 
D. J. Sanchini 
G. H. Setlock 
G. A. Towne 
J. M. West 
Et~F 
IRF -Library 



NOVEMBER 1986 ENVIRONMENTAL MONITORING REPORT 
ROCKY FLATS PLANT 

This is a summary of the effluent and en vi ronmenta 1 monitoring 
programs at Rocky Flats Plant for the month of November, 1986. 

A 11 average results of monitoring effluent and ambient samp 1 es 

complied with the applicable standards as specified in Executive 

Order 12088 (rules, regulations and requirements of the 
Department of Energy). 

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 should be obtained prior to 

publication of any data contained within this report. 

For some of the 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. 

Beginning in January 1981, the plutonium, uranium, americium, 

and beryllium measured concentrations are reported. These 
reported concentrations include values that are less than the 
corresponding calculated MDc•s and in some cases, values less 

than zero. These negative 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. 



Table I. 1986 Plutonium and Uranium Airborne Effluent Data 

Plutonium Uranium 
Release CMax Release CMax 

Month ( uCi ) (pCi/m3) ( uCi ) (pCi/m3) 

CY 1985 9.11 0.156 + 0.0303 38.24 0.924 + 0.0206 

January 2.30 0.047 + 0.0082 2.44 0.007 + 0.0007 

February 0.62 0.002 + 0.0003 1.48 0.009 + 0.0007 

March 1.30 0.008 + 0.0012 1.04 0.004 + 0.0003 

April 0.79 0.019 + 0.0042 1.87 0.008 + 0.0009 

May 0.63 0.009 + 0.0018 2. 71 0.133 + 0.0152 

June 0.57 0.003 + 0.0015 2.21 0.006 + 0.0006 

July 1.35 0.004 + 0.0008 2.62 0.012 + 0.0011 

August 0.71 0.004 + 0.0004 1.12 0.011 + 0.0010 

September 1.60 0.005 + 0.0006 1.16 0.007 + 0.0008 

October 2.09 0.008 + 0.0018 1.87 0.089 + 0.0081 

November 1.64* 0.006 + 0.0008* 1.49 0.008 + 0.0008 

Year to Date 13.60* 0.047 + 0.0082* 20.01 0.133 + 0.0152 

* Incomplete data. 
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e 
Table II. 1986 Tritium and Beryllium Airborne Effluent Data 

Trit ~urn Bertll ium 
Release CMax Release CMax 

Month ( Ci ) (pCi/m3) (gms) (ug/m3} 

CY 1985 0.155 1360 + 280 0.496 0.0169 

January 0.010 70 + 50 0.0037 0.00035 

February 0.009 3210 + 590 -0.0001 0.00005 

March 0.008 5200 + 640 -0.0159 0.00002 

Apri 1 0.008 1535 + 270 0.0295 0.00029 

May 0.007 5100 + 600 0.0327 0.00029 

June 0.004 2055 + 310 0.0058 0.00008 

July 0.019 3825 + 450 0.0095 0.00010 

August 0.037 3070 + 330. 0.0269 0.00021 

September 0.017 1460 + 230 0.0119 0.00025 

October 0.078 36700·+ 950 0.0060 0.00053 

November 0.012 740 + 220 0.0122 0.00009 

Year to Date 0.209 36700 + 950 0.1222 0.00053 

NOTE: Beryllium measured at the rema1n1ng 36 locations was below the 
screening level of 0.1 gram per month. 
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Location 

S-5 
S-6 
S-7 
S-8 
S-9 

NOVEMBER 1986 

Table III. Plutonium at Selected Onsite Ambient Air·Locations 
(10/28/86-11/25/86) 

Concentration (eci;m3) 
Lower Upper 

Volume(m3l 
Confidence Point Confidence 

n Limit Estimate Limit -
2 32,000 0.000021 0.000026 0.000031 
2 28,000 0.000010 0.000015 0.000020 
2 29,000 0.000180 0.000205 0.000230 
2 31,000 0.000331 0.000380 0.000429 
2 26,000 0.000465 0.000526 0.000587 

NOTE: Total long-lived alpha at the remaining 18 onsite ambient air 
samplers was below the screening level of 0.01 pCi/m3. 

Location n -
S-4 5 
S-5 4 
S-16 5 

Table IV. Tritium in Ambient Air 
(10/28/86 to 12/02/86) 

Point +/-
Air 3 Volume(m ) 

Estima3e 
(eCi/m ) 

Error 3 (eCi/m ) 

84 0.09 0.82 
46 -0.13 0.40 
92 0.10 0.82 

.. ~ ... 
• ~ •n •" . 

Condensed 
Water Vapor 

• ... 

• ... 

(mls) 

169 
47 

181 

..... ['" V' ·~~-c:~· --~c-• •-~ 
~! .. 
~-- ... -~ •-..·· 

.... !i - ---==-='==0===::,.-. 
0 
i! 
!I • ........... ""' ..... . ......... -~·----.................... ___.... .... - ...... 
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Location 

S-5 
S-6 
S-7 
S-8 
s-q 

JULY 1986 

Table III. Pluton~um at Selected Onsite Ambient Air Locations 
(06/24/86-07/22/86) 

Concentration (~Ci/m 3 ) 
Lower Upper 

Volume(m 3l 
Confidence Point Confidence 

n Limit Estimate Limit -

2 21,000 0.000026 0.000032 0.000038 
2 26,000 0.000026 0.000032 0.000038 
2 24,000 0.000305 0.000346 0.000387 
2 28,000 0.000513 0.000585 0.000657 
2 27,000 0.000266 0.000296 0.000326 

NOTE: Total long-lived alpha at the remaining 18 onsite ambient air 
samplers was below the screening level of 0.01 pCi/m3 • 

i 
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I• •·n 
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Location n -
S-31 1 
S-32 1 
S-33 1 
S-34 1 
S-35 1 
S-36 1 
S-37 1 
S-38 1 
S-39 1 
S-40 1 
S-41 1 
S-42 1 
S-43 1 
S-44 1 

Mean 

NOVEMBER 1986 

Table V. Plutonium in Perimeter Ambient Air 
(10/21/86-12/02/86) 

Concentration(~Ci/m 3 ) 
Lower 

3 Confidence Point 
Volume(m l Limit Estimate 

23,000 0.000004 0.000006 
38,000 0.000010 0.000012 
49,000 0.000000 0.000001 
45,000 -0.000001 0.000000 
50,000 -0.000001 0.000000 
45,000 0.000004 0.000005 
44,000 0.000003 0.000004 
41,000 0.000001 0.000002 
50,000 0.000000 0.000001 
49,000 0.000000 0.000001 
39,000 -0.000001 0.000000 
39,000 0.000001 0.000002 
47,000 0.000000 0.000001 
42,000 0.000004 0.000006 

Point Estimate = 0.000003 

• .... 
I . 

I 
.I .. ,. 

• .... 

• .... 
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I 
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Upper 
Confidence 

Limit 

0.000008 
0.000014 
0.000002 
0.000001 
0.000001 
0.000006 
0.000005 
0.000003 
0.000002 
0.000002 
0.000001 
0.000003 
0.000002 
0.000008 



JULY 1986 

Table V. Plutonium in Perimeter Ambient Air 
(06/17/86-07/29/86} 

Concentration(eCi/m3) 
Lower Upper 

Volume(m 3l 
Confidence Point Confidence 

Location n Limit Estimate Limit -
S-31 1 36,000 0.000000 0.000001 0.000002 
S-32 1 33,000 -0.000001 0.000000 0.000001 
S-33 1 47,000 0.000002 0.000003 0.000004 
S-34 1 40,000 0.000005 0.000007 0.000009 
S-35 1 26,000 -0.000001 0.000001 0.000003 
S-36 1 40,000 0.000003 0.000004 0.000005 
S-37 1 40,000 0.000183 0.000231 0.000279 
S-38 1 16,000 0.000003 0.000006 0.000009 
S-39* 0 
S-40 1 29,000 0.000006 0.000008 0.000010 
S-41 1 35,000 0.000002 0.000004 0.000006 
S-42 1 35,000 0~000008 0.000010 0.000012 
S-43 1 43,000 0.000000 0.000001 0.000002 
S-44 1 37,000 -0.000002 -0.000001 0.000000 

Mean Point Estimate = 0.000021 

*S-39 sample lost due to chemical recovery problem. 

.... 

. .............. ""' ..... 
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Location 

Marshall 
Jeffco A~rport 
Superior 
Boulder 
Lafayette 
Broomfield 
Walnut Creek 
Wagner 
Leyden 
Westminster 
Denver 
Golden 
Lakeview Pointe 
Cotton Creek 

NOVEMBER 1986 

Table VI. Plutonium in Community Ambient Air 
(10/22/86-12/03/86) 

Concentrat1on(~Ci/m3 ) 
Lower Upper 

Volume(m 3l 
Confidence Point Confidence 

n Limit Estimate Limit -
1 34,000 -0.000001 0.000000 0.000001 
1 31,000 0.000003 0.000005 0.000007 
1 36,000 -0.000001 0.000000 0.000001 
1 41,000 0.000000 0.000001 0.000002 
1 46,000 0.000001 0.000002 0.000003 
1 40,000 -0.000001 0.000000 0.000001 
1 42,000 0.000005 0.000007 0.000009 
1 38,000 0.000002 0.000003 0.000004 
1 44,000 0.000000 0.000001 0.000002 
1 35,000 0.000002 0.000004 0.000006 
1 44,000 -0.000002 -0.000001 0.000000 
1 40,000 -0.000001 0.000000 0.000001 
1 45,000 0.000000 0.000001 0.000002 
1 44,000 -0.000001' 0.000000 0.000001 

Mean Point Estimate 0.000002 

\ 
: 
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JULY 1986 

Table VI. Pluton~um in Community Ambient Air 
(06/18/86-07/30/86) 

Concentration(~Ci/m3 ) 

Locat~on n -
Marshall 1 
Jeffco Airport 1 
Superior 1 
Boulder 1 
Lafayette 1 
Broomfield 1 
Walnut Creek 1 
Wagner 1 
Leyden 1 
Westminster 1 
Denver 1 
Golden 1 
Lakeview Pointe 1 
Cotton Creek 0* 

Mean Point Estimate 

* Cotton Creek sample 

t 
N 

Lower 

3 Confidence 
Volume(m l Limit 

25,000 -0.000003 
27,000 0.000004 
33,000 -0.000001 
36,000 0.000001 
47,000 0.000003 
36,000 0.000003 
42,000 0.000004 
33,000 0.000002 
43,000 0.000006 
31,000 0.000006 
39,000 -0.000001 
39,000 o.oooooo· 
36~000 0.000000 

lost due to chemical recovery 

I 

I 
e Commun•ty All Samplen : 

I 
I 
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Upper 
Point Confidence 
Est~mate Limit 

-0.000001 0.000001 
0.000006 0.000008 
0.000000 0.000001 
0.000002 0.000003 
0.000004 0.000005 
0.000005 0.000007 
0.000005 0.000006 
0.000004 0.000006 
0.000008 0.000010 
0.000008 0.000010 
0.000000 0.000001 
0.000001 0.000002 
0.000001 0.000002 

0.000003 

problem. 



OCTOBER 1986 

Table VI. Plutonium in Community Ambient Air 
(09/24/86-10/22/86) 

Concentration(eCi/m3) 
Lower Upper 

Volume(m3l 
Confidence Point Confidence 

Location n Limit Estimate Limit -

Marshall 1 22,000 0.000001 0.000003 0.000005 
Jeffco Airport 1 19,000 0.000002 0.000005 0.000008 
Superior 1 24,000 -0.000003 -0.000001 0.000001 
Boulder 1 27,000 -0.000002 0.000000 0.000002 
Lafayette 1 32,000 -0.000001 0.000001 0.000003 
Broomfield 1 26,000 -0.000002 0.000000 0.000002 
Walnut Creek 1 28,000 -0.000002 0.000000 0.000002 
Wagner 1 18,000 -0.000003 0.000000 0.000003 
Leyden 1 29,000 -0.000002 0.000000 0.000002 
Westminster 1 23,000 0.000002 0.000004 0.000006 
Denver 1 30,000 -0.000001 0.000001 0.000003 
Golden 1 26,000 0.000203 0.000232 0.000261 
Lakeview Pointe 1 29,000 -0.000002 0.000000 0.000002 
Cotton Creek 1 27,000 -0.000002 0.000000 0.000002 

Mean Point Estimate 0.000017 
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N 
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NOVEMBER 1986 

Table VII. Radioactive Water Sample Results 

Holding Pond Outfall (pCi/1) 

Location Plutonium Uranium 

Pond A-4 

No Discharge 

Pond B-5 

11/20/86 - 11/21/86 0.01 + 0.02 
11/24/86 - 11/26/86 -0.01 + 0.02 

Average Concentration 0.00 + 0.01 

Pond C-1 

10/31/86 - 11/07/86 
11/07/86 - 11/14/86 
11/14/86 - 11/21/86 
11/21/86 - 11/26/86 

0.002 + 0.005 
0.003 + 0.004 
0.01 + 0.01 
0.005 + 0.007 

Average Concentration 0.005 + 0.003 

Pond C-2 

4.8 + 0.5 . 
6.1 + 0.6 

5.4 + 0.4 

0.5 + 0.1 
0.4 + 0.1 
0.5 + 0.1 
0.4 + 0.1 

0.48 + 0.05 

No Discharge 

Walnut Creek at Indiana 

11/20/86 - 11/21/86 0.02 + 0.02 
11/24/86 - 11/26/86 0.006 + 0.007 

Average Concentration 0.01 + 0.01 

- Page 11 -

5.9 + 0.9 
5.4 + 0.5 

5.6 + 0.5 

Americium 

0.2 + 0.1 
-0.01 + 0.06 

0.09 + 0.06 

0.00 + 0.01 
0.00 + 0.01 
0.01 + 0.01 

-0.01 + 0.02 

0.000 + 0.007 

o.oo + 0.07 
0.01 7 0.02 

0.00 + 0.04 
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NOVEMBER 1986 

Table VIII. Radioactive Water Sample Results 

Reservoirs ( pCi /1) 

Location n -
Great Western 1* 
Standley 1* 

Communit~ rae Water 

Location n -
Boulder 1* 
Broomfield 1* 
Westminster 1* 

Plutonium 

-0.002 + 0.007 
-0.004 + 0.006 

(eci/1) 

Plutonium 

-0.001 + 0.006 
0.003 + 0.006 

-0.003 + 0.006 

Uranium 

1.6 + 0.2 
1.6 + 0.2 

Uranium 

o.o + 0.1 
1.5 + 0.2 
0.8 + 0.2 

Americium 

-0.01 + 0.02 
-0.01 + 0.02 

Americium 

-0.01 + 0.02 
o.oo + 0.02 
0.00 + 0.02 

* Plutonium, uranium and amer1c1um analyses were performed on one sample 
composited from three weekly grab samples. 
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NOVEMBER 1986 

Table IX. Radioactive Water Sample Results 

Tritium (pCi/1) 

Location n - CMinimum CMaximum CAverage 

Pond A-4 0 No Discharge 
Pond B-5 4 -100 + 400 200 + 400 0 + 200 
Pond C-1 4 0 + 400 400 + 400 200 + 200 ,, 

No Discharge Pond C-2 0 
Walnut Creek at Indiana 2 -300 + 400 100 + 400 -100 + 300 
Boulder 3 -200 + 400 600 + 400 200 + 200 
Broomfield 3 100 + 400 400 + 400 300 + 200 
Great Western 3 0 + 400 300 + 400 200 + 200 
Stand 1 ey 3 -200 + 400 300 + 400 0 + 200 
Westminster 3 -300 + 400 300 + 400 0 + 200 
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NOVEMBER 1986 

Table X. Nonradioactive Water Samp~e Results 

Nitrate (as N) at Great Western Reservoir 

Sample Date 

11/06/86 
11/13/86 
11/20/86 

Nitrate (as N) (mg/1) 

<0.2 
<0.2 
<0.2 

Nitrate (as N) at Standley Lake 

Sample Date 

11/06/86 
11/13/86 
11/20/86 

Nitrate (as N) (mg/1) 

<0.2 
<0.2 
<0.2 
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NOVEMBER 1986 

Table XI. NPDES Permit Water Sample Results 

Discharge 001 (Pond B-3) 
No Discharge 

Parameter 
B1ochem. Oxygen Demand,5 
Total Suspended Soilds 
Nitrates as N 
Total Chromium 
Total Phosphorus 
Oil and Grease, Visual 
Total Residual Chlorine 
Fecal Coliforms 

Day mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

mg/1 
#/100 ml 

Discharge Limitations · 
30-Day Daily 30-Day* Daily 
Average Maximum Average Maximum 

No Discharge 10 25 
30 NA 
10 NA 
0.05 0.1 
8 NA 
NA NA 
NA 0.5 

200 NA 

Minimum Maximum Minimum Maximum 
pH s.u. 6.0 9.0 

Discharge 002 (Pond A-3) 
D1scharged two t1mes 

Parameters 
N1trates as N 

pH 

mg/1 

s.u. 
Discharge 003 (RO Pilot Plant) 

No Discharge 

pH 

Discharge 004 (RO Plant) 
No Discharge 

Total Suspended Solids 
Total Organic Compounds 
Total Phosphorus 
Nit rates as N 
Total Chromium 
Total Residual Chlorine 

Fecal Coliform 

s.u. 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

#/100 ml 

30-Day 
Average 

6.4 
Minimum 

7.5 

Discharge Limitations 
Daily 30-Day* Daily 

Maximum Average Maximum 
6.6 10 20 

Maximum Minimum Maximum 
7.7 6.0 9.0 

Discharge Limitations 
Minimum Max1mum M1n1mum Max1mum 
No Discharge 6.0 9.0 

Discharge Limitations 
30-Day Da~ly 
Average Maximum 
No Discharge 

7-Day 
Average 

30-Day 
Average 

30-Day* 
Average 

15 
22 
8 
10 
0.05 
NA 

7-Day 
Average 

400 

Daily 
Maximum 

25 
30 
12 
20 
0.1 
0.5 

30-Day 
Average 

200 

Minimum Maximum Minimum Maximum 
pH S.U. 6.0 9.0 
*This limitation applies when a minimum of 3 consecutive samples are 

taken during separate weeks. 
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., 

Tables XI. NPDES Permit Water Sample Results (Continued) 

_Qj2_cha ry~_Q_Q_~ (Pond A-4 L 
No Discharge . 

Parameter n cw . 1 n1 mum eM . ax 11num (Average 
-- ----- ---

pH s.u. No Discharge 
Nitrates as N mg/1 
Nonvolatile mg/1 

Suspended Solids 

Discharge 006 (Pond B-5) 

Parameter n CMinimum eM . ax1mum CAverage -

pH s.u. 4 7.8 8.2 
Nit rates as N mg/1 4 1.0 2.0 1.4 
Nonvolatile mg/1 4 0.0 1.0 0.5 

Suspended Solids 

Discharge 007 (Pond C-2) 

Parameter n CMinimum CMaximum CAverage -

pH s .u. No Discharge 
Nit rates as N mg/1 
Nonvolatile mg/1 

Suspended solids 

Table XII. Nonradioactive Water Sample Results 

Walnut Creek at Indiana Street 

Parameter 

pH 
Nitrates as N 

n 

s .u. 4 
mg/1 4 

CMinimum 

7.6 
0.7 

Total Volume (gallons) = 10,725,000 

- Page 21 -
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8.0 
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Table XII 

Daily Flow Data Recorded at the 
Walnut Creek at Indiana Gauging Station, 

Ponds A-4 and B-5 during November, 1986 

Walnut Creek at Pond A-4 Pond B-5 
Date Indiana (9allons) (gallons) (9allons) 

, 
11/03/86 
11/04/86 
11/05/86 
11/06/86 
11/07/86 
11/10/86 
11/11/86 
11/12/86 
11/13/86 
11/14/86 
11/17/86 
11/18/86 
11/19/86 
11/20/86 
11/21/86 3,886,000 1,108,000 
11/24/86 690,000 
11/25/86 2,411,000 1,120,000 
11/26/86 2,350,000 1,634,000 
12/01/86 1,388,000 

Total 
Volume 10,725,000 3,862,000 
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.. Date 

• . 11/03/86 
11/04/86 
11/05/86 
11/06/86 
11/07/86 
11/10/86 
11/11/86 
11/12/86 
11/13/86 
11/14/86 
11/17/86 
11/18/86 
11/19/86 
11/20/86 
11/21/86 
11/24/86 
11/25/86 
11/26/86 
12/01/86 

Total Volume 

.. 

Table XIII 

Daily Flow Data Recorded at 
Ponds C-1 and C-2 during November, 1986 

(WOMAN CREEK) 

Pond C-1 Pond C-2 
(gallons) (gallons) 

2,121,000 
685,000 
674,000 
696,000 
666,000 

2,002,000 
782,000 
708,000 
682,000 
678,000 

2,098,000 
690,000 
734,000 
658,000 
686,000 

2,202,000 
600,000 
666,000 

3,508,000 

21,536,000 
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