
I 
!-

The last 1.5 hours of each Friday was used for a short work station 

safety meeting by the area supervisors, the remainder of the time 

was used £or a total shop housekeeping detail . In addition, a 

monthly safety meeting with all personnel was conducted by the 

Health Physics Supervisor. All of this attention to safety and 

housekeeping was to emphasize the importance of minimizing contami­

nation and personnel exposure. 
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DATA COLLECTION 

The following procedures are included in the Appendix of this report 

because they define the work that was performed, the way it was 

accomplished and the accuracy of the results. 

These procedures were included in DOE Report No. 4, but are repeated 

here because they are examples of the way tasks and problems were 

solved at the Cimarron Facility. Data collection and the accuracy 

of the results are an important part of this final report. 

Procedure KM-NC-10~83, Rev. 3 4-1-87 

PLUTONIUM PLANT L.S.A. WASTE DRUM COUNTER. 

Procedure KM-NP-10-89, Rev. 0 4-12-84 

PLUTONIUM PLANT N.D.A. COONTING OF T.R.U WASTE 
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DRUM LOADING - COMPACTION - SHIPPING CO TAINERS 

L.S~ drum loading re accomplished in the vault where a series of 

open top DOT 17-H drums are selectively fille with packages as hey 

are accumulated from the decontamination operations. An inventory 

shee t is main ained o each drum-. When several drums are filled and 

the materials contained are compressable, examp e: (wipes - rags -

plastic, etc.) three or four drums full of this material are com-

pact ed into one drum ing a shop made compactor The Photos 

illustrate the 17H drums and the compactor cabinet. 
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Hold don discs were u ed during the compaction of plastic and wipes 

because h laterial e' g compacted ·11 follow he ram b k u to 

the top of e drum. he hold down disc peri heral fingers ngage 

the convolutions in the sidewall of the drum and hold the contents 

compressed, usually two r three of these hold dowx discs are used in 

each drum 
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T.R.U. WASTE PACKAGING 

The T R.U waste packaging system consists of the following: 

A polyethylene drum liner .090° thick is placed inside a DOT 

galvanized and chromate treated drum. The drum liner is filled 

with assayed packages and the lid is glued shut. The dr m lid 

is glued and gasketed down and the compression ring is bolted 

and sealed closed with a jam nut and wire cable seal. 

The filleo drum is transported in an N-55 shipping container. 

Kerr-McGee own (38) thirty eight N-55 containers which have 

made ( 32 thirty two o nd trips to the Hanford T R.U. aste 

repository. 

I: I 
I'' 
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The N-55 overpack is illustrated in the photos belo 
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HEALTH AND SAFETY PROGRAM 

Safety Meetings and Related Subjects 

The weekly safety meeting consists of a topic of interest such as the 

use of ladders, or high-jackers when the next work week may contain 

tasks where a ladder or scaffold would be required. When a new tool 

is obtained, it becomes the topic of a safety meeting where proper 

use and operation are discussed and demonstrated. Safety meetings 

are also used to discuss shop problems where decommissioning oper­

ations may cause a teruporary or permanent change in an established 

routine. Safety meetings are conducted by the area supervisor or a 

person he has designated to prepare a presentation on a specific 

topic. Safety meetings are also used to discuss near misses where 

quick thinking and evasive action prevented an accident. 

The topic of the weekly safety meetings and the ~upervisor 1 s obser­

vation of the effect of the meetings are reported in the supervisor's 

monthly progress report to management. 

FIRE AND EME.RGENCY EVACUATION 

Each calendar quarter an emergency evacuation is conducted where 

everyone evacuates to the designated area. The attendance board 

is carried out by the first person leaving the building. When all 

personnel are accounted for and surveyed for contamination, the 

evacuation procedure is reviewed and a scenario of a potential emer­

gency is discussed and a course of action is described which would 

apply to the emergency. Such topics as how to handle an injured 

contaminated person and the use of the emergency building and its 

facilities are typical of these sessions. 
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Photo shows air lock e tension at the entrance to he 
mergency building. 
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The Cimarron Facility has developed the capability o cope with fire 

emergencys involving Class A, Band C fires plus the unique problems 

associated with radioactive materials. 

Enriched Uranium and Plutonium ose problems from their radioactive 

contamination and toxicity potential plus the possibility of a crit­

icality. A criticality incident may result from a fire or improper 

fire fighting'techniques. Water, in some cases, can cause a nuclear 

eaction to occur. A change in shape by melting or settling due to 

fire is another criticality risk. 

Work place fires are job and property loss potentialse Good house­

keeping and the use of proper work procedures and maintenance, along 

with properly trained people and good emergency equipment are essen­

tial in a fire loss prevention program. The fire action plans of 

Kerr-McGee and the Cimarron Facility are designed for these con­

tingencies. 
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Accidental Release of Radioactive Materials 

Two large loose leaf binders full of health physics procdures, emer­

gency procedures, and contingency plans all add to the ability to de­

tect and cope with an accidental release of radioactive materials. 

For brevity sake appropriate for this report Procedure KM,-NP-10-81 

"Plutonium Out of Confinement - Leaks, Spilles, etc." is included. 

This procedure provides instruction in a summary form for proper re­

sponse to situations involving• accidental releases. 

In addition, sections of our contingency plan and emergency 

procedures are attached which describe: 

a. the ventilation containment system: 

b. instrumentation and alarm systems for release detection; 

c. emergency procedure training; 

d. contingency classifications, notifications and actions~ 

e .. 

f. 

recovery plans; and 

administrative controls. 
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SUMMARY EXPOSURE DATA FOR OPERATING PERSONNEL 

D & D of the Cimarron Facility plutonium plant resulted in a total 

whole body penetrating dose of 70 manRem spread over 26 people dur­

ing a nine year period. The maximum total whole body penetrating 

dose received by any individual was 9.37 Rem for the entire nine 

years. The average total dose received for the nine year period was 

2.69 Rem or an average of 0 3 Rem per year per individual. The 

administrative staff exposure was much lower and as a result was 

not factored in the average total dose of any of the charts as this 

would bias the averages low. 

BIOASSAY REPORTS 

Routine bioassay (urine) sample results were below the detection 

limit of .01 dpm/sample volume. Special samples, requested after de­

tected releases of airborne contamina~ion showed positive results 

I in four cases, involving nine people 

L Maximum for a six day total voiding (fecal and urine ) was 1245.2 dprn 

for one incident. The other totals for a six day voiding ranged 

f rom 7. 32 dpm to 324 8 dpm In all cases, subsequent samples 

have been 0.1 dpm per sample volume. 

In-VIVO lung counts have never shown detectable depositions of Pluto­

_nium. 
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1.. 
2. 
3. 
4. 
5 
6. 
7. 
8 
9. 

10. 
11 
12. 
13 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

l 21.. 

r- -·- 22. 
23. 
24. 
25. 
26 . 

PERSONNEL FILM BADGE RESULTS FOR DECOMMISSIONING 
PU-PLANT 10/79 to 9/88 EXPOSURES REPORTED IN REMS 

MAX. 9. 37 
AVE.. 2.69 
MIN,. 0.18 

BEGINNING ENDING 
LIFETIME DATE LIFETIME DATE 

7.28 10/79 13.08 e7§8 
4.72 10/79 7. 73 8/88 

.17 10/79 4o99 4/84 
0 10/79 2.23 8/88 
0 10/79 1. 22 6/81 

3.27 10/79 3.65 8/88 
.23 10/79 3.87 8/88 
. l 9 10/79 1.12 8/88 

3.99 10/79 5.81 8/88 
.11 10/79 2.65 8/88 

3.20 5/80 4.55 8/88 
7,37 5/80 -10.25 8/88 

.12 9/80 7.76 8/88 
0 1/81 2.23 8/88 
0 7 / 81 2.60 8/88 
0 8/81 1.22 8/82 
0 9/81 .83 8/88 
0 9/81 2.83 8/88 
0 9/81 .62 8/88 
0 10/81 1.92 6/88 
0 J 0/81 9 31 8/88 
0 12/83 ..18 4/85 
0 2/85 1.91 8/88 
0 5/85 3.10 7/88 
0 5/85 2 .. 69 8/88 
0 12/85 1.99 9/87 
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TOTAL 
5.80 
3.02 
4.82 
2 • .2 3 
1 22 

.38 
3.64 

.93 
1 82 
2.54 
1.35 
2 .. 88 
7.64 
2.33 
2 .. 60 
1.22 

.83 
2.83 

. 62 
1.92 
9.37 

.18 
1.91 
3 10 
2.69 
1 99 

69.86 
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INTERNAL EXPOSURE 

The table below shows exposure estimate assignments, by year 
for the Cimarron Facility Plutonium Plant decommissioning. 

YEAR NUMBER OF 
PEOPLE 

1979+ 8 
1980 9 
1981 19 
1982 21 
1983 20 
1984 19 
1985 22 
1986 19 
1987 18 
1988++ 1B 

TOTAL 
MPC-HRS 

17.20 
179.72 

5.86 
534.30 

2200.47 
1563 . 60 

206.80 
420.70 
453.00 
17.00 

AVERAGE MPC-HR PER PERSON 
FOR THE YEAR PER WEEK 

2.15 
19.97 

0.31 
25 .. 44 

110.02 
82.29 

9. 40 
22.14 
25.17 
0.94 

0 .. 17 
0 . 38 
0.10 
0.49 
2 t 12 
2.74 
0.18 
0.43 
0 48 
0. 0 

During the total time of 464 weeks, a total of 26 individuals 
received a total of 5,598.65 MPC hours resulting in an average 
of 215.33 MPC hours per individual for the 464 weeks or an 
average of 0.46 MPC hours per week. 

+october through December (13 weeks) 
++January through August (35 weeks) 

* Exposure Estimates Assignments Based on Air Samples O.lxMPC 

The table below shows the total exposure estimate assignments 
for the 26 people engaged in the decommissioning activities 
over a nine year period. 

Worker MPC-HRS Worker MPC-HRS Worker MPC HRS 
A 228.92 J 25.08 s 60.86 
B 229 .. 85 K 212.19 T 347.48 
C 225 . 35 L 465.19 u 625.71 
D 83.43 M 475 39 V 4. l.O 
E 80 . 07 N 366.02 w 62.40 
F 207.81 0 81. 99 X 73.80 
G 224.54 p 108.24 y 47.80 
H 14.40 Q 113.37 z 54.50 
I 194.90 R 985.26 

As can be seen, the maximum exposure estimate assignment to a 
single individual was 985.26 MPC-HRS .. Th's is an average of 
2. 1 2 MPC-HRS. per forty hour week over the total time. 

This data compiled by Ronald L. Fine. 
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Air Effluent Monitoring 

Exhaust stack sample results are shown below by calendar quarter .. 

The table show the total gross alpha released as well as the concen-

tration in microcuries per milliliter 

1979 mci/ml L.28 E-14 8.8 E-15 
Total mCi 1..95 0.87 

1980 mCi/ml 5.18 E-15 3.54 E-15 5.25 E-15 1.08 E-14 
Total roCi 0.81 0.66 1.04 2 .. 1 7 

1981 mCi/ml 2.59 E ... 14 6.59 E-15 3. 03 E-15 5.80 E-15 
Total mCi 4.45 1.22 0.61 1.08 

1982 mCi/ml 4.24 E-15 4.93 E-15 4.22 E-15 8.99 E-15 
Total mCi 0.73 0.92 0.79 1.67 

l 
I , 

1983 rnCi/rnl 1.51 E-14 7.57 E-15 3.59 E-15 1.28 E-14 
Total mCi 2.58 1.40 0.67 2.54 

1984 mCi/rnl 3.03 E-14 4.76 E-15 2.83 E-15 5 .. 52 E-15 
Total rnCi 4.76 0.89 0.53 1.03 

w 1985 mCi/ml 1.15 E-15 3.95 E-15 9.72 E-16 2.11 E-15 
Total mCi 0.18 0.73 0.18 0.39 

I 1986 mCi/ml 1.56 E-15 9.32 E-16 4.969 E-15 1.60 E-15 
Total mCi 0.25 0.17 0.93 0.30 

I · 1987 mCi/ml 4.06 E-15 2.24 E-15 1. 67 E-15 3.13 E-15 
'I1otal mCi 0.48 0.34 0.22 0.32 

1988 mCi/ml 9.39 E-16 4.85 E-16 
'l1otal mCi 0.08 0.06 
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Liquid Effulent 

Decontamination solutions were cleaned up by filtration and ion 

exchange methods to < 0.1 MPC, or cemented for burial as LSA 

waste. No liquid effluent was released from the Facility. 

Domestic waste water and decontamination solutions < 0.1 MPC 

( < 4.0 x 10-7 mCi/ml} were pumped to sanitary lagoons 

(evaporation ponds with no outlet). Subsequently, the dry sludge 

was removed from the sanitary lagoons and shipped as LSA waste. 

Samples of the dry sludge showed a range of 2.89 to 17.7 picocuries 

of plutonium per gram with an average concentration of 10.79 pico­

curies/gram. · 
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ANNUAL ENVIRONMENTAL SAMPLE RESULTS 

The annual environmental sample results for the Cimarron Facility 

are included for review. These reports include both the Mixed 

Oxide Plutonium Plant and the Uranium Oxide Fue Plant. The 

reports included are for the years 1983 through 1988 and include 

the analytical results of the weekly air samples and the locations 

where the samples were taken. Reports which show the results of 

the annual samples for surface water, well water, surface so·1, 

subsurface soil and vegetation are also included There were no 

appreciable variations in any of the results obtained during the 

decommissioning. 

The reports for prior years when the plant was on standby are on 

file. They show no significant changes and were not considered 

~ pertinent to this report-
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CliiARRO~ FACILITY 
1983 ANNUAL E,'Vrn0, 1:·1E 11AL SAMPLES (J\] ;{_)_ 

Analysis - Gr0ss Alpha (l-lCi/ml E-.14) 

WEEK NORTHWEST½ MILE RN LAKE EAST JUNCTION HWY 33/74 
NUMBER SAMPLE NO. 1101 SAMPLE NO. 1102 SAMPLE NO. 1103 

1 0.57 0.64 LO 
2 L6 2.4 L9 
3 --2. 8 2 .. 8 1..4 
4 2.7 2 .. 1 1.2 
5 * * * 
6 2.2 2.1 1.4 
7 3.9 4 .. 0 2.7 
8 1.6 LB 1.2 
9 LO 1..2 1.6 

10 L3 L7 1.2 
11 1.8 2.3 LO 
12 1.1 1..6 1.1 
13 Ll 3.8 L2 
14 * * * 
15 1.2 1.5 0.74 
16 1.2 1.1 * 
17 1. 3 1.6 1.1 
18 0 .. 60 1. 7 0.97 
19 L6 1.4 * 

i 20 0 . 75 0.69 * I ! . 21 0.15 1.1 1.4 
22 0.88 0.66 0.69 
23. 1. 4 1.1 0.93 
24 1.3 1.3 0 . 68 
25 0.41 o. 78 0.44 
26 LO 0. 79 0.89 
27 1.0 1.5 * 
28 0.90 0.86 1.3 
29 1.0 1. 2 0 . 93 

I - 30 1.3 0.53 1.1 l , 
L 31 * 0.87 * 
' 32 1.0 1. 4 1.0 

33 1.2 1.8 Ll 
34 0.64 0.84 o. 75 
35 1.4 1. 3 1.7 
36 1.5 1.9 1.5 
37 0.63 0.58 0.79 
38_ 1.2 0.89 0.28 
39 1.2 1.1 1.4 
40 1.5 L7 1.8 
41 1.8 1.6 1.3 
42 * * * 
li3 0.52 0.64 0.48 
44 1. 4 1.3 1.4 
/-45 0.76 0.88 0.80 
46 0.94 2.8 1.1 
47 3.0 0.53 o. 73 
l18 0. 58 0.70 0 . 39 
t,9 0.24 0.67 1.0 
50 0.42 0.56 0.76 
51 ;'( * i, 

52 0.16 0.36 0.35 

~·: No Samp]e 



SAfiPLE LOCATION -•-·-----
Surf ace Water - ---~~··-----
River - Upstream 
River - Downstream 
Pend NW of Plant 
Pond West of Plant 
KH Lake East 
Pond NW of Incinerator 
Stream NW of Old Pond 2 
KM Lake West 
Sanitary Lagoon East 
Sanitary Lago·on West 

Well Water 

North of Plant 
SW of Old Pond 1 (dry) 
Farm SE of Plant 
~'W of Old Pond 1 (dry) 
NW of Old Pond 2 
SE of Old Pond 2 {dry) 
Junction Hwy 33 and 74 
NE of Old Pond 2 (dry) 
SW of Old Pond 2 (dry) 
South of Old Pond 2 (dry) 

Vegetation 

North ½ Mile. 
North U Fence Line 
South U Fence Line 
South ~1 Hile 
East !~ Mile 
West½ Mile 
Covered Pu Pond 
Coven~ d Pond 1 
Covered Pond 2 
Old Burial Pit 
North Pu Fence Line 

SJ\HPLE 
NUHBER ---

1201 
1202 
1203 
1204 
1205 
1206 
1208 
1209 
1212 
1213 

1301 
1302 
1303 
1304 
1305 
1306 
1307 
1308 
1309 
1310 

1501 
1502 
1503 
1504 
1505 
1506 
1507 
1508 
1509 
1510 
1511 

~ C.A.. ,.u:.~ROt-. ...... .:IL~..::.L 
1981 ANNUAL ENVIRON~tENTi\L SAMPLES 

DATE 
(1~3_) 

06/15 
06/16 
06/15 
06/24 
06/14 
06/16 
06/22 
06 / lt• 
06/14 
06/14 

06/17 
06/15 
06/15 
06/1S 
06/15 
06/15 
06/14 
06/15 
06/15 
06/15 

06/16 
06/14 
06/25 
06/14 
06/21 
06/24 
06/21 
06/16 
06/16 
06/21 
06/25 

GROSS 
ALPHA 

(ECi/1) 

<10 
<10 
<10 
<10 
<10 
160 
<10 
<10 

90 
14 

<10 

<10 

370 

<10 

CROSS 
BETA 

(i:>_~i_l_l) 

<20 
<20 
<20 
<20 
<20 
160 
<20 
<20 
<20 
<20 

<20 

<20 

1350 

<20 

Pu-239 
{_1~Ci/l) 

0.015 ± 0.007 
0.008 ± 0.011 
0.019 ± 0.013 
0.006 ± 0.006 
0.003 ± 0.004 
0.008 ± 00007 
0.004 ± 0.004 
0~009 ± 0.006 
0.010 ± 0.008 
0 .004 ± 0.004 

0.017 ± 0.015 

0.009 ± 0.006 

0.007 ± 0.006 

0.011 ± 0.007 

(pCi/g) 

0.0004 ± 000004 
0.001 ± 0.0004 
0.0007 ± 0 .. 0006 
0.0009 ± 0.0004 
0.0004 ± 0.0003 
0 .. 0006 ± 0.0004 
0.0006 ± 0.0004 
0.0004 ± 0 .. 0003 
0.0007 ± 0.0004 
0.006 ± 0.004 
0.001 ± 0.0005 

Revised 4-30-84 

u 
~UJ-2. 

0.011 
0.005 
0.014 
0.005 
0.004 
0.106 
0. OOti 
0. OOL~ 
0.028 
0 . 811 

0.011 

0.004 

0.007 

0.004 

J..l!.gL9.l. 
0.18 
0.08 
0.18 
0,19 
0.18 
0.19 
0.08 
0.16 
0.04 
0.13 
0.18 

l• 
J~~h)_ 

0.4 
0.4 
0.3 
0.3 
0.4 
3;0 
L3 
0. '~ 
0 . 8 

. 8 

0.8 

0.4 

2 .. 4 

0.5 

J_µ_9ls.L 

6. 
<l 
<l. 
<L 
s. 

<1. 
<L 
<l. 
<l. 
<l. 
11. 

N03 

C?.:.t~/)J_ 

9 
4. 

.. l 
2 
2 

220 
2 
2 
6 
4 

10 

8 

170 

10 
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CIMARRON FACILITY 
1983 A!\"'NUAL ENV!Rm!NENTAT. S/\HPLES Revised 4-30-8 

SA}1PLE DATE U-238 Pu-239 F 
SNtPLE LOCATION NUM..BER (1983) _{_ll_g_lgJ. (pCi/g) .illSill 
Soil Surface 

North½ Mile 1401 06/16 0.5 0.001 ± 0.001 130 
North U Fence Line 1402 06/15 LO 0.0008 ± 0.0007 11:J 
South U Fence Line H03 06/25 2.0 0.001 ± 0.001 130 
South 11 Mile 1404 06/15 9.0 0.0008 ± 0.0005 350 
East !1 Mile 1405 06/21 0.6 0.002 ± 0.001 78 
West i2 Mile 1406 06/24 0.9 0.001 ± 0.0008 90 
North 1 Hile 1407 06/21 0.3 0.0007 ± 0.0006 28 
South 1 Mile 1408 06/25 9.0 0.0009 ± 0.0005 100 
East l Mile lli09 06/16 0.9 0.0007 ± 0.0006 90 
l"est l Mile lldO 06/26 LO 0.0007 ± 0.0006 89 
Northeast 1 Mile 1411 06/21 1.0 0.001 ± 0.0007 70 
Northwest 2 Miles 1412 06/21 1.0 0.0008 ± 0.0007 88 
Southwest 2 Miles 1!+13 06/21 1.0 0.0006 ± 0.0005 100 
Southeast 2 Miles 1414 06/24 1.0 0.001 ± 0.00Q8 220 
North 3. 5 Miles 1415 06/21 1.0 0.0008 ± 0.0006 190 
North 5 Miles .llil6 06/2_1 LO 0.0004 ± 0.0003 46 
North 10 Miles 1417 06/21 0.6 0.001 ± 0.0007 67 
North Pu Fence Line Hl8 06/25 0.2 0.001 ± 0.0007 95 

Soil Sub-Surface 

Nor th !2 Mile 1401 06/16 0.6 0.0006 ± OG0004 77 
North U Fence Line 1402 06/15 ( 2.0 0.0002 ± 0 . 001 160 
South U Fence Line 1403 06/25 2.0 0.003 ± 0.0008 82 
South ½ Mile 1404 06/15 0.6 0.003 ± 0.008 350 
East .½ Mile 1405 06/21 0.6 0.001 ± 0.0007 45 
West½ Mile 1406 06/24 0.6 0.001 ± 0.0005 87 
North 1 Mile 1407 06/21 0.3 0 .. 0007 ± 0.0006 37 
South 1 Mile 1408 06/25 9.0 0.001 ± 0.0007 130 
East 1 Mile lu09 06/16 0.3 0. 0008 ± 0. 0006 90 
West 1 Mile 1410 06/26 1.0 0.0006 ± 0 . 0005 87 
Northeast l Mile 1411 06/21 LO 0.0007 ± 0.0005 17 
Northwest 2 Miles 1412 06/21 LO 0.001 ± 0.0006 92 
Southwest 2 Miles 1413 06/21 1.0 0.0007 ± 0 . 0005 92 
Southeast 2 Miles 14ll, 06/24 LO 0.0008 ± 0 . 0006 220 
North 3. 5 Miles 1415 06/21 LO 0.001 ± 0.0006 25 
North ·S Miles 1416 06/21 LO 0.001 ± 0.0007 26 
North 10 Miles 1417 06/21 LO 0. 0006 ± 0 .0001, 88 
Nor.th Pu f'<?nce Line J-'11 R 06/'2.5 , . u o. nno1 ± o. n.onc; 8[-i 



WEEK 

CIMAHRON FACILITY 

1 84 /\NNUAL ENVIRONMENTAL Sl\.MPLES 
AIR) 

N'JRTllWEST ~. 

Analysis - Gross Alpha 
(µCi/ml E-14} 

H .... E KM LAKE EAST 

NUMBE.:F- SAMPLC NLi~ BC: , 11 01 S/\MPLE NUMBER 1102 

l (J. 35 (; . 67 

2 1.1 3 .3 

3 * 

4 0.7':J 5.5 

5 • 1 • S3 1.5 

i:. l. 1 0.45 

7 ().,D 
8 4.6 1.6 

9 4.8 8,3 

10 6.3 1.5 

11 9.1 1.s 
1~ ,....,. I 5.9 

u CJ.:?~• 1.1 

14 0, 8(1" 1.2 

lS C1 • 36 0.63 

lG 0.38 0.79 

17 ~i. 55 1.1 

lE ;:;.?~ LJ 

19 1 . 1 1.2 

20 0 .57 0.70 

21 O.S4 0 . 52 

22 0.64 0.83 

23 1,0 1.2 

24 o. 75 1.0 

25 o. 71 1.3 

26 0,67 1.1 

27 1.2 1.2 

28 LO 1.1 

29 " t 

30 0.40 1.2 

31 1.5 1.9 

32 0.65 1.1 

33 0.81 1.5 

34 l., 8 1.7 

35 0,86 1.1 

36 0.57 
37 0.61 0.95 

38 0.61 0.90 

39 0.98 0 . 91 
40 0.50 1.1 

41 2,4 1.1 

42 1.2 
43 * 
44 0.1 

._. 

45 0.48 0.46 

46 0.80 0.91 

47 0.50 0,55 

48 0.56 0.59 

49 0.67 0.92 

50 0.49 1.2 

51 0.51 ,I 

52 0.28 0.43 

* No Sample. 

JUNCTION HWY 33/74 
SAM LE NUMBER 1103 

0.55 
1.6 

.6 
Ci.93 
l. 5 
1. 2 
1.4 
1.2 
1. 7 
9.3 
9.3 
0.83 
0 . 72 
1. 0 
0.74 
0. 78 
o . .:;3 
1.1 
1.4 
0.52 

'Jlr 

0.88 
1.4 
0.96 
1. 2 

* 
0.85 

1t 

1.4 
a. so 
0.73 
0.81 
2.6 
1.4 
0,87 
1.0 
0.65 
0.95 
l. 4 
1. 0 
0 . 57 

* 
0,36 
0.68 
0.52 
0.32 
0.31 
0.55 
0.42 
0.24 
o. 37 
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CIMARRON FACILITY 

1984 AN!WAL ENV !R(JNMENTAJ. SAMPLES 

GROSS GROSS 
SAMPLE DATE ALPHA BETA Pu-239 u F N03 

SAMPLE LCJCATIUN NUMBER (1984) J.Ec;_iLU (pCi/l_L (p_t;i/1) ~g/1) (111g_/ 1) (mg/1) ----· 
'.ilu face Wc.1 ter 

River - Up!::;tream 1201 6/22 17 <20 0.007 ± 0.006 0.018 8 <l 
River - D:>wnstream 1202 6/22 38 <20 0.007 ± 0.006 0.048 <l 12 
JJowi Northwest of Plant 1203 6/22 16 <20 0.021 ± 0.009 O.OlO 8 2 
Pond West of Plant 1204 6/22 14 <20 0.003 ± 0.004 0.009 <l 1 
Kerr-McGee Lake East 1205 6/22 <10 <20 0 .006 ± 0.005 0.008 <l <l 
Pond NW of Incinerator 1206 6/22 Dry --- Dry ----- Dry 
Stream NW of Old Pond 2 1208 6/22 Dry --- Dry ----- Dry 
Kerr-McGee Lake West 1209 6/22 <10 <20 0 .021 ± 0.009 0.008 <l <l 
Sanitary Lagoon East 1212 6/22 33 <20 0 . 004 ± 0.005 0.010 <1 l 
Sarti tary Lagoon West 1213 6/22 35 <20 0 . 007 ± 0.006 0.008 <l <l 

\-!ell Water 

t-Jorth of Plant 1301 6/22 10 <20 0.015 ± 0.007 0.009 15 2 
SW of Old Pond 1 (dry) 1302 6/22 
Farm Southeast of Plant 1303 6/22 <10 <20 0.009 ± 0.006 0.008 <l <l 
NW of Old Pond 1 (dry) 1304 6/22 
N\~ of Old Pond 2 1305 6/22 260 790 0.012 ± 0.007 0.007 <l 120 
SE of Old Pond 2 {dr y) 1306 6/22 
,Junction Hwy 33 and 74 1307 6/22 <10 <20 0.008 ± 0.007 0.002 <l 2 
NE of Old Pond 2 (dry) 1308 6/22 
SW of Old Pond 2 (dry) 1309 6/22 
South of Old Pond 2 (dry) 1310 6/22 

W.!g~taticn (pCi/g) (µg/g) (µg/g) 

No t th ~ Mile 1501 6/20 0.0011 ± 0.0009 0.52 8 

North U Fence Line 1502 6/22 0.0003 ± 0.0004 0.62 31 

South U Fence Line 1503 6/21 0.0044 ± 0.0019 Oo29 11 
South½ Mile 1504 6/21 0 .. 0003 ± 0.0004 0.29 <5 
East_ ~~ Mi le 1505 6/21 0.0012 ± 0.0007 1.0 <5 
West \i Mile 1506 6/21 0.0003 ± 0.0003 0.24 <5 

Covered Pu Pond 1507 6/22 0.0018 ± 0.0008 0.05 <5 
Covered Pond 1 1508 6/22 0 . 0003 ± 0.0004 0.24 11 
Covered Pond 2 1509 6/22 0.0003 ± 0.-0004 0.05 12 
l 'J d Burial Pit 1510 6/22 0.0003 ± 0 . 0004 0.14 11 
North Pu Fence Line 1511 6/22 0.0003 ± 0 .0004 0.34 28 



T-.. 
ClM...2\R!<.ON ' FACILl TY 

1984 ANNUAL ENVIRONMENTAL SAMPLES 

SAMPLE DATE U-238 Pu-239 F 
~: .f\rwr .1·: 1,uci\'r 1, JtJ 

-< --· · - -·. 

NUMBER (1984) (!-lg/g) (pCi/g) (µg/g) 

Soil Surfc.te.:c.! 
----♦ - -

North 'i t-li le 1401 6/20 0.88 0.002 ± 0.001 470 
North U Fcr,,.:-e Line 1402 6/22 4.8 0.002 ± 0.001 380 
South ll Fe11~:e Line 1403 6/21 4.7 0.001 ± 0.0007 230 
So u t,. h \ M i 1 ~! 1404 6/21 0.68 0.001 ± 0.0006 530 
East ,, Mi le 1405 6/21 0. 71 0.001 ± 0.0007 170 
West. ½ Mi le 1406 6/21 0.58 0~007 ± 0.001 320 
North J Mile 1407 6/20 0.49 0.006 ± 0.002 180 
South 1 Mile 1408 6/21 1.3 0.012 ± 0.002 250 
East 1 Mile 1409 6/21 0.97 0._009 ± 0.002 240 
West 1 Mile 1410 6/20 0.83 0.001 ± 0.001 180 
Northeast 1 Mile 1411 6/20 0.74 0.007 ± 0.002 190 
Northwest 2 Miles 1412 6/20 0.78 0.005 ± 0.004 240 
Southwest 2 Miles 1413 6/21 0.48 0.004 ± 0 . 002 240 
Soutf1cast J Miles 1414 6/21 0.90 0.002 ± 0.001 260 
North 3.5 Mi.Jes 1415 6/20 1.3 0.004 ± 0.002 81 
North 5 MiJ es 1416 6/20 0.53 0~003 ± 0.001 140 
t~(:>rth 10 Mi 1es 1417 6/20 0.62 0 . 009 ± 0.003 160 
North Pu Fence Line 1418 6/22 l.3 0.003 ± 0.001 150 
Soil Sub-Surface 

North ½ Mile 1401 6/20 0.94 0 .. 002 ± 0.001 280 
Nor th U Fence Line 1402 6/22 3.8 0.003 ± 0.003 250 
South l' Pence Line 1403 6/21 LO 0.002 ± 0.002 200 
South½ Mile 1404 6/21 1.1 0.010 ± 0.003 440 
East !l Mile 1405 6/21 1.2 0.005 ± 0.002 140 
\-Jest ~ Mile 1406 6/21 1.2 0 . 002 ± 0.002 230 
lJorLh 1 Mi 1 t? 1407 6/20 0.56 0.003 ± 0.001 110 
South l Mile 1408 6/21 1.2 0.005 ± 0.002 150 
East 1 Mile 1409 6/21 0.60 0.006 ± 0.003 120 
West 1 Mile 1410 6/20 0.32 0.006 ± 0.002 140 
Northeast 1 Mile 1411 6/20 0.69 0 .. 008 ± 0.003 llO 
Northwest 2 Hiles 1412 6/20 0-69 0.009 ± 0.003 120 
Southwest 1 Miles 1413 6/21 1.1 09002 ± 0.002 210 
Southeast 2 Miles 1414 6/21 LO 0.002 ± 0.002 250 
North 3. 5 Miles 1415 6/20 Ll 0.002 ± 0.002 76 
North 5 Mjles 1416 6/20 0.63 0.011 ± 0.004 73 
North 10 Miles 1417 6/20 0.74 0~001 ± 0.001 140 
North Pu Fence Line 1418 6/22 1. 2 0.005 ± 0.002 220 
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CIMARRON FACILITY 
1985 ANNUAL ENVIRONMENTAL SAf,f'LES 

(AIR) 

Analysls • Gross Alpha 
<uCJ/ml x E-14) 

Week Northwest ½ Ml le KM Lake East Junction Hwy 33/74 Week Northwest½ Mlle KM Lake Ea:s, t Junction H~y 3)/74 
Number Sample 1101 Sample 1102 Sample 1103 Number Sample 1101 Sample 1102 Sample Jl03 --

01 0.,89 2. t 0-86 27 0.79 0-90 1 ~ 1 

02 1.a 2.5 2.2 28 0.96 0.90 1.9 
03 0.84 1-5 0.91 29 1.0 ,.o 1 .s 
04 1.9 1.2 1 • 7 30 0.69 I .o 0.93 
05 • * ff. 31 o.56 1 .2 0.58 
06 3.0 1.5 0.54 32 0.83 0.90 Q.63, 

07 0.9 0-99 Q .. 42 3:3 0.27 0.64 0.66 

08 0.99 o.56 o.93 34 0.21 o. 75 0.10 
09 2.3 0.84 0.96 35 0.15 o. 79 0.11 
10 0.94 5.0 0.60 36 2.0 o .. 75 0.93 
11 0-84 1 .2 o. 77 37 0 .. 27 0.28 0.9 

12 o.ao 1.2 0 .. 49 38 o.24 0.39 0.27 

13 0.81 1.3 o.52 39 0.29 1 .. e 0,29 

14 o.a2 o ... as 0.66 40 0.21 0-68 0.,47 

15 0.76 1 .o 0.46 41 0.20 0 .. 36 0.19 

16 1 .. t t.5 0.21 42 0.35 0.36 Oo28 

17 Q .. 64 0.43 1 .. 1 43 0.15 I .. 2 0.67 
\8 0.63 1.0 1.9 44 o. 18 0.39 Oo40 

19 2.4 8.9 I • 1 45 0.10 0 .. 42 0.41 
20 0.42 0.66 0.15 46 0.25 o .. 10 0 .. 20 
2t 0.5> 2.8 .. 47 0.10 o.so 0.69 

22 • ... * 48 0.20 0.14 0.61 

23 2.3 o .. 52 * 49 0.20 0 .. 64 0.41 
24 Q .. 48 0.86 1.5 50 0 .. 41 0.34 Oo45 
25 1.2 0.1a 148 51 0.21 0 .. 32 0.38 

26 * * • 52 0.15 t O 1 0.4t 

* No Sample. 
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CIMAARON FACILITY 

1985 ANNUAL ENVIRONMENTAL SAWLES 

Sur face Water 

Gross Gross 
Sample Date Alpha Beta Pu-239 u F NO 

Sample Location Number C1985 > (pC I/ I) (pCi/1) (pCf /1) (mg/ I) ( rng/ I) 
3 

(mgl I> 

River - Upstream 1201 06/22 <10 <20 0.007 + 0.005 0.005 <0.2 <S. -
River - OownsTream 1202 06/22 23 22 0.003 + 0.002 <0.002 <0.2 <5. -
Pond Northves~ of Plant 1203 06/-22 18 <20 0.003 + 0.002 <0.002 <0 . 2 <5. -
Pond West of Plant 1204 06/22 22 <20 0-007 + 0.004 <O.OO2 0.4 2. -
Kerr-McGee Lake East 1205 06/22 16 <20 o.oos + 0.003 <0 . 002 0.3 <0.2 -
Pond NW of Incinerator 1206 06/22 195 216 0.002 + 0.002 o. 15 4. 130. -
Stream NW of Old Pond 2 1208 06/22 <10 <20 0.002 + 0.002 <0.002 o.6 0.6 -Kerr-McGee Lake West 1209 06/22 <10 <20 0.008 + 0.004 <O.0O2 a. 1 43. -
Sanitary Lagoon East 1212 06/22 <10 <20 0.009 + 0.004 0.005 0.6 o.a 
Sanitary Lagoon West 1213 06/22 18 <20 0.007 + 0.003 0.011 2. 0.7 
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CIMARRON FACILITY 
1985 ANNUAL ENVIRONMENTAL S.f\l\Pt...ES 

Wei I Water 

Gross Gross 
Sample Oate Alpha Beta Pu-239 u F N0

3 
Sample location Number C 1985) (pCI/ I) lpCI/ I> (pCl/1) (mg/ l) (mg/ I J (,ng/1) 

North of Plant 1301 06/23 <10 <20 0.015 + 0.008 0.009 0.1 <0.2 
Southwest of Old Pond 2 1302 07/02 Dry Dry Ory Ory Dry Ory 
Farm Southeast of Plant 1303 06/27 <10 <20 0.003 + 0.002 <0 .. 002 0.9 2 -
Northwest of Old Pond 1 l304 07/02 Dry Ory Ory Ory Dry Dry 
Northwest of Old Pond 2 1305 07/02 37 124 o.ooa + o.oos 0.006 9. 23 .. 
Southeast of Old Pond 2 1306 07102 Dry Dr-y Dry Ory Dry Dry 
Junctlon Hwy 33/74 1307 06/23 <10 <20 0.014 + 0.007 <0.002 0.3 s. -
Northeast of Old Pond 2 1308 07/02 Ory Dry Ory Dry Dry Ory 
Southwest of Old Pond 2 1309 07/02 Dry Ory Ory Ory Ory Ory 
South of Old Pond 2 1310 07/02 Dry Dry Ory Ory Ory Ory 
South of landfill 1311 06/21 10 31 0-015 + 0.001 <0.002 <0.2 57 -
West of Landfill 1312 06/21 2,200 a.215 0.020 + 0.008 0.26 83 <20. -North of Lan<ifll I 1313 06/21 453 1,512 0.003 + 0.003 0.010 120. <5. 
South of Bu,lal Plt 1314 07/02 <lO <20 0.001 + 0.003 <0.002 0.4 2 .. -North of Burial Pit Dl5 07102 3,125 189 0.019 + 0.008 5.56 <0.2 11. -Northwest of Burial Pit 1316 07/02 200 <20 0.020 + o .. ooa 0.19 <0.2 11 .. -North of Bur,al Pit 1317 07/02 20 27 0.003 + 0.003 <0 .. 002 <0 .. 1 250 
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CIMARRON FACILITY 
1985 ANNUAL ENVIRONMENTAL SAf.f=>LES 

Surf ace Sol I 

Sample Date Pu-239 u F. 
Sample LocatJon Number (I 985 > CpCl/g) (ug/g} (u!)/g) 

North ½ Mf le 1401 07/02 0.01 + 0.001 0.59 150. -North fence 1402 06/26 0.012 + 0.002 6.6 150. -South Fence 1403 07/03 0.002 + 0.001 0.85 100. 
South ½ Mi le 

-
1404 06/22 0.005 + 0.001 <0.03 360. 

East ½ Mi le -
1405 06/26 0.001 + 0.001 0.07 110. 

West i Ml le 
-

1406 07/02 0.014 + 0.002 0.29 120. -
Nori"h 1 Ml le l407 06/27 0.005 + 0.001 0.42 73. -South I Ml le 1408 06/27 0.003 + 0.001 0.03 160. -
East 1 MJ le 1409 07/02 0.003 + 0.001 o. 16 94. -West 1 Mf le 1410 07/03 o.oos + 0.003 0.20 130. -
Northeast 1 MI I e 1411 06/29 0.0O6 + 0.002 Q.27 89. -NorThwest 2 MIies 1412 06/29 0.004 + 0.001 0.63 130. -Southwest 2 MIies 1413 06/29 0.003 + 0.001 <0.03 170. -Southeast 2 MIies 1414 07/02 0.006 + 0.001 0 .. 13 290 .. -
North 3.5 Ml les 1415 06/29 0.001 + 0.001 <0.03 63. -North 5 Ml les 14l6 06/29 0.002 + 0.001 o.45 330 -
North 10 MIies 1417 06/29 00004 + 0.001 Oo 13 1200 -North Pu Fence 1418 07/03 0.003 + 0.001 Oa33 120~ 
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CIMARRON FACILfTY 
1985 ANNUAL ENVIRONMENTAL SN-PLES 

Subsurface Sol I 

Sample Date Pu-239 u F 
Sample Location Number ( 1985) (pCl/g) (ug/g) (ug/g) 

North 1 Ml le 1401 07/02 0.001 + 0 .. 001 Oo85 200. -North Fence 1402 06/26 0.001 + 0.001 3.5 160. -
South Fence· 1403 07/03 0.003 + 0.001 1 .. 2 120. 
South ½ Ml le 1404 06/22 0.010 

-
+ 0.002 0.98 330. 

East i Ml le 1405 06/26 0.006 
-
+ 0.001 <0.03 1 l'O. -

West i Mlle 1406 07/02 o.ooa + 0.002 0.53 130 .. -
North 1 Ml le 1407 06/27 0.005 .. 0.002 o. 71 78. -
South 1 Ml le 1408 06/27 0.003 + o.oo, 0.21 160. -
East I Ml le 1409 07/02 0.004 + 0.001 1.2 120. -
West 1 Mt le 14JO 07/03 0.006 + 0.001 0.36 130. -
Northeast l Ml I e 1411 06/29 0.002 + 0.001 o. 72 64. -Northwest 2 M1les 1412 06/29 0 .. 002 + 0.001 0.86 97. -
Southwest 2 MIies 1413 06/29 0.009 + 0.003 <0.04 130. -Southeast 2 Miles 1414 07/02 0.003 + 0.001 1014 260. -
North 3.5 Ml les 1415 06/29 0.001 + 0.001 <0.03 51. -
North 5 Ml les 1416 06/29 0 .. 02 + 0.001 0.16 42., -
North 10 MIies 1417 06/29 0 •. 0010 + 0 .. 0005 <Oo03 160 .. -North Pu Fence 1418 07/03 0 .. 002 + 0.001 Oo33 120 .. 
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CIMARRON FACILlTY 

1985 ANNUAL ENVIRONMENTAL SAff't...ES 

Vegetatlon 

Sample Date Pu-239 u F 
Sample Location Number (1985) (pCJ/gl (ug/g} (ug/g) 

North ½ Mt Je 1501 06/23 0.0002 + 0.0002 0.02 6. -
North Fence 1502 06/26 0.0002 + 0.0002 0.01 5. -
South Fence 1503 07/03 0.002 + 0.001 0.03 1 • -
South ½ Mt le 1504 06/23 0.0003 + 0.0002 0.05 5. -
Eas't ½ Ml le 1505 06/23 0.0002 + 0.0002 0.03 4. -
West ½ Ml le 1506 06/23 0.0005 + 0.0003 0.04 5., -
Covered Pu Pond 1507 07/03 0-0005 + 0.0003 0.05 4. -
Covered Pond 1 1508 06/26 0.0011 + 0.0004 0.03 5. -
Covered Pond 2 1509 06/26 0.0005 + 0.0003 0.04 6. -
Old Surra, Ground 1510 06/23 0.003 -t 0.001 0.07 3. -
North Pu Fence l 51 t 07/03 0.0003 + 0.0002 0.06 6. 



Week 
N.umb.e.c 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

zo 

21 

22 

23 

24 

25 

li 

Northw~st 1/2 Hile 
samoJ e 1J 01 

1.2' 

o.14 

(0. 

"' 

1.2 

0.52 

0.48 

l.O 

1.0 

0.48 

(, . 84 

l.l 

1. 2 

0.92 

o. 72 

D. 84 

0 . 96 

1.4 

0.64 

0.55 

0.78 

0.83 

~ 

•.No Sa.mp 1 e . 

KH lake East 
samoJe 1102 

l.5 

1.4 

2.7 

l.2 

l.5 

1. 1 

1.4 

1. 2 

1.0 

0.56 

0.84 

• 

0.76 

0 . 84 

0 . 96 

0.84 

1.2 

0.80 

O.S2 

0.72 

0.68 

0.64 

0.60 

0.64 

Ll.§ 

--rJ- - ·--: tt-1At- - 1f ACI_: _ _ 
1 

.. - · 

0

1986 ANNUAt ENVIRONMENTAL SAMPLES 
AIR 

Analysts - Gross Alpha 
{vC1/ml x E-14} 

Junction Hwy. 33/74 
--..SMID] e l1 0 3 

<0. 1 

Lt 

1.8 

1. 2 

0.92 

* 

1. 2 

1.6 

1.5 

1 . 0 

0.56 

L-4 

L3 

0.96 

1.2 

0.80 

1. 1 

0.88 

• 

0.68 

o·.sz 

0.88 

0.82 

0.63 

0.42 

Q_..J'Jl 

Week 
~ 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

ll 

Northwest 1/2 H1le 
samoJ e 1101 

0.50 

D~8D 

0 . 47 

0 . 76 

1.2 

0.54 

0.30 

0 . 48 

0 ~21 

0.22 

0.51 

"' 

0 . 47 

0. 92 

1.2 

0.83 

o. 71 

0 . 20 

0.47 

0 . 37 

0.91 

0.42 

0.65 

0.27 

!L..li 

KM Lake East 
Sample no2 

"' 

0 . 67 

o. 37 

0.28 

0. 73 

0.28 

0.55 

1.2 

0 . 34 

0. 16 

0 . 26 

0 . 29 

0.41 

0.79 

1.6 

0.74 

0 , 86 

0 . 70 

0.87 

0. 94 

0.44 

0.42 

0 . 38 

0 . 34 

o._s_2 

Junction Hwy 33/74 
Sample JJ03 

" 

0 . 66 

0 .57 

0 . 53 

0.81 

0.57 

0.32 

0.55 

0.36 

0.44 

0.52 

0.34 

• 

0.59 

0. 74 

1.7 

1.0 

0.63 

O. S4 

1.0 

o .. sa 

0.94 

0 . 23 

0.34 

0.3 

JL...36 

0613E 



Sample Date 
Sample Location M.umw: irnfil 

River - Upstream 1201 06/28 

River - Downstream 1202 06/28 

Pond Northwest of Plant 1203 06/28 

Pond West of Plant 1204 06/28 

~err-McGee Lake East 1205 06/10 

Pond NW of 1ncinerator 1206 06/28 

Stream NW of Old Pond 2 1208 06/28 

Kerr-McGee Lake West 1209 06/10 

Sanitary Lagoon East• 1212 

Sanitary Lagoon West• 1213 

New Sanitary lagoon 1214 06/28 

•Lagoon not 1n use 

CIMARRON FACILITY 
1986 ANNUAL ENVIRONMENTAL SAMPLES 

SURFACE WATER 

Gross Gross 
Alpha Beta Pu-239 

ll&.i/J..l c pc;11 > CpCi Ill 

<10 21 <0.1 

(10 <20 <0.1 

<10 <20 <0. 1 

<10 <20 <0. 1 

<10 <2.0 <0.1 

130 199 <0.1 

46 600 (0. 1 

<10 <20 (0.1 

230 n <0. 1 

u F NO3 
ifilgLll 1m9Lll 1.m9.Lll 

0.004 0.3 4 

0 . 004 0.3 4 

o.oos 0.3 ~1 

0.006 0.4 

0.002 0,3 <1 

0. J1 3.4 21 

0,008 18 15 

0.002 0.4 l 

0.ZT T. 1 1 

0613E 
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CtHARRON FACILITY 
1986 ANNUAL ENVIRONHENTAL SAMPLES 

WEll WATER 

Gross Gross 
Sample Date A1pha Beta Pu-239 u F N01 sample Locat1on ff.umb.eJ: illlli < pC un CpCi/l> CpCi/11 1.m_gflj_ 1m9.Lll .!mill.l 

Nortt, of Plant 1301 06/26 <20 <50 <0. 1 0.016 1.0 17 

Southwest of Old Pond 2 1302 06/28-

Fann Southeast of Plant 1303 06/28° 

Northwest of Old Pond 1 1304 06/28" 

Northwest of Old Pond 2 1305 06/26 36 396 <0. 1 0.007 2.4 S7 

Southeast of Old Pond 2 1306 06/26 .. 

Junction Hwy 33/74 1307 06/28 15 <20 <0. 1 0.002 0.2 

Northeast of Old Pond 2 l308 06/26. 

Southwest of Old Pond 2 1309 06/26· 

South of Old Pond 2 1310 06/26"' 

South of Landfill 1311 06/26 <10 <20 <0 . 1 0.003 0.4 87 

West of Landfi 11 1312 06/28 94 7300 <0. 1 0.017 59 1310 

North of Landfill 1313 06/28 230 3000 <0. l 0.077 157 690 

South of Surtal Pit 1314 06/26 <10 <20 <0. 1 0.002 1.5 9 

North of Bur1al P1t 1315 06/26 S400 740 <0. I 7.0 o.s 5 

Northwest of Burial Ptt 1316 06/26 608 140 <0. 1 l.6 0.8 4 

North of Burial Pit 1317 06/26 <10 21 <0. l 0.02 0.4 8 

Leo's Corral 1318 06/25 <10 <20 <0. 1 0.004 0.4 2 

•ory wel 1 

••well out of service 

0613E 
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CIHAR~ON FACILITY 

1986 ANNUAL ENVIRONMENTAL SAMPLES 

SURFACE SOIL 

Sample Date Pu-239 u F 

samoJ e Location ~ ~ C pC1/H !_!JSLgJ_ iwllsl 

North 1/2 Hile 1401 06/28 <0. l 0.70 100 

North tence 1402 06/30 <0. 1 3S 350 

South Fence 1403 07/02 (0. 1 4.5 118 

South 1 /2 Hfl e 1404 06/28 <0. 1 0.92 363 

East 1/2 Hile 140S 07/02 <0.l 0.68 117 

West 1/2 Hile 1406 06/28 <0. 1 0.98 135 

North l Hile 1407 06/28 <0. t 0.59 98 

South l Hile 1408 06/27 <0. 1 0.91 167 

East l H1le 1409 06/28 <0.1 0.85 97 

West 1 Hile ,~10 07/02 <0.1 0.72 1!6 

Northeast 1 Hile 1411 06/27 (0 .1 0.88 80 

Northwest 2 Hiles 14.12 06/28 <0. 1 0.78 117 

Southwest 2 Hiles 14 ll 06/27 <0. 1 1.0 169 

Southeast 2 Miles · 1414 06/27 (0.1 0.85 291 

North 3. S Hiles 1415 06/27 (0.1 0.51 78 

North s Mil es 1416 06/27 <0 .1 0.75 60 

Mor th 1 o Hiles )417 06/27 <0. 1 0.92 82 

North Pu Fence 1418 06/30 <0. l 0.82 111 
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CIMARRON FACILITY 

1986 ANNUAL ENVIRONHENT~L SAMPLES 

~RF ACE SOIL 

Sample Date Pu-239 u F 

Sample Location ~ illlli CpCill> .(Jl9.L.9.l .(Jl9.L.9.l 

North 1/2 Mile 1401 06/28 <0. l 0.58 l 17 

North Fence 1402 06/30 <0. 1 14 401 

South rence 1403 07/02 <0.1 z.o lo!12 

South 1/2 Ht le 1404 06/28 <0 . 1 0.72 369 

East 1 /2 Mile 1405 07/02 <0. 1 1.6 164 

West 1/2 Hile 1406 06/28 <0. 1 0.76 136 

North 1 Hile 1407 06/28 <0. 1 0.58 93 

South l Mile 1408 06/27 <0. 1 0,96 160' 

East l Mile 1409 06/28 <0.1 0 . 89 98 

West 1 Hile 1410 07/02 <0. 1 0.12 129 

Northeast 1 Htle 1411 06/27 <0. 1 0.91 89 

Northwest 2 Miles 1412 06/28 · <0. 1 0 . 95 117 

Southwest 2 Htles 1413 06/Z7 <0. 1 1. 3 118 

Southeast 2 Hiles Hl4 06/27 <0 .1 0.85 29l 

North 3. s Hiles 1415 06/27 <0. 1 0 . 67 79 

North S Hiles 1416 06/27 <0. l 0.72 68 

North 10 Hiles 1417 06/27 <0. 1 0.92 80 

North Pu Fence 1418 06/30 <0. 1 1. 2 na 
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CIMARRON FACILITY 

1986 ANNUAL [NVIRONHENTAL SAMPLES 

VEGETATION 

Sample Date Pu-239 u F 

Sample Location ~ 1ll§_§J. < pCi 11 l JJLqLg_l 1WU9.l 

North 1/2 H'1e 1501 06/28 (0 . 1 0.02 0.9 

North Fence 1502 06/30 <0.l 0.41 1 . 5 

South Fence 1S03 07/02 <0.1 0.11 2.5 

South 1/2 Hile 1504 06/28 <0.1 0.11 26 

East 1/2 Hile 1505 07/02 (0 . 1 0 . 03 0.4 

West 1/2 Hile 1506 06/28 <0.1 0.07 0.9 

Covered Pu Pond• 1507 

Covered Pond 1 1508 07/02 <0. 1 O, l 0 1.3 

Covered Pond 2 1509 07/02 <0.1 0, 14 1.1 

Old Burial Ground 1510 07/02 <0. 1 O. H 1.1 

North Pu Fence 1511 06/30 -<0. 1 0.14 1.0 

•tocation Of New Sanitary lagoon 

0007S 



~~: 
CIMARRON FACILITY 

1987 ANNUAL ENVIRONMENTAL SAMPL£S 
~IR 

Aoalysis - Gross Alpha 
(uC'i/ml >c £• 14) 

\.leek Northwest 1/2 Mile KM lake East Junction Hwy. 33/74 Week Northwest 1/2 Hile KH lake East Junction Hwy 33/74 
fil.!ImW: Sa.mg]e JlQ) Sa.mQ] e ll QZ Sam~le 110~ ti.l.JJ.!1.bJu: Sam121 e 1 rn l SamQl e lJ .. n ... Samo 1 e_Jl.PJ_ 

01 * 1.5 1. 1 27 0.62 0 . 49 0.41 

02 1. 7 2.2 1.9 28 0.85 0.86 0.53 

03 . . . 29 0 . 32 0. 77 0 . 62 

04 l. 3 1.3 0 . 94 30 0 . 27 0. 7J 0.6S 

OS 0 . 79 0.91 1.0 31 0 , 35 0.59 0. 22 

06 0.95 0.82 0 . 7l 3Z 0.4S 0.27 0.26 

07 1. 2 1.5 1.1 3l l. 2 1. 3 0.76 

08 1.2 l. 3 t.' 34 1. 1 1.. 0.89 

09 l.2 l. 3 1. 1 35 1 . 0 1.8 1. 0 

10 1. 3 1. 3 l.2 36 1. 4 2 . 2 l. 7 

11 2 . 2 1. 7 0.84 37 0.59 1. 2 1. 0 

12 1.6 1.3 1. 1 38 1. 7 0.89 0.50 

13 0.8l 0.75 1.0 39 1.5 1.5 0.53 

14 1. l 1. 1 0.63 40 0.36 0 . 58 1. l 

15 LO 0 . 86 0.67 41 0 . 72 2.3 1.4 

16 1.S 1.2 0.88 42 0.46 0.87 1. 2 

17 1. 8 1.1 l. 3 43 <0.29 0.56 0 . 66 

t a 1.4 1. 2 t.6 44 0 . 5} 0 . 69 0 . 81 

113 0.97 L3 l . l 45 0.4S 0.37 O.S9 

20 0.91 0 . 69 1. 4 46 0.44 o.n 0 . 62 

21 0.58 0.85 O, 3 l 47 0.50 0,S1 0.33 

22 O.S2 0. 32 0. 21 48 0.38 0.36 0.49 

23 0 . 78 0 . 44 .. 49 0.53 I. 4 0.62 

24 0.31 0.40 0.28 so 

25 0.45 o. 18 0.43 S1 0.34 0.4 3 0.38 

2.6 0.55 0.48 0. 71 sz 0 . 09 0 , 30 0. 18 

"tlo Sanrp le . 

061 3£ 



Gross 
Sample Date Alpha 

samoJe tocat\oo M.!Jmlli illlli < pC i Ill 

River - Upstream 1201 06/l6 <10 

River - Downstream 1202 06/16 14 

Pond Northwest of Plant* 1203 

Pond West of Plant 1204 06/16 <10 

Kerr-HcGee Lake East 1205 06/16 <10 

Pond NW of incinerator 1206 06/16 27 

Stream N\.l of Old Pond 2 1208 06/16 <10 

Kerr-McGee Lake West 1209 06/16 <10 

Sanitary Lagoon East~ 1212 -- 180 

Sanitary Lagoon West• 1213 -- l70 

New Sanitary Lagoon 1214 06/16 170 

• Pond washed out in October 1986 flood. 

~ · 

CH-iARRON FACILHY. 
1987 ANNUAL ENVIRONMENTAL SAHPLES 

SURFACE WATER 

Gross 
Beta Pu - 239 u 

l pCi /J > CpCj/1 > 1m9L.ll 

<20 0 . 002 ± 0.002 0.010 

<20 0.019 ± 0.005 0.021 

<20 0.004 ± 0.003 <0.005 

<20 0.011 ± 0.004 <D.005 

<20 0.002 ± 0 . 002 0 . 039 

<20 0.013 ±_ 0. 00 7 <0.005 

<2(J 0.012 :t 0.004 (0.005 

99 0.002 .± 0.002 0 . 18 

98 0.022 .± 0.006 0 . 15 

93 0 . 014 ± 0.005 0.17 

F NO3 'Ra-224 Ra-22'6 
.uMLll J.mgfl_J_ i~ll c oCi I 1 l 

0.4 <l 0.025 ! 0 . 03S 0.12 ± 0.04 

0.4 1. 1 0.56 ± 0.15 0 . 15 ± 0 . 15 

0.3 2. 'l 0.027 .:!.. 0 . 014 0.060 ± 0.014 

0 . 3 2.0 0 ± 0.071 0.24 ±. 0 . 05 

1.4 5.7 0.072 ± 0 . 044 0 . 077 ± 0.041 

0 . 8 2.6 0.025 ± 0.022 0.052 ± 0.021 

0.2 1.0 0.061 ±. 0.070 0.06 ± 0.006 

0.9 1.0 0.019 :t 0.006 0.06 ± 0.006 

0.9 <1 0 . 047 ± 0.078 0.16 .± 0.09 

1.1 <1 0.059 ± 0 . 12 0.025 ± 0 . 13 

0613( 
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CIMARRON FACILITY 
1987 ANNUAL ENVIRONMENTAL SAMPLES 

WELL WATER 

Gross Gross 
Sample Oate Alpha Beta Pu-239 Ra-224 Ra-226 u F NO3 

Sample Location ~ ili8.ll c oCi 11) < pCj/1 > CoC1/ll ( oc; /J > c oc; 11 > lm9ill .LID9LU .lm9Ll.l 

North of Plant 130) 06/16 <10 <20 0.003 ± 0.002 0.13 ± 0.02 0.08 ~ 0.022 <0.005 0.4 < 1 

Southwest of Old Pond Z· l302* 

Farm Southeast of Plant 1303". 

Northwest of Old Pond 1 1104• 

Northwest of Old Pond 2 1305 06/15 <10 <20 0 . 008 i. 0.004 0.008 :t: 0.028 0.27 ± 0.04 0.06 3.Z 1\ 

Southeast of Old Pond 2 1306 06/15 <10 <20 0 . 002 i 0.002 0,034 ± 0.043 0.16 ± 0. 06 0.006 0.2 1. 7 

Junct1on Hwy 33/74 1307 06/16 <10 <20 0. 009 j: O. 004 0.001 f. 0.018 0.06} :t 0 . 025 o.oos 0 . 2 2.8 

Northeast of Old Pond 2 1308. 

Southw~st of Old Pond 2 1309 06/lS (10 <20 o.ooz ± 0.002 0.13 ± O. l2 0. 24 .±. 0 . 1 S 0 . 006 0 . 5 19 

South of Old Pond 2 1310• 

South of Landfill 1311 06/16 <lO <20 0.010 i 0.005 0.010 ~ 0.005 0.28 ± 0.06 0 . 005 0.4 34 

West uf Landfi11 1312 06/16 41 6S 0.002 ± 0.002 0.29 :t 0.012 0.58 .:!: 0.02 0.045 18 620 

North of landfill 1313 06/16 84 25 0.004 ± 0.003 0. 35 ;t. 0. 12 0.18::t0,13 0.078 120 450 

South of Burial P\t 1314 06/15 <10 <20 0.029 ~ 0.067 0.057 ~ 0.019 0.20 ± 0.02 0.00S 1. 3 4 . 8 

North of Burtal Pit 1315 06/16 3850 2450 0.005 ± 0.003 0.036 :t 0.13 0.12::t0,lS 4.9 0.6 6. 

Northwest of Burial Pit 1316 06/15 420 300 0.002 + 0.002 O. lO t. 0 . 033 0.03 .:t 0.03 0 . 54 0.6 4.6 

North of Burial Pit 1317 06/lS 1l <20 0.002 .± 0.002 0.10 ± 0.01 0-22 ± 0.01 0.010 0.3 2 . 2 

Leo•s Corral 1318 06/30 11 <20 0.003 + 0.002 0.079 .t 0 . 006 0.09 ± 0.007 <0.005 0.2 

l. 2 

•ory well 

••well out of service 

0613£ 
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CIHARROU FACILITY 
1987 ANNUAL ENVIRONMENTAL SAMPLES 

S!}RFACE SOIL 

Sample Date Pu-239 u F 
Silrm21 e !.ocati oo ~lli ~ {n!::il'.g} ~ il.!9.Lsl 

North l/2 Mile 1401 06/09 0 . 011 ± 0.002 0.80 180 

North Fence 1402 06/15 0.013 ± 0.006 21. 3 310 

South Fence 1403 06/12 0.002 ± 0.001 2.5 140 

South 1/2 M11 e 1404 06/12 <0.001 1.6 330 

East 1/2 Hile 1405 06/12 0.003 ±. O.OOl 1.4 110 

West 1 /2 Mile 1406 06/09 0.015 .:t 0 . 002 LS 150 

North l Mlle 11\07 06/09 0.001 ± 0.001 0.36 53 

South 1 Hile 1'108 06/12 0.001 ±. 0.00\ l. 2 170 

East 1 Hile 1409 06/12 0.002 .t 0.001 0.96 130 

West 1 Hi1e 1410 06/09 0.004 ± 0.001 1. 1 130 

Northeast 1 Mtle Hll 06/09 0.001 ±. 0.001 l. 0 56 

Northwest 2 Miles 1412 06/09 0.002 ± 0.00l L5 94 

Southwest 2 Hiles Hl3 06/12 0.001 ± 0.001 l.6 215 

Southeast 2 H11es 1414 06/12 0.002 ± 0.001 1.5 270 

North 3, s Hiles 14lS 06/09 0.002 ± 0.00l 0.68 36 

North 5 Miles )1116 06/09 0.015 ± 0.002 0.56 49 

North 10 Miles 1417 06/09 0 . 002 ± 0.001 0.79 165 

North Pu fence ,q1s 06/ 15 0.001 ± 0.001 l. l 120 

0794£ 
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CIMARRON FACILITY 
1987 ANNUAL ENVIRONMENTAL SAMPLES 

S!.!~S!.!RF8~E SQU 

Sample Date Pu-239 u F' 
Sam'2le l.!.2~at1Qo ~ lliill {12Cilgl lusL9J. iJ.!s.l9.l 

~orth 1/2 H11e l40 l 06/09 0.003 ± 0 . 002 4.8 130 

North Fence 1402 06/15 0.005 ± 0.001 l.4 440 

South Fence 1403 06/12 0.002 ± 0.001 2.4 190 

South 1 /2 Mile 1404 06/12 0.013 ± 0.002 1.2 320 

East l/2 Hile 1405 06/12 0 . 015 :t 0.002 1.2 130 

\Jest l /2 Mile 1406 06/09 0.001 ± 0.001 1.4 160 

North 1 Hne H07 06/09 0.002 ± 0.001 0.98 lOO 

South l Hile 1408 06/l2 0.002 .t. 0 . 001 l. 3 lSS 

East 1 Mile 1409 06/12 0.002 ± 0.001 0,88 l60 

West l Hile 1410 06/09 0.001 ± 0.001 1.4 140 

Northeast 1 H1 le 1411 0b/09 0.007 ± 0. 002 0.82 Sl 

Northwest 2 Hiles 14l2 06/09 <0.001 0.91 84 

Southwest 2 Miles Hll 06/12 0.001 i O.OOl L7 280 

Southeast 2 Hiles 1414 06/12 0.006 ± 0.002 1.1 250 

North 3. S Hiles 1415 06/09 0.002 ± 0.001 0.67 45 

North 5 H-11es l 416 06/09 O.OOl ± 0.001 0.61 52 

North 10 Ht les 1417 06/09 0.002 .t 0.002 0.89 iGO 

North Pu Fence 1418 -06/15 0 . 005 ± 0,001 1.4 115 

0794£ 
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CIMARRON FACILITY 
198 7 ANNUAL 'ENVIRONMENTAL S-AMPLES 

~EGEIAIIOM 

Sample Date Pu-239 u F 
Sam12l~ Lgt~tHm tt.u!nlli 1..ill.ll {12Cilgl 1.u,qW .lJaLgl 

North l/2 Hile 1501 06/09 0.0014 ± 0.00'04 1.0 <10 

North Fence 1502 06/15 0.0004 ± 0.0002 <0 . 2 88 

South Fence 1503 06/12 .0.0005 ± 0.0003 <0.Z 68 

South 1/2 Hile 1504 06/12 0.0022 ± 0.0007 <0.2 39 

Ea.st 1/2 Mile 1505 06/12 0.0012 ± 0.0004 <0.2 110 

west 1/2 Hi 1e 1506 06/09 0.001 ± 0.0004 <0.2 200 

Covered Pu Pond 10 1507 

Covered Pond 1 1508 06/12 0 . 002 ± 0 . 001 0 . 24 60 

Covered Pond 2 l509 06/12 0.0803 J: 0.0002 <0 . 2 34 

Old Burial Ground 1510 06/12 0.003 ± 0.001 <0.2 49 

Nortn Pu Fence I 511 06/lS 0.0015 ± 0.0005 <0 . 2 16 

•tocatioo of New Sanitary Lagoon 

0794E 



Week 
of 
1988 

01* 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 

.18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

- I - -., 
f .,1-! 

CIMARRON FACILITY 
1988 ANNUAL ENVIRONMENTAL SAMPLES 

AIR 

NW 1/2 Mile 
Sample 1101 

2.4 
1.5 
1.1 
1.7 
1.5 
1.6 

.. 42 
1.1 

.50 

.97 
1.3 
1.1 

.91 

.48 

.86 

.62 

.47 

.75 
- .. 69 
.55 
.6 
.36 
.46 
.26 
.51 
.OS 

Analysis - Gross Alpha 
(uCi/ml x E-14) 

KM Lake East 
Sample 1102 

09 
1.9 
1.1 

.88 
2.7 
9.8 
1.1 

11.5 
.90 

1.7 
2.0 

.84 

.85 
1.5 
1.6 

.91 
1.1 

.85 

.. 78 

.40 

.37 
.. 30 

7 
.45 

. . 31 
.35 

Samples not collected due to inclimate weather 

Jct.Hwy. 33/74 Noo 
Sample 1103 

lol 
1.2 

.74 
• 45 

1.8 
.95 

1.1 
1.4 

.23 

.13 

.88 

.40 

.61 

.. 41 

.. 98 

.49 

.. 52 

.76 

.93 
.. 38 
.. 59 
.80 
.55 
.45 
.. 42 
.. 21 



CIMARRON FACILITY 

1988 ANNUAL ENVIRONMENTAL SAMPLES 

SURFACE WATER 

SamEle Location 

River - Upstream 

River - Downstream 

Pond-NW of Plant* 

Pond - w of Plant 

KM Lake - East 

Pond - NW of Inc. 

Stream NW Old 4t2 

KM Lake - West 

Sanitary Lagoon-E 

Sanitary Lagoon-W 

Gross Gross 

Sample Date Alpha Beta 

No (1988) (pCi/1) (pCi/1) 

1201 06/24 11 <20 

1202 06/24 14 <20 

1203 06/24 

1204 06/24 23 <20 

1205 06/24 < 10 <20 

1206 06/24 330 150 

1208 06/24 < 10 <20 

1209 06/24 < 10 <20 

1212 06/24 170 40 

1213 06/24 110 80 

New Sanitary Lagoon 1214 06/24 200 <20 

*Pond washed out in October 1986 flood. 

Pu-23·9 

(ECi/1) 

0.009+0.004 

0.003+0.002 

0.002+0.002 

0.003+0.002 

0.003+0.002 

0.004+0.003 

0.003+0.002 

0.003+0.002 

0.002+0.002 

0.006+0.003 

U-238 F N03 
(mg/l)(mg/1) J.!!!g/1) 

0.018 < 1 < I 

0.018 < 1 <l 

0.029 < 1 1.7 

0.005 < 1 < l 

0.39 2.7 36 

0.007 < 1 <l 

0.005 < 1 <l 

0.13 1 .. 3 <l 

0.130 1.2 14 

0.11 1 .. 3 <I 

Ra-224 
(ECi_!l) 

0.021+0.037 

0.021+0.066 

0.010+0.002 

0 +0.13 

0.143+0.064 

0.020+0.079 

0 .. 008+0 .. 013 

0.006+0.027 

0 .. 072+0.013 

0.014+0.074 

Ra-226 
(J2~_i/l) 

0.117+0.034 

0 .. 088+0.060 

0.025+0.001 

0.211+0.594 

0.035+0.040 

0 .. 039+0.088 

0 .. 070+0.015 

0.024+0.031 

0 .. 072+0.014 

0.064+0.084 



TI::. 

CIMARRON FACILITY 

1988 ANNUAL ENVIRONMENTAL SAMPLES . 

WELL WATER 

Gross Gross 
Sample Date Alpha Bet a Pu-239 Ra-224 Ra-226 u F No3 

Sample Location No. (1988) (pCi/1) (pCi/1) (pCi/1) (pCi/1) (pCi/1) (mg/l)(mg/l)(mg/1) 

-- -
North of Plant 1301 06/30 < 10 < 20 0.002+ 0.0020 0.22 + 0.08 0.37 + 0.08 o .. 006 < 1 < l 

SW of Old Pond #1 1302 06/30 WELL DRY 

NW of Old Pond #1 1304 06/30 WELL DRY 

NW of Old Pond #2 1305 ·06/30 < 10 < 20 0.010 + 0.004 0.01 + 0.19 0.16 + 0.22 0.007 2.7 25 

SE of Old Pond #2 1 3 06 06/30 12 < 20 0.010 + 0.006 0.23 + 0.25 0.29 + 0.26 0.009 < 1 <. 1 

Jct HWYS & 74 & 33 1307 09/06 < 10 < 20 0.004 + 0.003 0.079 + 0.002 0 + 0.002 0.005 < 1 < 10 

NE of Old Pond #2 1308 WELL DRY 

SW Of Old Pond #2 1309 06/30 < 10 < 20 0.002 + 0.007 0.35 + 0.24 0.23 + 0.24 0.005 < 1 24 

S of Old Pond #2 1310 06/30 WELL DRY 

S of Landfill 1311 06/30 < 10 < 20 0.008 + 0.004 0.04 + 0.10 0.21 + 0.11 0 .. 005 < 1 38 

W of Landfill 1312 06/30 90 231 0 .. 012 + 0.005 0.41 + 0.02 1.09 + 0.02 0.144 22 480 

N of Landfill 1313 06/30 61 24 0 .. 006 + 0.003 0.12 + 0.12 0.29 + 0 .. 11 0.128 3.1 570 

S of Burial Pit 1314 06/30 < 10 < 20 0.002 + 0.002 0.07 + 0 .. 12 0.23 + 0.11 0.007 1.8 12 -
N of Burial Pit 1315 06/30 3800 989 0.002 + 0.002 0.21 + 0 .. 40 0.18 + 0.44 4.83 < 1 < 2 -
NW of Burial Pit 1 316 06/30 378 116 0.012 + 0.005 0.06 + 0.05 0.06 + 0.04 0.30 < 1 12 

N of Burial Pit 1 317 06 / 30 105 < 20 0.002 + 0.002 0.03 + 0.13 0.11 + 0.12 0.128 < 1 < 1 

Leo's Corral 1318 06/30 < J.O < 20 0.012 + 0.005 0.28 + 0.22 0 .. 20 + 0.17 0.009 < 1 4.5 

U Plant Yard 1319 



Sample Location 

North 1/2 Mile 

North Fence 

South Fence 

South 1/2 Mile 

East 1/2 Mile 

West 1/2 Mile 

North 1 Mile 

South 1 Mile 

East · l Mile 

West 1 Mile 

Northeast 1 Mile 

Northwest 2 Miles 

Southwest 2 Miles 

Southeast 2 Miles 

North 3.5 Miles 

North 5 Miles 

North IO Miles 

North Pu Fence 

T:~~ 

CIMARRON FACILITY 

1988 ANNUAL ENVIRONMENTAL SAMPLES 

SURFACE SOIL 

Sample 

Number 

1401 

1402 

1403 

1404 

1405 

1406 

1407 

1408 

1409 

1410 

1411 

1412 

1413 

1414 

1415 

1416 

1417 

1418 

Date 

(1988) 

07/05 

07/05 

07/05 

07/05 

07 /05, 

07/05 

07/05 

07/05 

07/05 

07/05 

07/05 

07/05 

07/05 

07/05 

07/05 

07/05 

07/05 

07/05 

Pu-239 

(pCi/g) 

0 + 0.01 

0 + 0.01 

0.02 + 0.01 

0 + 0.01 

0 + 0.01 

0 + 0.01 

0 + 0.01 

0 + 0.01 

0 + 0.01 

0 + 0.01 

0 + 0.01 

0 + 0.01 

0 + 0.01 

0 + 0 .. 01 

0 + 0.01 

0 + 0.01 

0 + 0.01 

0 + 0.01 

u 
(Ug/g) 

0.83 

9.2 

0.76 

1.3 

0.99 

0.67 

0.44 

loO 

1.2 

1.2 

0 .. 61 

0.98 

1.8 

L.4 

0.72 

0.40 

lel 

1 ., 9 

F 

(Ug/g) 

250 

260 

160 

310 

150 

160 

70 

170 

150 

140 

70 

70 

320 

300 

80 

50 

95 

140 . 



Sample Location 

North 1/2 Mile 

North Fence 

South Fence 

South 1/2 Mile 

East 1/2 Mile 

West 1/2 Mile 

North 1 Mile 

South 1 Mile 

East 1 Mile 

West 1 Mile 

Northeast l Mile 

Northwest 2 Miles 

Southwest 2 Miles 

Southeast 2 Miles 

North 3. 5 Miles 

North 5 Miles 

North 10 Miles 

North Pu Fence 

T,:=-: 
CIMARRON FACILITY 

1988 ANNUAL ENVIRONMENTAL SAMPLES 
SOBSURFACE SOIL 

Sample 
Number 

1401 

1402 

1403 

1404 

1405 

1406 

1407 

1408 

1409 

1410 

1411 

1412 

1413 

1414 

1415 

1416 

1417 

1418 

Date 
(1987) 

7-5-88 

7-5-88 

7-5-88 

7-5-88 

7-5-88 

7-5-88 

7-5-88 

7-5-88 

7-5-88 

7-5-88 

7-5-88 

7--5-88 

7-5-88 

7-5-88 

7-5-88 

7-5-88 

7-5-88 

7-5-88 

Pu--239 
(pCi/g) 

0 + 0.01 

0 + 0.01 

0 + 0.01 

O.+ 0.01 

0 + 0.01 

0 + 0.01 

0.02 + 0.01 

0 + 0.01 

0 + 0.01 

0 + 0.01 

0 + 0.01 

0 + 0.01 

0 + 0.01 

0 + 0.01 

0 + 0.01 

0 + 0.01 

0 + 0.01 

0 + 0.01 

U-238 
{Ug/g) 

0.64 

4.9 

2.0 

2.0 

0.98 

1.2 

0.83 

1.3 

1.5 

1.2 

0.82 

0.97 

1 .. 5 

1 .. 5 

0.60 

0.39 

o .. 78 

1.4 

F 
(Ug/g) 

100 

390 

150 

270 

140 

l60 

80 

160 

220 

145 

60 

80 

210 

310 

70 

50 

130 

140 



Sample Location 

North 1/2 Mile 

North Fence 

South Fence 

South 1/2 Mile 
East 1/2 Mile 

West 1/2 Mile 

Covered Pu Pond* 

Covered Pond 1 

Covered Pond 2 

Old Burial Ground 

North Pu Fence 

CIMARRON FACILITY 
1988 ANNUAL ENVIRONMENTAL SAMPLES 

VEGETATION 

Sample 
Number 

1501 

1502 

1503 

1504 

1505 

1506 

1507 

1508 

1509 

1510 

1511 

Date 
(1988) 

06/24 

06/24 

06/24 

06/24 

06/24 

06/24 

06/24 

06/24 

06/24 

06/24 

0.002 

Pu-239 
(pCi/g) 

+ 0.002 

0.0002 + 0.0002 

0.0002 + 0.0002 

0.0002 + 0.0002 

0 .. 0002 + 0.0002 

0 .. 0002 + 0.0002 -

0.0003 + 0.0001 -
0.0006 + 0.0003 

0.0005 + 0.0003 

0 .. 0009 + 0.0004 

*Location of New Sanitary Lagoon 

u 
(Ug/g) 

0.049 

0.110 

0.049 

0.013 

0 .. 026 

0.005 

.065 

0.044 

0 .. 069 

0 .. 048 

F 
(Ug/g) 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 



CONCLUSIONS AND RECOMMENDATIONS 

1. As the decontamination and decommissioning operations prog­

ressed it became clear that we should have scheduled the 

decommissionings at a faster pace to take advantage of lower 

burial costs. Burial costs and change in packaging require­

ments have grown progressively more expensive since 1979 when 

the price for L.S.A. waste was $7.50 per cu. ft., the current 

burial cost is $52.50 cu. ft. 

The burial costs for T.R.U. waste was estimated at $100/ft. 

early in the program, but when we obtained approval to start 

shipping the burial cost had risen to $207 cu. ft. and 

climbed to $265 cu. ft. by mid 1987 when we shipped our last 

load. The current price is approximately $400. per cu. ft. 

Cimarron shipped 9,035.4 cu. ft. of T.R.U. waste and 15,188 

cu. ft. of L.S.A. waste We have conunited $6,846,244 to 

date, our estimated total amount will be $7,480,361. Early 

estimates indicated we would spend $111 per sq. ft. for 

the D & D, however since then burial costs have escalated 

which raised our costs to $288 per sq. ft •. 

Page 54 



2. We should have taken advantage of computer data collection 

and retrieval methods early in the program which would have 

improved our record keeping by simplification, plus it would 

have made more data available by computer retrieval ~his 

was recognized too late to be cost effective after the pro­

gram was well under way and manual methods had been estab­

lished. 

3. Decontamination of the glove boxes would have been less 

difficult if the building had been designed with more floor 

space. The building should have been large enough ~to allow 

installation of the glove boxes with access to all sides In 

same cases it was necessary to combine operations d~ring 

production in one glove box as well as place one side of a 

glove box against the~all, this made housekeeping difficult 

and decontamination more difficult, it also made decommiss­

ioning much more difficult because of the restricted access. 

4. The piping system proved to be a problem, during produc­

tion it was discovered this system contained low spots that 

were aifficult to drain This made N.D.A.(non-destructive 

assay) difficult. During decommissioning these low spots 

became a bigger problem that required very careful planning 

to prevent contamination spread and excessive exposure to 

decommissioning personnel. 

5. This plant was equipped with good tooling, the process was 

sound and the product produced was of excellent quality. It 

has been very difficult and disheartening to decommission 

this plant and dispose of equipment that was nearly new in 

condition, yet obsolete by 10 years of age. 
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PLUTONim1 OUT OF CONFINHIENT - LEAKS' SPILLS' etc 0 

I. INTRODUCTION 

Unc.onta.incd plutonium, outside the confinement of glovcboxes 

and slot hoods, is a potential hazard to perso.nf in a room 

with such a condition. Inhalation, ingestion, :i.nJ ·e.,;tion or 
l• • 

absorption of plutonium into ~he body can cause radiation. 
' . 

c1amagc to the -body tissues, fluids, organs and bone • 

.. fhe detection of plutonium in the working environ)""l.cnt cr:n be 

) by visually seeing a spill of material, or by finding ~ll 

opcr..ing in the cordincmcnt system. An automatic air sam1Jler 

alarm or a liquid level alarm may be heard. The use of 

.survey- instrum~nts i.s one of' _the best means of detection. 

Air so.mplc counting is another means to discover plutonium 

out-of .. contrcl. Air pressure gauges uncl air flow indicators. 

on the confinement systems can indicate the possibility 

that ,a leak of plutonium contamination has occurred. 

Upon dctc:ction of plutonium out of confinement, it is 

i:nprYt t r:nt that porso21n.el promptly prot~ct themselves, obtain 

H ~ n 1 th Phy s i c s s o rv i c c u n cl r :i d them s c 1 v c s o f any pc :ts cn1 a 1 

ccm tn1nin,H. lon. Invest i r,n ti on of tl1c cause an<l cvn 1 uri U on 
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of the c.xtcnt of the problem with su ,scqucnt correct.ion, cl ean.,. 

up, and finnl recovery must then be accomplis:·hcd.. If the 

incident or spill is of grca t enough sevcri ty, formal re1)orts 

to Company ~Jo.nagcmcnt and the Nuclear Regulatory Commi s sion ,are 

required. 

It is the purpose of these instructions to provide plutonium 

plant personnel, particula2·ly Health ,Physics personnel, with 

guidance for proper response to situations involving 

plutonium "out-of-confinoment. 11 This guide ·docs not give 

instruct io ns concerning releases of hazardous materials 

w her c -::. o ta 1 bu i l ding e vacua t ion _ i s n e cc s s tl'l' y., \·1 h c re th c 

general public would be potentially. exposed or other such 

serious incidents as are covered in our Emergency -Manual a 

i 

-I I. THE I, ~sTRUCTI ON TABLES 

Tables, Nos. 1, 2 and 3, arc included which show· a list of .. 

actions to consider depending upon the contamination problem 

encountered. The problem(s) are defined in tho -scope of 

each table. In the columns marked "Prioritywr thcro are 4 

ca!egoric5, as follovs: 

l Very prompt action - 1st priority 

2. Within minutes after 1st priority actiC'n 

3. Within hours nf ter 1st pd ori ty net ion 

4. Within <lays nftcr 1st priority nctlon 
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IIa TIIE INSTRUCTION TABLES .. cont.inuod 

An attempt has been made to list the actions with the 1st 

priority at the top of the list and the least priority at · 

the bottom. In many incidents not every action listed will 

need to be done. Each should be considered, !however ., 

The "Responsib!ility'' columns includes the 0 1st pcrson ~0 The 

"1st person" may be more than one person, however he is 

usually the first to detect a problem and spread the alarm4 

The "II.P." column lists act.ions or duties IL.Po technicians . 
can be expected to perform as well as duties )other health and 

saf ctr pe 1~ sonn~l may perform Persons other th~n the 1st 

p e rs on o r H • P • person n e 1 a re a 1 so 1 is t e d .. ~r hes e may be persons 

involved in an incident or they may be persons used for the 

recovery from an incident. 

The final . column includes sp~cial qualifying ."notes" or instructions 

and references . to proccclurcs. These ''notes" are numbered and 

the numbers correspond to numbers in the "priority" columns 

adjucent -to the specifi~ ~ction 'listed in the lit column. 
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Scope: Contaraination loun~ on bod~ ~r clothing >500 <5,000 d/m - Piobe 

Actions to Consider 

\-: h e n A p p 1 i c ~ b 1 e 

Ca1i ' H.P. for Assistance 

?ersonnel Survey 

t:.E_:;:i:ve i bog crntalil~ clothes 

O~tain ~0se Swipes 

Priori t,y 

1 2 3 

Ix 
I X 

I 
i X 

C 
0 .. 
~ a.. 

41:;:; = 
,_... :l.. 

X 

X X 

X 

Responsibilit,t 

Others as Listed 

Others Involved 
11 II 

II II 

A J. .1. .11.CHi-~.cA, r 1 v .i~.1...___ ..,. Ii - 1 o -., J 

I~otes und 

References 

1 • K ?> f·~ P - 1 0-6 7 

2. Use Tcble Ii if 

contar.-:i nation W-- =+_L:_~1 
~ r; :· s on n e 1 · D ~cont am i n at i on _:_ _ _l_~_J x ---------------..-------------
L cc c ! ~ Contamination Source ~ r----1 x _____________ _. ___________ _ 

II II > 5 , 0 0 G d / m i s f o u r.d • 

D T P .; T r e a t ~: e n t I ~ - x I P e r S··O n ( s ) i n n e e d I S v, i p e > 5 0 d / rr, 

;·J ~ ;_; n d Co u ii t I ~ I ·- I x P er so n { s ) i n n e Ed I KM- n P- l O - 9 0 

____ -----------------t----i-i2-_l_J_J x Person ( s) ass i g n ed '.2· 2 ~.: ~ :, t ::11;! i n i:! t e S u r f a c e s i f N e e d e d 

C c• r:1 p : e t ~ L o c a t i c n C a r d s x I I x I I Others Involved 4 • t: i-~ - N P - 1 o -6 7 , r s e 

-! :-. ~er vi e \·: f o ~ me re De ta i 1 s ( x 2-_ 71 . 11 11 
( em e r g ency r~!c. :1 J a l i -: 

6 i o--A s s a y Sam p 1- i n g ., . · · -S · x ~ P er s on { s ) i n, need - • ... , .· rn e d i ca 1 h e 1 p .. i s 

P2.rticle Size of Contamir.ant I 6 ~ x n~eded · 

- $ c lt: bi l ity of Cc 11 tam i flan t j I 
I 

I 6 I I x 5 • If pc s i ti 'J2 i; ,- :; e 
·•1n-Vivo 11 Count {s"chedule) · I I i 71 x Ix I Person{s) in need l s~•.-ipes \·:ere f~und 

F i r> c. 1 Fi x of Ca u s e H= _:_LJ __ I P er s o n ( s ) a s s i g n e d I KM - i: ? - l 0- 6 7 

Final Survey(s) I x I Ix 
_c 0:n? i 1 e De ta - t ·x l I x ! \ 6. (If poss i ~ 1 e) \~-~ 

. ----------. I XI ~-- -~ -' • T-r- ' --1-,-
-- - - r--. +-+-,-!-
--- - . -- - - . -· - . -- ·- -= ...... -- - ---. j __ .1 __ .___:...L~ - I ----- -..... "" -

i!ri~e & Distribute Report{s) X 

~ -::;- - .-:: ··-

0 0 S i t i V e ; : 0 S E:: S ,-: -. :, r; S . . 
_, · · - r·o .r:,,u 11'' 
(~ .• ··· C t: I • u ._ -· 6. -------

f. ti o f f DTP A \ d: ~ ~ 1 ·,i ~· n - ......... - ~ ... - - -...... . ~.,,:. ~ -~ ----



Srf'~O• 
,._,...,J,., - -

___,... 

1. 
2 • 

, I 11 11 TA t> L l: I 
n'"v 

Page 1 of 2 

A valid automatic air sampler alarm sounds, or 
A visible spi~l ~s seen, or 
s~oke is noticed~ or 
An o;:>ening or void in the confinement system is easily seen, - or 

- .... 11i,, ., ·1~"" 1 

' \ ,' 

~-" 

3. 
4. 
j • A survfy sho~s >5,000 d/m (srnearable on equipment) or on a person (direct). 

Actions to Consider 
Hhen Applicable 1 

Priority 

2 3 

C 
0 • 
V) c_ 

41 ..... , s,_. 

V) J; = 
r-• Ci.. 

Respon s ibility 
Others as Listed 

Notes and 

References 

~1ert Others in Room 

Pu~ en R~spirator 
x I j · -I x I · · ' 1. 

0

G i Ve D T p A i f: 

Ix ! x Al 1 Others Involved Nose Sh'i pes > 30 ~/r.. 
~ a 1 ·= H • P • ! x . _ f G I o r - r .. i r :; 2 x l O - 1 C 

::: '' a c ,;a t e a n d s i an d o u ts i de o f rJ o o r :17 _ . ~ I x _ JI. 11 o th e r 5_ J n y n ) v Pd i n h a 1 E d ; s e e 

~y~ckt~pe or stop leak if found x \_J_j_l: ______ Othe~s C0op 2ratP uci/riil-hr. or sr:,o'r(e 

~,:,-~.:-!'nel St.irvey l~J___LJ_l1; l.z___j_" " " I i~;:-i1?-1C-~0 

Re;~ov.e J bag contar:ii nated clothes 1-;1 G:7 x 1 1
' 11 11 

;; cs ~-= S \-: i p e s W ·x ·· I x 11 11 11 ? • c n H.ll.Llli:.uL.d..s--=--1!. ~ o 

IX I X I X II JI It 1 KM-- il P- l 0- 6 7.. If Personnel Decontamination & Survey 

to~ special clothes & air pac V ,. - .__,~ a n d a t l ea s t o n e h e 1 p e d medical e~tentic~ 1s 

( 
-0 u i' c k f i x o·f c a u s e I I ' _ _ -- - -,. - . , - , ( ---....:..-------------1--.- --- ---

-C -co v e r c on t 2 mi n a t i o n \·/ / ta p e / p 1 a s ti c ! I ' -I I ~ .. - · ... · .... --· - ---
needed use E~2rgercy 

r-ianual Proced:..:res. 

Tu r n o n s p i 1 1 s \·11 t c h I · I x : · - -\ 

Collect Air Sa~ples 

Se~l off rocm and/or post signs 
C0~r.t Air Samples {1st count)_· 

OT?A Tre~tr.1ent 
Hound Count 

-
X 

X ...._ 

I X r; 
-
2 I I 

X 

X helQer(~) 
X 

x 1Person{s} in need 

X 
H II II 

Investigate & Survey Record Finding x 1x 

3. Use criteria in 
a i O a s s ~ y s a ::-1 ~ 1 ; n g 

pro c e du r ~ i: :-~ - : : P - 1 C - 6, 

D; :~ i de fur the r act i on wi th I·1Jl.!!! t · ' -4 x _J__ I x A or o__p r; ate Mom .i ~ Us e c l'"i t e: _i~_ i r. __ 
...... -- • • ' .. , • • t ' ,, ,,. - -II -

1.::··c-=nhot:se ror contat;nnat1cn contro0_· _,_:5 l x :p~:-son(s) Assianed ?,.·.-i~P-1.J-o,_ i.:i:1, i.! ;sc, 

I ':'.r:~ ~ ~ 0 • • , . I 
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Scope:- _ 

C 
R12soonsibility ;fotes and Actions to Consider Priority 0 . 

VI a_ 

Hhen Applicable 1 2 3 4 .LI ~ .. Others as Listed References - Vl O = ., 
,-a_ --

Clean up visible spill(s) · I _J x I ·1 l . I . Person ( s ) Ass i g n e d . , schedule I n-- 'l i V 0 

C Q :·.~ ;J l e: t e LO Cati On Ca rd S =f=\ x \ \I x I P e rs o n ( s ) I n v o he d ; f the Di?J:.. ~l.. r ~ ~ 

I~tcrview Personnel -----l. _L_ I X I ti II I r.1ent \,1 2s ne e~~d. 
No~ification list I \ 1 l2J 1-lP&IS Mg·r/Coordinator l 

4" 

1riC ~X 

: ~ terr:, in e Fi n ~ '. f, i r Co ;i ,; ~ n tr a ti on •· x _ _ - -- ~I . I Ki-;- II :. - l O - G $ 1; ?: ~ n 

:..,1cassay Sar.ipl1ng ,j x x Person{s) 1n need >32 1•1PC-hr. Use 

P ~ :~ t i c 1 e S i z e o f A e 1~ o s o 1 l~ -x L a b I< i·i - I-! P - l O - 6 7 f o r ~ ~ ~ r 
5 o 1 u ~ i l i t y o f Co n ta mi n a n t LL I I x J= -;-1 Lab J B i o a s s e y res u 1 -~ 

B ~ ~ i -n a l d g & E c; u i p . De ton tam i n at i on I I I xl I I P 2 rs on ( s ) As s i g n e d 

Eegi i1 Permanent Fix j 
-------- ,------------~·i--!--+--t--1 

X If II 

Final Survey after Fix 
_____ .. - I I i---l X X 6 .. · Incident report by HP_ 

In-Vivp 41 IX & operations Supervisors. 

IGpase \-!ork Restri~tions I I I I s! x ~ Supervision of & Ren.art to NRC by Co~r- • 

------------:~LLFJ-1_1 Person( s) - nvo 1 ved -porate Sta.ff Health 

Co~~i 1 e Oa ta a nd Hri te Repcrt( s) I I L G! 7x ! See No t e 6. Ph_y-sicist & Vice Presi--. 1-l f f J j dent, Nuclear Licensing :· 

7 fl I l f & Regulation. 1
-

-------:----1 ·-7--1~ ~ 
. , I I ·--------------;-l --r-i --:r--T · t__.l _J 1 •• 
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,A3LE #3 
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· -;cope: Detection of Pu by Stationary Air Sample Results Only -
Ai r Con cent r a ti on > l l·i PC ·· 

~ctio~s to Consider 

~hen Applicable 

:~c,tify Sup2rvisicn 

~ c :: t Ro o n, R e q u i 1~ i n g Re s p i r a t o rs 

:::cl l ~ct Addi ti ona l Air S:.1mol es 
Su~~ey i ~carch for Cause 

Cb tain lc~ation cards - exposure ---
Jeter8ine Respirator Factor· 

Priori~y Resoonsibility Notes end 
l 2 3 4 °: References 

:c 

\ x I I · I j ~- I l • As 1 n s t r u c t e d by H & S S u p er v i s o r · · - · 

I x I \ l_j_x ! 2: ( a ) < 3 2 Mr C- hrs/ 1.-,' ,~ - ca u ti on er.~ al c v e ~ s to 

JLLlf_i minimize fu1·ther e xoosure (b) >32 ;-:?~-hr~/-.·<, 

p 2 rri_~ :_2: I 2-__I notify Corporate Staff Health Physicist. 

b--fxl ____ 

1 

I · i x ] i mo o s e 1·1 or k r e s t r i c t i o n ( c ) 4 0 ; •.? C - ~ rs h: ~: , 

L_ ~ ~ J q 3 • F o r e ,._ c o s u r e s > 2 x l O - l O u c i/ m l - ['.,__i::......__,__:;__g ~=-----
r r:! ?" ti C 1 e s i z e O f ~. = r Os O 1 l -7 I ~ I Kn- 1-~ p - 1 0 - 9 0 

~ 'J i u-b i l i t y 8 f f, e r O s O 1 I l I : I I X 4 '-u s e D r O C e d u r e K 1-1- n p - l O - 6 7 

I::tervie~·: iil·volved persons 1=1 x } x I .,< ts. Co:;1p~le dnta frorrL 5Ur;evs. intervie~·:s end 
-

\J t l X 22_~errni n~ i·iP C-li:--sj\-,;~ exposure 2 invest10ations 
Give D1PA tn~atment 

I 
3 X 6 . Correct problem as soon as oossible. Shut 

Iss·Je B i o as s a y S 2. 1:1p 1 e Kits ,4 X - d Cl\·! n offendina ooerations if a 1I f i XI! Cr.:"1'10t 

Cor·pl etP. Investigation of Cause I . I Is _l_x . be :made and s_u b s e_q u en t a i r s a mp 1 es cont i n ~J e 

Corr~ct Ca~se o'!'" Problem t I Gl6 6 above 3 MPC. [ 

~ :: )·1 e d ll i c in-'.'ivo Counting t I ! . I 7 1 x 
~-I~~ i tr c 11 d Dist r i Lute Re ports !_l_ LJ 8 I x 17. Use c rite 1· i a in K...;..r._-:-......;N;_.:_P_--'-·1---=----0_-....:;_6-=-7 __ --'-____ _ 

- I i f I J ;3. KM incident reports by H.P . and .oc2r3tions 
------------ii i ! I 17 
------------------=-----.J_l_}_L. ti - I Physicist and Vice President~ Nuclear Li~J!sing & _O_ l_J . J Regulation. 

___ J f I - t_L_J_ 

superviscr_ Reports to NRC by Corporate Sta.ff Heal th 
) _ 

! . 

• 



1-10 

3.1 Ventilating, Heating and Air Conditioning 

Basic System 

The building ventilation system is divided into three different sub-systems. 

The first consists of the building supply air fans and contains the heating 
and cooling coils. The second consists of the room air exhaust fans. The 
third system consists of the process exhaust fans. The process exhaust fans 
are further divided into four systems: the first exhausts the air from the 
acid glovebox; the second exhausts the air from the solvent extraction plant 
gloveboxes only; the third exhausts the air from all laboratory hoods and slot 

boxes; and the fourth exhausts the air from the gloveboxes handling basic 

solutions. A schematic ventilation flow diagram for the Cimarron Plutonium 

Plant is shown on Figure 6. During standby, the acid and basic glovebox 

ventilation systems are joined together. 

General Design Features 

Supply air and room exhaust air fan systems consist of three fans each, any 
two of which will supply and exhaust the required air through the interior of 
the building. The third fan serves as a standby fan in each system and also as 
an emergency fan to increase the air flow in any given area when required. 
The ventilation system is designed for 8 air changes per hour, minimum, and 
for an emergency of 12 air changes per hour. 

The supply and exhaust air fans are interlocked so that a failure of a fan in 

either system will shut down the corresponding fan in the other system. All 
supply and exhaust fans are i nsta 11 ed with back fl ow preventers. An emergency 
generator is provided to power the glovebox exhaust fans and one each of the 
supply and room air exhaust fans in case of power failure. 

The entire ventilation system is equipped with instrumentation to detect 

abnormal operating conditions, such as excessive pressure drop through the 
absolute filters, loss of negative pressure in the spaces within the building, 
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