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KANSAS DEPARTMENT OF HEALTH AND ENvIRONHENT 
Kansas Health & Environmental Laboratory 

Organic Chem.i.stry Laboratory 
Topeka, Kansas 66620 

GC/MS ANALYSIS REPORT 

Report To: PAM CHAFFEE 
Address: PORBES BLDG. 740, TOPElCA, KS. 66620 

Lab Number: 0024300C 
Report Date: 4-20-90 

SAMPLE COLLECTION INFORMATION 

Sample Identification Number: SWSESESW033425E . Sample Type: WATER 
Collection Site: SWS - GULF CHEMICAL 03011234, CRESTLINE, KS. (CHEROKEE CO . ) Collected Bys CHAFFEE/COOPER Dates 4- 4-90 Ti.met 1940 

RESULTS 

PRIORITY POLLUTANT 
ACID EXTRACTABLES 

ORTHO-CHLOROPHENOL 
2-NITROPHENOL 
PHENOL 
2,4-DIMETHYLPHENOL 
2,4-DICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
4-CHLORO-M-CRESOL 
2,4-DINITROPHENOL 
4,6-DINITRO-O-CRESOL 
PENTACHLOROPHENOL 
4-NITROPHENOL 

Note: 2,6-Dichlorophenol if present, 

Analyst: DENNIS L. DOBSON 

~;.0 

OF ANALYSIS 

Concentration Detection ·Limit 
(UG/L) (UG/L) 

NOT DETECTED 2.0 
NOT DETECTED 2.0 
NOT DETECTED 2.0 
NOT DETECTED 2.0 
NOT DETECTED 2.0 
NOT DETECTED 2.0 
NO'l' DETECTED 2.0 
NOT DETECTED so.a 
NOT DETECTED 10.0 
NOT DETECTED 10.0 
NOT DETECTED 10.0 

is calculated as 2,4-Dichlorophenol. 

Roger H. Carlson, Ph . D., Director 

RECEIVED 

BUREAU Ul" 
ENVIRONMENTAL 

REMEDIATION 
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KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT Kansas Health & Environmental Laboratocy Orqanic Chemistry Laboratory 
.Topeka, Kansa5 66620 

GC/MS ANALYSIS REPORT 
Report To: PAM CHAFFEE 
Address1 FORBES BLOG. 740, TOPEKA, KS. 66620 

SAMPLE COLLECTION INFORMATION 

Lab Number: 0024290C 
Report Date: 4-2Q-90 

Sample Identification Number: SWSESESW033425E Sample Type: WATER Collection Site: SWS - GULP CHEMICAL 03011234, CRESTLINE, KS. (CHEROKEE CO.) Collected By: CHAFFEE/COOPER Date: 4- 4-90 Time: 1940 
RESULTS OF ANALYSIS 

PRIORITY POLLUTANT BASE Concentration Detection Limit (UG/L) (UG/L) . 
2.0 
2.0 
2.0 

NEUTRAL EXTRACTABLES 
HEXACHLOROETHANE 
BIS(2-CHLOROETHYL)ETHER 
BIS(2-CHLOROISOPROPYL)ETHER ..... HEXACHLOROBUTADIENE 

NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 

2.0 .·,;.:, 1, 2 I 4-TRICHLOROBENZENE 
·=.,;.,. NAPHTHALENE 

BIS(2-CHLOROETHOXY)METHANE 
2-CHLORONAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENB 
DIMETHYL PHTHALATE 
2,6-DINITROTOLUENE 
FLUORENE 
4-CHLOROPHENYL PHENYL ETHER 
2,4-DINITROTOLIJENE 
DIETHYL PHTHALATE 
HEXACHLOROBENZENE 
4-BROMOPHENYL PHENYL ETHER 
PHENANTHRENE &/ OR ANTHRACENE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRE NE 
BUTYL BENZYL PHTHALATE 
BIS(2-ETHYLHEXYL) PHTHALATE 
CHR.YSENE &/OR BENZO(A)ANTHRACENE 
DI-N-OCTYL PHTHALATE 
BENZO<(B) &/ OR (K)>FLUORANTHENE 

. . BENZO(A)PYRENE 
INDENO(l,2,3-C,D)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

Analyst: DENNIS L. DOBSON f\ 
a~~ 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

10.0 
2.0 

10.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Roger H. Carlson, Ph.D., Director 

RECEIVED 
APR 2 41990 

BUREAU Ur 
ENVIRONMENTAL 

REMEDIATlON 
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KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT 
Kansas Health & Environmental Laboratory 

Organic Chemistry Laboratory 
Topeka, Kansas 66620 

PESTICIDE ANALYSIS REPORT 

Report To: PAM CHAFFEE Lab Number: 0024280C 
Report Date: ' 4-23-90 Address: FORBES BLDG. 740, TOPEKA, KS . 66620 

SAMPLE COLLECTION INFORMATION 

Sample Identification Numbers SWSESESW033425E Sample Types WATER 
Collection Site: sws - GULF CHEMICAL 03011234, CRESTLINE, KS. (CHEROKEE CO.) 
Collected By: CHAFFEE/COOPER Date: 4- 4-90 Time: 1940 

RESULTS 

PRIORITY POLLUTANT 
PESTICIDES 

ALDRIN 
ALPHA BHC 
BETA BHC 
DELTA BHC 
GAMMA BHC 
CHLORDANE 
P,P' ODD 
P,P' ODE 
P,P' DDT 
DIELDRXN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
HEPTACHLOR ~ 

HEPTACHLOR EPOXIDE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

Analyst: JOHN GOULD Ji-

OF ANALYSIS 

Concentration Detection Limit 
(UG/L) 

NOT DETECTED 
(UG/L) 
0.025 

NOT DETECTED 0.025 
NOT DETECTED 0.050 
NOT DETECTED 0.050 
NOT DETECTED 0.025 
NOT DETECTED 0.20 
NOT DETECTED 0 . 040 
NOT DETECTED 0.020 
NOT DETECTED 0 . 10 
NOT DETECTED 0.050 
NOT DETECTED 0 . 020 
NOT DETECTED 0.020 
NOT DETECTED 0.10 
NOT DETECTED ·O .10 
NOT DETECTED 0.020 
NOT DETECTED 0.020 
NOT DETECTED 2.0 
NOT DETECTED a.so 
NOT DETECTED 2.5 
NOT DETECTED a.so 
NOT DETECTED a.so 
NOT DETECTED 0.50 
NOT DETECTED 0.50 
NOT DETECTED a.so 

Roger H. Carlson, Ph.D., Director 

\$($1'$D 
~t6\9IO 
15~\J ~NT~Lr 

ENAVJ:~~ti T10N 



KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT Kansas Health & Environmental Laboratory Organic · Chemistry Laboratory 
Topeka, Kansas 66620 

GC/MS ANALYSIS REPORT 
Report To: PAM CHAFFEE 
Address: FORBES BLDG. 740, TOPEKA, KS. 66620 

SAMPLE COLLECTION INFORMATION 

Lab Number: 0024200C 
Report- Date: 4-13-90 

Sample Identification Number: SWSESESW033425E Sample Type: WATER Collection Site: SWS - GULF CHEMICAL 03011234, CRESTLINE, KS. (CHEROKEE CO.) Collected By: CHAFFEE/COOPER Date: 4- 4-90 Time: 1940 
RESULTS OF ANALYSIS 

PURGABLE ORGANICS 

CHLO ROME THANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLO RO ETHANE 

···~ DICID..OROMETHANE 
1,1-DICHLOROETHYLENE 
1,1-DICHLOROETHANE 
TRANS &/OR CIS 1 ,2-DICHLOROETHYLENE TRICHLOROMETHANE (THM) 
1,2-DICHLOROETHANE 
1,1,1-TRICHLOROETHANE 
TETRACHLOROMETHANE 
BROMODICHLOROMETHANE (THM ) 
1,2-DICHLOROPROPANE 
TRANS 1,3-DI~HLOROPROPENE 
TRICHLOROETHYLENE 
BENZENE 
DIBROMOCHLOROMETHANE (THM) 
CIS 1,3-DICHLOROPROPENE 
1,1,2-TRIClil..OROETHANE 
BROMOFORM (THM) 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHYLENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
META-XYLENE 
ORTHO &/OR PARA-XYLENE 
1 , 3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1 , 4-DICHLOROBENZENE 

Analyst: RICHARD L. PIERCE ttl 

Concentration 
(UG/L) 

NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 

Detection Limit 
(UG/L) 
5.0 
1.2 
0.8 
3.7 
0.9 
0.6 
0.5 
0.5 
0.5 
0.6 
0.7 
0.7 
o.s 
o.s 
0.8 
0.6 
o.s 
0.7 
0.9 
0.6 
1.5 
0.6 
1.1 
o.s 
o.s 
0.7 
0.6 
0.6 
1.0 
1. 0 
1.0 

Roger H. Carlson, Ph.D., Director 

RECEIVED 
APR 1 7 rqqn 

BlJREAL ,_J. 

ENVIRONM~Nr AL 
REMEOtA Tf 01'1 



.. 
.-:::; .. 

. . :: 

' ' 

KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT 
Division of Laboratories and Research 

Radiation Chemistry Laboratory 
Bldg. 740, Forbes Field, Topeka, KS 66620-8420 

(913) 296-1630 

REPORT OF LABORATORY ANALYSES 

Report To: Radiation Control Acct Code: RT Sample ID: 

Location: 
Source: 
Types 
Coll By: 
Del By: 

Remarks: 

* * * * 

GULF CHEMICAL SWS 
SWSESESW S03T34R25E 
Surf ace Water 
CHAFFEE/COOPER 
CHAFFEE 

* * * * 

Lab Number: 

Date Collected: 
Date Received: 
Date Reported: 

* * * * * * * * 
ANALYTICAL RESULTS 

Results are in Units of Picocuries per Liter 

Oet. 
Parameter Concentration Error Limit 

Gross Alpha 4 1 
Gross Beta NA 
Tritium NA 
Total Solid NA 
Chromium-~ NA 
Manganese-54 NA 
Iron-55 NA 
Iron-59 NA 
Cobalt-57 NA 
Cobalt-58 NA 
Cobalt-60 NA 
Nickel-63 NA 
Zinc-65 NA 
Galliu.m-67 NA 
Strontium-89 NA RECEIVED Strontium-90 NA 
Zirconium-95 NA 
Molybdenum-99 NA 
Technetium-99m NA APR f 9191) Ruthenium-103 NA 
Ruthenium-106 NA BUREAU O!-Indium-111 NA ENVIRONMENTAL Iridiu.m-192 NA 
Iodine-123 NA REMEDIATION 
Iodine-125 NA 

6826RC 

4- 4--90 
4- 9-90 
4-18-90 

* * * 

Confidence 
Level 



. . ~· 

··- .:· ... 

-
Sample Numbers 

Parameter 

Iodine-129 
Iodine-131 
Ceeium-134 
Cesium-137 
Barium-140 
Ytterbium-169 
Carbon.:.14 
Phoephorus-32 
Radium-226 
Radium-228 
Gross Uranium 
Potassium 

··,..:··· ... :-::.. .. 

Concentration 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

··-- _,.-_ : . 

Error 

Lab Number: 

Page 2 

6926RC 

Det. 
Limit 

Confidence 
Level 

All results are expressed at the 95\ confidence level except as noted. 
NA - Not Analyzed 
ND - Not Detected 

Analyst: FZ 

Copy; PAM CHAFFEE (BERJ 
RAD LAB 

.. 

RECEIVED 
APR 1 91990 

BUREAU Ot 
ENVIRONMENT 4L 

REMED\A TION 
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KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT Kansas Health & Environma~tal Laboratory 
Biochemical Analysis Laboratory Bldg. 740, Forbes Field, Topeka, KS 66620-8420 

(913) 296-1657 

RESULTS· OF LABORATORY ANALYSES 
Report To: PAM CHAFFEE--BE~ 
Address: Lab Number: 1962PT 

Account Code: BER 

Locality: GULF CHEMICAL 03011234 CRESTLINE 
Collected By: CHAFFEE/COOPER 

Sample ID: SWSESESW033425E 

Comments: SWS DISSOLVED HEAVY METALS 

Matrix: WATER 

Time Collected: 1940 

Depth Collected: **** 
Date Collected: 
Date Received1 
Date Reported: 

4- 4-90 
4- 9-90 
4-17-90 

* * * * * * * * * * * * * * * * * * * * * * * * * 

Total Hard. 
(CaC03) 

Calcium 
Magnesium 
Sodium 
Potassium 

Total Alk. ~ 

(CaC03) 
Chloride 
Sulfate 
Nitrate 
Fluoride 

(N) 

Cyanides 
Oil/Grease 
Phenols 
TDP 
Sulfide 

Chemist: FD 

* * * * * 
Copy To: FILE 

Results expressed in Milligrams/Liter 

166 

56.S 
6.1 
9.1 
NA 

104 

10.0 
so 

1. 90 
0.13 

NA 
NA 
NA 
NA 
NA 

* * * 

pH 
Turbidity 
Specific Cond . 
T. Dissolved Solids 
Total Phosphorus (P ) 
Silica (Si02) 
Boron 
Dissolved Oxygen 
BOD 
COD 
Ammonia (N) 
T. Sus. Solids 

Carbonate Hardness 
Non-Carbonate Hard. 
NaHC03 Alkalinity 
MBAS 
Flash Point 

NA - Not Analyzed 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

104.0 
NA 
NA 
NA 
NA 

Iron 
Manqanese 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper · 
Lead 
Mercury 
Selenium 
Silver 
Zinc 
Aluminum 
Beryll1.um 
Nickel 
Antimony 
Thallium 

0.07 
0.23 

0.001 
0.09 

ND 
ND 
ND 
ND 
ND 
ND 

0.002 
0.07 

NA 
NA 
NA 
NA 
NA 

ND - Not Detected 

* * * * * * * * * * * * * * * * * 

RECEIVED 
APR J 9 ··• " !. 

•ootf 
BURE.Au 01' 

. . ENVIRONMENTAL 
REMEDIATION 
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KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT 
Kansas Health & Environmental Laboratory 

Organic Chemistry Laboratory 
. Topeka, Kansa:s 6 6 6 2 0 

PESTICIDE ANALYSIS REPORT 

Report To: PAM CHAFFEE 
Address: FORBES BLDG. 740, TOPEKA, XS . 66620 

SAMPLE COLLECTION INFORMATION 

Lab Number: 0024370C 
Report Date: 4-30-90 

Sample Identification Number: OOOONWNE043425E Sample Type: WATER 
Collection Site: IND WELL - GULF CHEMICAL 03011234 , CRESTLINE, ~s. (CK CO.) Collected Bys CHAFFEE/COOPER Oates 4- 5-90 Time1 1225 

RESULTS 

PRIORITY POLLUTANT 
PESTICIDES 

ALDRIN 
ALPHA BHC 
BETA BHC 
DELTA BHC 
GAMMA BHC 
CHLORDANE 
P,P' DOD 
P,P· DOE 
P,P' DDT 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
HEPTACHLOR ~ 

HEPTACHLOR EPOXIDE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

Analyst: JOHN GOULD)°'-

OF ANALYSIS 

Concentration 
(UG/L) 

NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 

Roger H. 

Detection Limit 
(UG/L) 
0.025 
0.025 
0.050 
o.oso 
0.025 
0.20 
0 .040 
0.020 
0.10 
0.050 
0.020 
0.020 
0.10 
0.10 
0.020 
0.020 
2.0 
0.50 
2.5 
o.so 
0.50 
a.so 
0.50 
a.so 

Carlson, Ph.D. , Director 

RECEIVED 
MAY ~ 3 1990 

BURE.:O.U ur 
ENVIRONMENTA' .. 

REM EDI ATIO!'J 



..... : 

- .. . - .... ~ ·_:.. ·~.:~~:· ~+··· . :: ~- ~~~1:~}~}r:rm~~!Q~~~·~- ····· ~ ~~~~~!.~~:~~:~ :·:·· . 
KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT . . 

Kansas Hea1th & Environmental Laboratory 
Organic Chemistry Laboratory 

Topeka, Kansas 66620 

GC/MS ANALYSIS REPORT 

Report To: PAM CHAFFEE 
Address: FORBES BLDG. 740, TOPE.KA, KS. 66620 

SAMPLE COLLECTION INFORMATION 

Lab Number: 0024380C 
Report Date: 4-20-90 

Sample Identification Numl:>er: OOOONWNE043425E Sample Type: WATER 
Collection Sitei IND WELL - GULP CHEMICAL 03011234, CRES~INB, KS. (CK CO.) 
Collected By: CHAFFEE/COOPER Date: 4- 5-90 Time: 1225 

PRIORITY POLLUTANT BASE 
NEUTRAL EXTRACTABLE$ 

HEXACHLOROETHANE 
BIS(2-CHLOROETHYL)ETHER 
BIS(2-CHLOROISOPROPYL)ETHER 
HEXACHJ,OROBUTADIENE 
1,2,4-TRICHLOROBENZENE 

RESULTS OF ANALYSIS 

Concentration Detection Limit 
(UG/L) 

... NAPHTHALENE 
BIS(2-CHLOROETHOXY)METHANE 
2-CHLORONAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 

NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTE:D 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 

(UG/L) 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

DIMETHYL PHTHALATE 
2,6-DINITROTOLUENE 
FLUORENE 
4-CHLOROPHENYL PHENYL ETHER 
2,4-DINITROTOUJENE 
DIETHYL PHTHALATE 
HEXACHLOROBENZENE 
4-BROMOPHENYL PHENYL ETHER 
PHENANTHRENE &/OR ANTHRACENE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
BIS(2-ETHYLHEXYL) PHTHALATE 
CHRYSENE &/OR BENZO(A)ANTHRACENE 
DI-N-OCTYL PHTHALATE 
BENZO<(B) &/OR (K)>FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,2,3-C,D)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

Analyst: DENNIS L. DOBSON 
Q~O 

10.0 
2.0 

10.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Roger H. Carlson, Ph.D. , Director 

RECEIVED 

. BUREAU Ur 
ENVJRONMENTAL 

REMEQIA TION 
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KANSAS. DEPARTMENT OF HEALTH AND ENVIRONMENT 
Kansas Health & Environmental Laboratory 

Orqanic Chemistry Laboratory 
- Topeka, Kansas 66620 

GC/MS ANALYSIS REPORT 

Report To: PAM CHAFFEE 
Address : FORBES BLDG. 740, TOPEKA, KS. 66620 

SAMPLE COLLECTION INFORMATION 

Lab Number: 0024390C 
Report Date: 4-20-90 

Sample Identifi cation Number: OOOONWNE043425E Sample Type : WATER 
Collection Site: IND WELL - GULF CHEMICAL 03011234, CRESTLINE, KS. (CK CO.) 
Collected By: CHAFFEE/COOPER Date : 4- 5-90 Time: 1225 

RESULTS 

PRIORITY POLLUTANT 
ACID EXTRACTABLES 

ORTHO-CHLOROPHENOL 
2-NITROPHENOL 
PHENOL 
2,4-DIMETHYLPHENOL 
2,4-DICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
4-CHLORO-M-CRESOL 
2,4-DINITROPHENOL 
4,6-DINITRO-O-CRESOL 
PENTACHLOROPHENOL 
4-NITROPHENOL 

Note: 2,6-Dichlorophenol if present, 

Anal yst: DE~IS L. DOBSON 

~o 

OF ANALYSIS 

Concentration Detection Linli t 
(UG/L) (UG/L) 

NOT DETECTED 2.0 
NOT DETECTED 2.0 
NOT DETECTED 2.0 
NOT DETECTED 2.0 
NOT DETECTED 2.0 
NOT DETECTED 2.0 
NOT DETECTED 2.0 
NOT DETECTED so.a 
NOT DETECTED 10.0 
NOT DETECTED 10.0 
NOT DETECTED 10.0 

is calculated as 2,4-Dichlorophenol. 

Roger H. Carlson, Ph . D. , Director 

RECEIVED 

BUREAU 01' 
ENVIRONMENTAL 

REMEDIATION 



KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT 
Kansas Health & Environmental Laboratory 

Organic Chemistry Laboratory 
Topeka, Kansas 66620 

GC/MS ANALYSIS REPORT 

Report Tos PAM CHAFFEE 
Address: FORBES BLDG. 740, TOPEKA, KS. 66620 

Lab Number: 0024230C 
Report Date: 4-13-90 

SAMPLE COLLECTION INFORMATION 
Sample Identification Number: OOOONWNE043425E Sample Types WATER Collection Site: IND WELL - GULF CHEMICAL 03011234, CRESTLINE, KS. (CK CO.) Collected By: CHAFFEE/COOPER Date: 4- 5-90 Time: 1225 

RESULTS OF ANALYSIS 

PURGABLE ORGANICS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
DICHLOROMETHANE 
1,1-DICHLOROETHYLENE 
1,1-DICHLOROETHANE 
TRANS &/OR CIS 1,2-DICHLOROETHYLENE 
TRICHLOROMETHANE (THM) 
1,2-DICHLOROETHANE 
l ,1,1-TRICHLOROETHANE 
TETRACHLOROMETHANE 
BROMODICHLOROMETHANE (THM) 
1,2-DICHLOROPROPANE 
TRANS 1,3-DICHLOROPROPENE 
TRICHLOROETHYLENE 
BENZENE 
DIBROMOCHLOROMETHANE (THM) 
CIS 1,3-DICHLOROPROPENE 
1,1,2-TRICHLOROETHANE 
BROMOFORM (T~) 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHYLENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
META-XYLENE 
ORTHO &/OR PARA-KYLENE 
1 ,3-DICHLOROBENZENE 
1 , 2-0ICHLOROBENZENE 
1 , 4-DICHLOROBENZENE 

Analyst: RICHARD L. PIERCE ,.,{'~ 

Concentration 
(UG/L) 

NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
17.7 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETEC'?ED 
NOT DE'rECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 

Detection Limit 
( UG/L) . 
s.o 
1.2 
o.a 
3.7 
0.9 
0.6 
o.s 
o.s 
0.5 
0.6 
0.7 
0.7 
o.s 
0.5 
0.8 
0.6 
o.s 
0.7 
0.9 
0.6 
1.5 
0.6 
l.l 
0.5 
0.5 
0.7 
0.6 
0.6 
l.O 
1.0 
1. 0 

Roger H. Carlson, Ph.D., Director 

RECEIVED 
APA 11 t99n 

BUREAU Ul' 
ENVIRONMENTAL 

REMEOIA TION 
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KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT 
Kansas Health & Environmental Laboratory 

Biochemical Analysis Laboratory 
Bldg. 740, Forbes Field, Topeka, KS 66620-8420 

(913) 296-1657 

RESULTS OF LABORATORY ANALYSES 

Report Toi PAM C~FFEE-~­
Address: 

Lab Number: 1965PT 
Account Code: BER 

Locality: GULF CHEMICAL 03011234 CRESTLINE 

Collec ted By: CHAFFEE/ COOPER 

Sample ID: NWNE043425E 

Comments: . IND WELL DISSOLVED HEAVY METALS 

Matrix: WATER 

Time Collected: 1225 

Depth Collected: **** 
Date Collected: 
Date Received: 
Date Reported: 

4- 5-90 
4- 9-90 
4-27-90 

* * * • * * * * * * * * * * * * * * * * * * * * * 

Total Hard. 
(CaC03) 

Calcium 
Magnesium 
Sodium 
Potassium 

Total Alk. 
(CaC03) 

Chloride 
Sulfate 
Nitrate (N) 
Fluoride 

Cyanides 
Oil/Grease 
Phenols 
TOP 
Sulfide 

Chemist: FD 

Results expressed in Milligrams/Liter 

136 

31.0 
14.2 
18 . 1 

NA 

117 

13.0 
24 

0 . 20 
0.52 

NA 
NA 
NA 
NA 
NA 

pH 
Turbidity 
Specific Cond. 
T. Dissolved Solids 
Total Phosphorus (P) 
Silica ( Si02) 
Boron 
Dissolved Oxygen 
BOD 
COD 
Ammonia (N) 
T. Sus . Solids 

Carbonate Hardness 
Non-Carbonate Hard. 
NaHC03 Alkalinity 
MBAS 
Flash Point 

NA - Not Analyzed 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

117.0 
NA 
NA 
NA 
NA 

Iron 
Manganese 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Silver 
Zinc 
Aluminum 
Beryllium 
Nickel 
Antimony 
Thallium 

0.06 
0.02 

0.003 
0 . 17 

ND 
ND 
ND 

0.002 
ND 

0.003 
ND 
ND 
NA 
NA 
NA 
NA 
NA 

ND Not Detected 

• * • * • * * * * * • • • * * * • * * * * • • * * 
Copy To: FILE 

RECEIVED 
MAY • 1 1990 

BUREAU l.Jt­
ENVIRON MENT A ~­

REM EDI AT ;O ,'-l 



KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT 
Kansas Health & Environmental Laboratory 

Orqanic Chemistry Laboratory 
Topeka, Kansas 66620 

GC/MS ANALYSIS REPORT 

Report To: PAM CHAFFEE 
Address: FORBES BLDG. 740, TOPEKA, KS. 66620 

Lab Numbert 0024360C 
Report Date: 4-23-90 

SAMPLE COLLECTION INFORMATION 

Sample Identification Number: NESENWNE043425E Sample Type: WATER Collection Site: MW3D - GULF CHEMICAL 03011234, CRESTLINE, KS. (CHEROKEE CO.) Collected By: CHAFFEE/COOPER Date: 4- 5-90 Time: 1705 

PRIORITY POLLUTANT 
ACID EXTRACTABLES 

ORTHO-CHLOROPHENOL 
2-NITROPHENOL 
PHENOL 
2,4-DIMETHYLPHENOL 
2,4-DICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
4-CHLORO-M-CRESOL 
2,4-DINITROPBENOL 
4,6-DINITRO-O-CRESOL 
PENTACHLOROPHENOL 
4-NITROPHENOL 
BENZOIC ACID 

RESULTS OF ANALYSIS 

Concentration 
(UG/L) 

NOT DETECTED 
21.3 
10.9 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
14.S 
32' . 4 

Detection Limit 
(UG/L} 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2 . 0 

50.0 
10.0 
10.0 
10.0 

Note: 2 , 6-Dichlorophenol if present , is calculated as 2 ,4-Dichlorophenol . 

Comment: NUMEROUS HYDROCARBONS ARE INDICATED AS PRESENT. 

Ana1yst: DENNIS L. DOBSON 

Q~ 
Roger H. Carlson, Ph.D., Director 

RECEIVED 
APR 261990 

BUREAU OF 
ENVIRONME"NT ~ L 
REMEO~ATtO!\i 



KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT 
Kdnsas Health & Environmental Laboratory 

Organic Chemistry Laboratory 
Topeka, Kansas 66620 

GC/MS ANALYSIS REPORT 

Report To: PAM CHAFFEE 
Address: FORBES BLOG. 740, TOPEKA, KS. 66620 

SAMPLE COLLECTION INFORMATION 

Lab Number: 0024350C 
Report Date: 4-23-90 

Sample Identification Number: NESENWNE043425E Sample Types WATER Collection Site: MW30 - GULF CHEMICAL 03011234, CRESTLINE, KS. (CHEROKEE CO.) Collected By: CHAFFEE/COOPER Date: 4- 5-90 Time: 1705 

RESULTS OF ANALYSIS 

PRIORITY POLLUTANT BASE 
NEUTRAL EXTRACTABLES 

HEXACHLOROETHANE 
BIS(2-CHLOROETHYL)ETHER 
BIS(2-CHLOROISOPROPYL)ETHER 
HEXACHLOROBUTADIENE 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
BIS(2-CHLOROETHOXY)METHANE 
2-CHLORONAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
OIMETl;IYL PHTHALATE 
2,6-DINITROTOLUENE 
FLUORENE 
4-CHLOROPHENYL PHENYL ETHER 
2,4-DINITROTOLUENE 
DIETHYL PHTHAL"-TE 
HEXACHLOROBENZENE 
4-BROMOPHENYL PHENYL ETHER 
PHENANTHRENE &/OR ANTlillACENE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
BIS(2-ETHYLHEXYL) PHTHALATE 
CHRYSENE &/OR BENZO(A)ANTHRACENE 
DI-N-OCTYL PHTHALATE 
BENZO<(B) &/OR (K)>FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,2,3-C,D)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

Concentration 
(UG/L) 

NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 

Comment: NUMEROUS HYDROCARBONS ARE INDICATED AS PRESENT. 

Detection Limit 
(UG/L) 
2.0 
2.0 
2.0 
2.0 
2.0 
2 . 0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2 ·. 0 
2.0 
2 • (). 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

10.0 
2.0 

10.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Analyst: DENNIS L. DOBSON 
~~c 

Roger H. Carlson, Ph . D., Director 

RECEIVED 

BUREAU Ut 
ENV1RONMENTA ' 

REMED\ATIO"! 



KANSAS DEPARTMENT OF HEALTH ANO ENVIRONMENT 
Kansas Health & Environmental Laboratory 

Organic Chemistry Laboratory 
Topeka, Kan5as 66620 

GC/MS ANALYSIS REPORT 

Report To: PAM CHAFFEE 
Add.re~3: FORBES BLDG . 740, TOPEKA, KS. 66620 

SAMPLE COLLECTION INFORMATION 

Lab Number: 0024220C 
Report Date: 4-13-90 

Sample Identification Number: NESENWNE043425E Sample Type: WATER 
Collection Site1 MW3D - GULF CHEMICAL 03011234, CRESTLINE, KS. (CHEROKEE CO.) 
Collected By: CHAFFEE/COOPER Date: . 4- 5-90 Time: 1705 

RESULTS OF ANALYSIS 

PURGABLE ORGANICS 

CHLOROMETHANE 
BROMOMETHANE 

:vrNYL CHLORIDE 
. CHLOROETHANE 
.DICHLOROMETHANE 
~.: 1, 1-DICHLOROETHYLENE 

1,1-DICHLOROETHANE 
TRANS &/OR CIS 1,2-DICHLOROETHYLENE 
TRICHLOROMETHANE (THM) 
1,2-DICHLOROETHANE 
1,1,1-TRICHLOROETHANE 
TETRACHLOROMETHANE 
BROMODIC!ll.OROMETHANE (THM) 
l ,2-DICHLOROPROPANE 
TRANS l,3-DICHLOROPROPENE 
TRICHLOROE.THYLENE 
BENZENE 
DIBROMOCHLOROMETHANE (THM) 
CIS 1,3-DICHLOROPROPENE 
l,1,2-TRICHLOROETHANE 
BRO MO FORM ( THM) 
1 ,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHYLENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
META-XYLENE 
ORTHO &/OR PARA-XYLENE 

' 1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

Comment: ETHYLTOLUENE WAS INDICATED. 

Concentration 
(UG/L) 

NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
2.9 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
1240 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 

Detection Limit 
(UG/L) 
5.0 
1.2 
0.8 
3.7 
0.9 
0.6 
0.5 
0.5 
0.5 
0.6 
0.7 

· 0. 7 
o.s 
o.s 
0.8 
0.6 
o.s 
0.7 
0.9 
0.6 
1.5 
0.6 
1.1 
o.s 
o.s 
0.7 
0.6 
0.6 
1. 0 
1.0 
l. 0 

Analyst: RICHARD L. PIERCE ~~~]i)ger H. Carlson, Ph.D., Director 

APA 171990 
BUREAU Ut 

ENVIRONMENT !).'­
REMEDIATIOr--. 
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KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT 

Kansas Health &: Environmental Laboratory 
Organic Chemistry Laboratory 

Topeka, Kansas 66620 

PESTICIDE ANALYSIS REPORT 

..... 

Report To: PAM CHAFFEE 
Address: FORBES BLDG. 740, TOPEKA, KS. 66620 

Lab Number: 0024340C 
Report Date: 5-11-90 

SAMPLE COLLECTION INFORMATION 

Sample Identification Number: NESENWNE043425E Sample Type: WATER Collection Site: MW3D - GULP CHEMICAL 03011234, CRESTLINE, KS. (CHEROKEE CO.) Collected By: CHAFFEE/COOPER Date: 4- 5-90 Time: 1705 

PRIORITY POLLUTANT 
PESTICIDES 

ALDRIN 
ALPHA BHC 
BETA BHC 
DELTA BHC 
GAMMA BHC 
CHLORDANE 
P,P' ODO 
P,P' ODE 
P,P' DDT 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 

~~i~g~: EPOXIDE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
RAMROD 

Analysti JOHN GOULD !)ti... 

RESULTS OF ANALYSIS 

Concentration 
(UG/ L) 

NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 

Detection Limit 
(UG/L) . 
0.13 
0.13 
0.25 
0.25 
0.13 
1.0 
0.20 
0.10 
0.50 
0.25 
0.10 
0 .10 
a.so 
0 . 50 
0 .10 
0.10 

10. 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.0 

Roger H. Carlson, Ph.D., Director 

RECEIVED 
.MAY l 5 1990 .. 

BUREAU m 
ENVIRONMENT~ L 

REMEOIAT10 •-..; 
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KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT 
Kansas Health & Environmental Laboratory 

Biochemical Analysis Laboratory · 
Bldg. 740, Forbes Field, Topeka, KS 66620-6420 

(913) 296-1657 

RESULTS OF LABORATORY ANALYSES 

. . ... 

Report To: PAM CHAFFEE--BER"'j 
Address: 

Lab Number: 1964PT 
Account Code: BER 

Locality: GULF CHEMICAL 03011234 CRESTLINE 

Collected By: CHAFFEE/COOPER 

Sample IOI NESENWNE043425E 

Commentsa MW3D DISSOLVED HEAVYS 

Matrix: WATER 

Time Collected: 1705 

Depth Collected: **** 

Date Collected: 
Date Received: 
Date Reporteda 

4- ~-9.0 
4- 9-90 
4-20-90 

* * • * * * * * * * * * * * * * * * * * * * • * * 

Total Hard. 
(CaC03) 

Calcium 
Magnesium 
Sodium 
Potassium 

Total Alk . .. 
(CaC03) 

Chloride 
Sulfate 
Nitrate (N) 
Fluoride 

Cyanides 
Oil/Grease 
Phenols 
TOP · 
Sulfide 

Chemists FD 

Results expressed in Milligrams/Liter 

1356 

464.S 
47.9 

103.5 
NA 

332 

5.6 
555 

191. 00 
o.oe 

NA 
NA 
NA 
NA 
NA 

pH 
Turbidity 
Specific Cond. 
T. Dissolved Solids 
Total Phosphorus (P ) 
Silica (Si02) 
Boron 
Dissolved Oxygen 
BOD 
COD 
Ammonia (N) 
T. Sus. Solids 

Carbonate Hardness 
Non-Carbonate Hard. 
NaHC03 Alkalinity 
MBA5 
Flash Point 

NA - Not Analyzed 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

332.0 
NA 
NA 
NA 
NA 

Iron 
Manganese 
Arsenic . 
Barium 
Cadmium 
Chromium 
Copper. 
Lead 
Mercury 
Selenium 
Silver 
Zinc 
Aluminum 
Beryllium 
Nickel 
Antimony 
Thallium 

0.07 
6.40 

0.002 
ND 

0 .022 
ND 
ND 
ND 
ND 
ND 
ND 

0.22 
NA 
NA 
NA 
NA 
NA 

ND - Not Detected 

* * * • • * * * • * • • * * * * * • * * • * • * * 
Copy To: FILE 

RECEIVED 
APR 2 3 1990 

BUkEAU Ur 
ENVIRONMENT A i_ 

REMEDIATI01-..i 
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KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT Kansas Health f. Environme.ntal Laboratory 

Organic Chemistry Laboratory 
Topeka, Kansas 66620 

GC/MS ANALYSIS REPORT 
Report To: PAM CHAFFEE 
Address: FORBES BLDG. 740, TOPEKA, KS. 66620 

SAMPLE COLLECTION INFORMATION 

-Lab Number: 0024330C 
Report Date: 4-20-90 

Sample Identification Number: NENWNWNE043425E Sample Type: WATER Collection Site: MW7S - GULF CHEMICAL 03011234, CRESTLINE, KS . (CHEROKEE CO.) Collected By: CHAFFEE/COOPER Date: 4- 5-90 Time: 14)5 
RESULTS 

PRIORITY POLLUTANT 
ACID EXTRACTABLES 

ORTHO-CHLOROPHENOL 
2-NITROPHENOL 
PHENOL 
2,4-DIMETHYLPHENOL 
2,4-DICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
4-CHLORO-M-CRESOL 
2,4-DINITROPHENOL 
4,6-DINITR0-0-CRESOL 
PENTACHLOROPHENOL 
4-NITROPHENOL 

Note: 2,6-Dichlorophenol if present, 

Analyst: DENpIS L. DOBSON 
}J"'Q 

OF ANALYSIS 

Concentration Detection-Limit (UG/L) (UG/L) NOT DETECTED 2.0 
NOT DETECTED 2.0 
NOT DETECTED 2.0 
NOT DETECTED 2.0 
NOT DETECTED 2.0 
NOT DETECTED 2.0 
NOT DETECTED 2.0 
NOT DETECTED so.a 
NOT DETECTED 10.0 
NOT DETECTED 10.0 
NOT DETECTED 10 .0 

is calculated as 2,4-Dichlorophenol . 

Roger H. Carlson, Ph.D., Director 

RECEIVED 
APA 241990 

BUREAU Ul 
ENVIRONMENT A· 

REMEDIATION 
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KANSAS DEPARTHEN'I' OF HEALTH AND ENVIRONMENT 
Kansas Health & Environmental Laboratory 

Organic Chemistry Laboratory 
Topeka, Kansas 66620 

GC/MS ANALYSIS REPORT 

Report To: PAM CHAFFEE 
Address: FORBES BLDG. 740,_ TOPEKA, KS. 66620 

SAMPLE COLLECTION I NFORMATION 

Lab Number: 0024320C 
Report Date: 4-20-90 

Sample Identification Number: NENWNWNE04342SE . Sample Type: WATER 
Coll ection Sit e: MW7S - GULF CHEMICAL 03011234, CRESTLINE, KS. (CHEROKEE CO.) 
Coli ected By: CHAFFEE/COOPER Date ; 4- 5-90 Time: 1435 

RESULTS OF ANALYSIS 

PRIORITY POLLUTANT BASE 
NEUTRAL EXTRACTABLES 

HEXACHLOROETHANE 
BIS(2~CHLOROETHYL)ETHER 
BIS(2-CHLOROISOPROPYL)ETHER 
HEXACHLOROBUTADIENE 
1,2,4-TRICHLOROBENZENE 

., NAPHTHALENE 
BI S(2-CHLOROETHOXY)METHANE 
2-CHLORONAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIMETHYL PHTHALATE 
2,6-DINITROTOLUENE 
FLUORENE 
4-CHLOROPHENYL PHENYL ETHER 
2,4-DINITROTO~UENE 
DIETHYL PHT~TE 
HEXACHLOROBENZENE 
4-BROMOPHENYL PHENYL ETHER 
PHENANTHRENE &/ OR ANTHRACENE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
BIS(2-ETHYLHEXYL) PHTHALATE 
CHRYSENE &/OR BENZO(A)ANTHRACENE 
DI-N-OCTYL PHTHALATE 
BENZO<(B) &/OR (K)>FLUORANTHENE 
BENZO(A}PYRENE 
INDENO(l,2,3-C,D)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

Analyst: DENNIS L. DOBSON (\ 
\J2'<'3 

Concentration 
(UG/L) 

NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 

Detection Limit 
(UG/L) 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2 •. o 
2.0 
2.0 
2.0 
2 . 0 
2.0 
2.0 
2.0 
2.0 

10.0 
2.0 

10.0 
2.0 
2.0 
2.0 
2 . 0 
2.0 

Roger H. Carlson, Ph.D., Director 

RECEIVED 

APR 241990 
.BUREAU Ut 

ENVl'RONMENTA L 
REMEDIATION 
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KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT Xan.sas Health & Environmental Laboratory Organic Chemistry Laboratory 

Topeka, Kansas 66620 

PESTICIDE ANALYSIS REPORT 
Report To: PAM CHAFFEE Lab Number: 0024310C Address: FORBES BLDG. 740, TOPEKA, KS. 66620 Report Date: 5- 1-90 

SAMPLE COLLECTION INFORMATION 
Sample Identification Number: NENWNWNE043425E Sample Type: WATER Collection Site: MW75 - GULF CHEMICAL 03011234, CRESTLINE, KS. (CHEROKEE CO.) Collected By: CHAFFEE/COOPER Date: 4- 5-90 Ti.me: 1435 

RESULTS OF ANALYSIS 
PRIORITY POLLUTANT Concentration PESTICIDES (UG/ L) ALDRIN NOT DETECTED ALPHA BHC NOT DETECTED BETA BHC NOT DETECTED DELTA BHC NOT DETECTED GAMMA BHC NOT DETECTED CHLORDANE NOT DETECTED P,P' ODD NOT DETECTED P,P' DOE NOT DETECTED P,P' DDT NOT DETECTED DIELDRIN NOT DETECTED ENDOSULFAN I NOT DETECTED ENDOSULFAN II NOT DETECTED ENDOSULFAN SULFATE NOT DETECTED ENDRIN NOT DETECTED HEPTACHLOR NOT DETECTED HEPTACHLOR EPOXIDE NOT DETECTED TOXAPHENE NOT DETECTED PCB-1016 NOT DETECTED PCB-1221 NOT DETECTED PCB-1232 NOT DETECTED PCB-1242 NOT DETECTED PCB-1248 NOT DETECTED PCB-1254 NOT DETECTED PCB-1260 NOT DETECTED 

Analyst: JOHN GOUUJ y- Roger H. 

Detection Limit 
(UG/L) 
0.025 
0.025 o.oso 
0.050 
0.025 
0.20 
0.040 
0.020 
0.10 
0.050 
0.020 
0.020 
0.10 
0.10 
0.020 
0.020 
2 .0 
a.so 
2.5 
o.so 
0.50 
a.so 
0.50 
a.so 

Carlson, Ph .D. , Director 

RECEIVED 
MAY ~ 3 1990 

BUREAU Oi· 
ENVIRONMENTAL 

REMEDIAT!G1·J 



KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT 
Kansas Health & Environmental Laboratory 

Orqanic Chem.istry Laboratory 
Topeka, Kansas 66620 

GC/MS ANALYSIS REPORT 

Report To: PAM CHAFFEE 
Address: FORBES BLDG. 740, TOPEKA, KS. 66620 

SAMPLE COLLECTION INFORMATION 

Lab Nwnbera 0024210C 
Report Date: 4-13-90 

Sample I dentification Number: NENWNWNE043425E Sample Type: WATER 
Collection Site: . MW7S - GULF CHEMICAL 03011234, CRESTLINE, KS. (CHEROKEE CO.) 
Collected By: CHAFFEE/COOPER Date: 4- 5-90 Time: 1435 

RESULTS OF ANALYSIS 

PURGABLE ORGANICS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
DICHLOROMETHANE 
1,1-DICHLOROETHYLENE 
1,1-DICHLOROETHANE 
TRANS &/OR CIS 1,2-DICHLOROETHYLENE 
TRICHLOROMETHANE (THM) 
1,2-DICHLOROETHANE 
1,1,1-TRICHLOROETHANE 
TETRACHLOROMETHANE 
BROMODICHLOROMETHANE (THM) 
1,2-0ICHLOROPROPANE 
TRANS 1,3-DICHhOROPROPENE 
TRICHLOROETHYLENE 
BENZENE 
DIBROMOCHLOROMETHANE (THM} 
CIS 1,3-DICHLOROPROPENE 
1,1,2-TRICHLOROETHANE 
BROMOFORM (THM) 
1,1,2,2-TETRACHLORO.ETHANE 
TETRACHLOROETHYLENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
META-XYLENE 
ORTHO &/OR PARA-XYLENE 
1,3-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

Analyst: RICHARD L. PIERCE ~if 

Concentration 
(UG/L) 

NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
50 . 3 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
57.9 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 
NOT DETECTED 

D'etection Limit 
(UG/L) . 
s.o 
1.2 
0.8 
3.7 
0.9 
0.6 
0.5 
o.s 
o.s 
0.6 
0.7 
0.7 
0.5 
0.5 
0.8 
'o. 6 
o.s 
0.7 
0.9 
0.6 
1.5 
0.6 
1.1 
o.s 
o.s 
0.7 
0.6 
0.6 
1. 0 
1.0 
1.0 

Roger H. Carlson, Ph.D., Director 

RECEIVED 
APA 11 f990 

BUREAU u1 
ENVIRONMENTAL 

REMEDIATION 



KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT Division of Laboratories and Research Radiation Chemistry Laboratory Bldg. 740, Forbes Field, Topeka, KS 66620-8420 (913) 296-1630 

REPORT OF LABORATORY ANALYSES 
Report To: Radiation Control Acct Code: RT Sample ID: 

.... 

·: .· 

Lo.cation: 
Source: 
Type: 
Coll By: 
Del By; 

GULF CHEMICAL MW7S 
NENWNWNE S04T34R25E 
Ground Water 
CHAFFEE/COOPER 
CHAFFEE 

Lab Number: 

Date Collected: 
Date Received: 
Date Reported: 

6827RC 

4- 4-90 
4- 9-90 
4-18-90 

Remarks: 

* * * * * * * .. * .. * * * * * .. 
ANALYTICAL RESULTS 

Results are in Units of Picocuries per Liter 

Parameter 

Gross Alpha 
Gross Beta 
Tritium 
Total Solid 
Chromium-51 
Manganese-54" 
Iro n-SS 
Iron-59 
Cobalt-57 
Cobalt-58 
Cobalt-60 
Nickel-63 
Zinc-65 
Gallium-67 
Strontium-89 
Strontium-90 
Zirconium-95 
Molybdenum-99 
Technetium-99m 
Ruthenium-103 
Ruthenium-106 
Indiu.m-111 
Iridium-192 
Iodine-123 
Iodine-125 

Concentration 

ND 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Error 
Det. 
Limit 

l 

RE CE NED 
APR 1 91990 . 

BUREAU Vt 
ENVIRONMEf\ITAL 

REMEDIATION 

* * 

Confidence 
Level 
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sample Number: 

Parameter 

Iodine-129 
Iodine-131 
Cesium-134 
ces.ium-137 
Barium-140 
Ytterbiwn-169 
Carbon-14 
Phosphorus-32 
Radium-226 
Radium-228 
Grose Uranium 
Potassium 

Concentration 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Error 

Lab Humber: 

Page 2 

6827RC 

Det. 
Limit 

Confidence 
Level 

All results are expressed at the 95% confidence level except as noted. 
NA - Not Analyzed 
ND - Not Detected 

Analyst: FZ 

Copy: PAM CHAFFEE (BERJ 
RAD LAB 

.. 

RECEIVED 
APR 1 919'8 

BUREAU v' 
ENVIRONMENT .~, 

REMEOIAT/01'-J ·-



.... 

. . . "'· :.:~~'... . ~r:.:: ~ - . ~,. ·---1. 

KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT 
Kansas Health & Environmental Laboratory 

Biochemical Analysis Laboratory 
Bldg. 740, Forbes Field, Topeka, KS 66620-8420 

(913) 296-1657 -

RESULTS OF LABORATORY ANALYSES 

......... t 

Report To: PAM CHAFFEE--BQ 
Address: 

Lab Number: 1963PT 
Account Code: BER 

Localitya GULF CHEMICAL 03011234 CRESTLINE 

Collected By: CHAFFEE/COOPER 

Sample ID: NENWNWNE043425E 

Comments: MW7S DISSOLVED HEAVY METALS 

Matrix: WATER 

Time Collected1 1435 

Depth Collected: **** 

Date Collected: 
Date Received: 
Date Reported: 

4- ~-90 
4- 9-90 
4-17-90 

* • • • * * • * * * * • • • * * * * * • * * * * * 

Total Hard. 
(CaC03) 

Calcium 
Magnesium 
Sodium 
Potassium 

Total Alk . 
(CaC03) 

Chloride 
Sulfate 
Nitrate (N) 
Fluoride 

Cyanides 
Oil/Grease 
Phenols 
TDP 
Sulfide 

Chemist: FD 

Results expressed in Milligrams/Liter 

294 

90.0 
16.9 

173.8 
NA 

99 

2.5 
580 

3.70 
0.20 

NA 
NA 
NA 
NA 
NA 

pH 
Turbidity 
Specific Cond. 
T. Dissolved Solids 
Total Phosphorus (P) 
Silica (Si02) 
Boron 
Dissolved Oxygen 
BOD 
COD 
Ammonia (N) 
T. Sus. Solids 

Carbonate Hardness 
Non-Carbonate Hard. 
NaHC03 Alkalinity 
MBAS 
Flash Point 

NA - Not Analyzed 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

99.0 
NA 
NA 
NA 
NA 

Iron 
Manganese 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Silver 
Zinc 
Aluminum 
Beryllium 
Nickel 
Antimony 
Tha.ll.ium 

0.25 
0.60 

0.002 
0.05 

ND 
ND 
ND 

0.001 
ND 
ND 

0.001 
0.13 

NA 
NA 
NA 
NA 
NA 

ND - Not Detected 

* * * * * * * * * * * * * * * * * * * * * * * * * 
Copy To: FILE 

RECEIVED 
APR f 9 "• 1

• 1oatf 
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sPmCER CHEMICAL COMPANY 
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SPDJIAL NUCLEAR MATERIAL LICENSE 

September 15, 1957 
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INTRODUCTION AND APPLICATION 

'his application for a special nuclear material license is submitted by Spencer 

Chemical Compally. The company is incorporated in the state of Missouri and has 

its principal office in the Dwight Building in Kansas City, Missouri. The 

1 ~~ principal officers of the Company are: 

K. A. Spencer - President 

C. Y. Thomas - Gerieral Vice President {Operations) 

J. P. Miller - General Vice President (Finance) 

J. E. Culpepper - General Vice President (Marketing) 

E. v. Friedrich - Vice President, Administration, and 

Assistant Secretary 

~· R. Brown, Jr. - Vice President, Research and Development 

~ Division 

J. c. Denton - Vice President~ Agricultural Chemical Division 

H. R. Dinges - Vice President, Industrial Chemical Division 

F. L. Pyle - Vice President, Plastics Division 

E. w. Morgan - Treasurer 

A. Mag - Secretary 

W. L. El1eman - Administrative Assistant 

All these officers have their offices in the Dwight Bl.til.ding except for Mr. Mag 

I whose address is 9 West Tenth Street, Kansas City, Missouri. All are natural 

r' born citizens of the United States. The company is not controlled by any alien, 

foreign _corporation or foreign govenllnent. 

This license is requested for the processing of any enrichment of uranium up to 

~~-e!U'J..c~d~ The uranium in the form of UF6 or scrap is to be converted to 

the~lilltr~!I or an oxide. The processing will be done at the J ayhawk Works o! 

the Spenc!lr Chemical Compacy located between Pittsburg, Kansas, and Joplin, 

Missouri; with a freight shipping designation of' Military, Kansas. 

The license is requested for 10 years. 

·Any enrichment of uranium up to highly enriched is to be processed. The uranium 

{ .'"' to be processed may be UF6, a compound of uranium or a mixture of uranium and 

some metal such as might be generated in the fabrication of fuel element~ The 

rv product of the process will normally be finefy divided U02 powder or pellets. 

\When the nitrate is_ produced it will be in solution form.\ Oxides other than U02 

may also be produced as finely divided powders or pellets. 
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~he yr_aniWll .will_be processed for other licensees. Production is scheduled to 
begin D~~mber l; 1957. The maximum design processing rate is 30 poundS of 
uranium_p~z:- day. The actual processing rate will depend upon the exact nature oT the feed material and upon customer demand. Inventory of U235 at the plant 
will not exceed 100 kg. Processing losses generally will be held to less than 1%, but may exceed this for small batches. 

The Spencer Chemical Company is currently engaged in the manufacture of ammonia, nitric acid, Nl5-, polyethylene, nylon, urea, methanol and other similar products: It is accustomed to hal)dling highly valuable materials on a commercial scale as exemplified by its. current handling of a $200,000 inventory of platinum used as a catalyst. Alsol' the company has extensive experienc·e in handling hydrogen and ,,.. unstable compounds. 

II 
QUALIFICATIONS OF PERSONNEL 

The processing of enriched uranium is the direct responsibility of L. H. Landrum, 
Director, lroces:;i .~:r.~l~.! Mr. Landrum reports directly to D~.~ J?hn_ ~· . ~~' Jr. , Vice President in -charge of Research and Development for Spencer Chemical 
Company. 

I Dr. Brown holds a B.S. degree in chemist17 from Oberlin College, an M.S. degree 
in chemistry from Ohio State and a Ph.D. degree in chemical engineering from 
Massachusetts Institute of Technology. From 1938 to 1946 Dr. Brown was employed by Esso Laboratories in Elizabeth, Nev Jersey, serving as assistant Director of the Chemical Division from 1941 through 1946. In 1946 he was made Director of Research for th~ Pro-phy-lac-tic Brush Company, a division of the Lambert Company 
in Florence, Massachusetts, and"in 1949 transferred to the Lambert Phannacal Company, a division of the Lambert Company, as Director of Research. In 1953 he became Vice President - Director of Research. Dr. Brown joined Spencer 

. Chemical Company in August, 1953, as General Manager - Research and Development, L flnd in February, 1957, became Vice President - Research and Development • 
.. 

Mr. Landrum received his B.S. and M.S. degrees in Chemical Engineering from 
Missouri University and Washington University respectively. Before entering the atomic energy program, he had some ten years of industrial experience in process and engineering development with Carbide and Carbon Chemicals Corporation in South Charleston, West Virginia, and with Titanium Division of National Lead 
Company in St. Louis and Sayreville, New Jersey. He entered the atomic energy program in July, 1951, when American Cyanamid sent him to Oak Ridge as part of that companr's contract with the Atomic Epergy Commission to operate the Idaho 
Cl;l~al_ Processing· Plant. At Oak Ridge he was associated with the pilot plant ' at the X-10 .laboratory and participated in the design of some special recovery facilities. He was transferred to ~daho Falls in December, 1951, and was placed in -~harge of Cyanamid's process ·engineering section. His efforts vere directed toward d~~ign of facilities for recovering uranium from spent fuel used in the submarine reactors, and in studies coMected with the main chemical processing 
plant • 

.. .,,· 
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/Dr, Rankin graduated from Monmouth College in 1936 with a B.S. degree and a 
.

1

. major in chemistry. He completed his M.S. and Ph.D. work at ~~rd.ue _ Universicy. 
in 1942 with a major in chemistry. He was employed at Penick and Ford, Ltd., 

I Inc., as a research chemist during the years 1942-1943, and again in 1946-1947. 
I In 1944-1945 he was naval officer in training activity. Dr. Rankin was employed 
i as a research chemist and later as chief chemist of Lucidol Division, Wallace and 

l
. Tiernan, Inc., whose principal products were peroxide catalysts and bleaching 

compounds. He j~.ined Spencer Chemical Company in June, 1;956, and was assigned 
to Process Development Department work on uranium scrap recovery and uranium · 
dioxide produ~~ion for the nuclear fuel cycles. -· . 
Dr, Mesler of the University of Kansas ~.,c~~~~~d .for. criticality considera­

L~ tions. Dr . Mesler 1s background includes the ' Oak Ridge School_ of Reactor· Tech­
J' nology, 1951-52, Ph.D. , University of Michigan, 1955, Project Engineer for the 

Ford Nuclear Reactor and Assi~tant Professor of Nuclear Engineering,. University 
of Michigan, 1955-1957. He is presently Associate Professor of Chemical Engineer­
ing at the Univer~ity of Kansas. 

III 
PROCESSIID ARFA 

The following equipment and facilities will be used to protect health and mini­
mize danger to life and/or property. 

The building used for uranium processing i s a building £.o.~~.~ly used as a ~h 
p~e.~.~~e _l aboratory. It is of frame construction containing 4 c.~JJ.s . Thes.e 
cells have a concre~~-I.99...f_ anq, co~rete wa;u.s on J sides, air""ii""foot or more 
thick. pne cerrliis been converted to a vaUi~ by adding a fourth concrete 
block wall. Another cell is used for the 1ocation of several storage vessels 
and a third cell for dlssolv+ng operations~he-walls of these cells effectively 
isolat'e the contents criticalltywise, from anything outside. 

The east end of the building has a partial s~g.QP.<Ll~vel. There is ~ough head 
~oom in the east end to accomodate the extraction columns and some other .pieces 
of equipment. Lockers are provide_d at oiie"-encr of the building for changing 
clothes. Film badges are provided for all personnel and ring fil.J11 monitors are 
provided .for those using the dry boxes. A Geiger counter survey meter with a 
range from 0. 2 tuQ_Jllr per hour is available for monitoring against contami­
nation. Arf sampling equipment and dust masks are available for monitoring 
building air. Film monitors will be mounted around the building to detect the 
occurrence of any spread of1 radioactivity. _ 

A fence encompasses the entire Jayhawk plant works and entrance into the plant 
area is controlled by 24 hour guard force . 

The ~..Qncrete. vault in the building is provided for s..torag~- .of_ both raw materials 
8.l}c!...J~shed product. Another vault in a nearby building may also be used. Raw 
material will aITive in "!1-ways safe" geometry containers, packed in bird cages 
to maintain the necessary spacing between other containers. Watertight con­
tainers of "always safe" geometry along with their bird cages are provided for 
shipping out -ri~ished product . 
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IV 
P~AUTIONS FOR SAFETY 

The following procedures are proposed to protect health and .minimize danger to life and/or property. 

All personnel.:working with uranium are required to pass a complete medical I _.I' examination inc.luding chest x-ray before starting to work. Qua.~ter~y, or more 1- frequently .if justified; u:rliie:=_samples . will ..be analyzed . for uranium. Chest x-rays will .. be required arlliUally. No smoking or eating will be allowed within the uranium processing building. 

Good housekeeping will be exercised. We.~ ~opping . ~~ be perforraed in_ order_ to minimize ai~ .. poU~ti~rh 
~. 

Any J1!4!..2r .spills (less than 20 grams) :will be cleaned up ~diately, both to recover the uranium and to avoid spread of contamination. 'qean-up will be per­formed with_. rubbei: gl~ves_ and duet mas~ \t[~sh water w;Ul be .c.ollected and stor~d insafe- containers awaiting .return to process £or r9covery. Detergent may be usetul for decontamination. 

~j.~r spills may necessitate ord~rly plant shutdown and reducing !;he inventory of uranium in the spill area to allow more freedom of movement. rm handling cleanup .solutions .1 liter graduates are to be used to transfer solution to safe storage, or transfer may be acc(!mpllshed with small diameter tubing running to safe storag~ 

Ul-9.thing is to be monitored. when leaving the building to prevent spread of con­A/' tami?J.!ltion. The working areas will be continually SUl"'Teyed for uranium on the ~ floor and elsewhere. 

Building and building exbaus~ . air will be sampled to see that concentrations a.re below pezii.saible .limits "of s.0x10-ll and 1.7%10-12 microcuries per ml re­spectively'. · · · 

I 
~Aqueous wastes will be discharged to the (;anitar~')S~er which ~~?!i.~s an average 10 ~; f daµy. now in excess of a million gallons . away from the plant •. The quantity of ~ waste released to the sewer will be ].jJnited to that quantity which, i! diluted by the average daily now of sewage, will result in an average concentration l ,ess than 2x:L0-4 inicrocuries per ml. These conditions are set by Title 10, Part 20, Code of Federal Regulations. 

Only' one uranium container may be in motion at any one time and no uranium con­\~ tainer !!!!Y' be moved unless all other uranium containers are in approved loca­tions. I No uranium container may enter the storage tank cell, the area behind the cells, or the .ma:iJl processi.ng area. Chain guards prevent the movement o! fV UF6 cylinders, scrap containers, or finished material into these areas. ~ lJF6 c~-nfi~r. ... ati~. scrap may .be safely moved by t.he processing area on the sidewalk ou~side the building_:..\ . .. 
f\/ Uranium containers are always to be in bird cages or in place in process except when removed and replaced one at a time. 
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fj UraniUJll shipnents are to be shipped by Railway Express, Protective Signature. Shipment is to be made in bird cages wit h instructions to the carrier not to stack containers, but to secure them while in transit. No other enriched uranium shipment is to be handled in the same car. In the case of 0F6 cylin­ders, special additional instructions to the carrier will be as follows: 

1. Avoid mechanical damage to container. 

2. Protect from fire or excessive heat. 

3. In case of leak as evidenced by a white fume, avoid exposure anc:l notify shipper. Protect the public by prohibiting access to the general area. 
The uraniUJll proceesing building will be posted and uranium containers will be \-.... labeled according to Title 10, Part 201 Code of Federal Regulations. Outeide s.hipping containers vill be labeled according to ICC regulation. 
Safe geometry storage is provided for all process streams. Before ~.:1.ng , any rv solution from safe storage to unsafe storage, it is to be sampled to assure that the uranium concentration is below l gram/liter. Unsafe vessels are to be ... , .,, ... ,_,_ ... -..--........,_. ··~---- .. inspected• i'requent:Q"" for accumulation o! uranium. - -.,.,,--*'_ ...... ~~ . ./""'- .·· ·- .• ,,,,. •• . ..,,· ~,- ......... ~·- ..... 

[i;s much o! the uraniUlll inventory: as possible will be kept in the vault where it rV Lis secure in the event of an emergenc,.. 

Fire in the frame constructed building presen1B three problems. First, the organic p}laae for extraction is infl~ble. Second, .~he hydrogen is both inflammable and explosive. Third, water used ill fighting a fire could mix with uranium and create a criticality . condi_-t?~on. This is particularly true of the uranium in the eta. '.box .. and-fUrnaces. C02 will be used to c.ontrol any fire in the uranium building and the plant fire department is instructed noy to use water unless requested to do so by the ~~um ~~9.~ -~ex:visor. · Care will be taken in handling U02 as it has been reportedt.o burn. Explosion could occur as a result of the hy-drogen, although precautions have been taken to prevent this. In...the event of an explosion, the area will be surveyed f or uranium containation. 
Tornadoes are a possibility in Kansas. Material in the vault and in the vessel 

'

." storage ·cell should be undisturbed by a tornado. Plant design is ori the premi:1e that a condition of criticality resulting from tornado damage would do negligible damage compared to that of the tornado. 

f" The building site is 30 feet above any previous flood stage. 
I.Ge s oLelectrical power does not present any hazard except for loss of ventila­tion. l Pumps, furnaces, vacuum system and dry box would be inoperativ~-· \ 
Cri1(;5,.cality is avoided primarily by proper spacing of "always safe" geometry Vct!~e~s. Concentration and mass control is exercised iii hcindling dilute solu­tions. Mass and moderation control is exercised in handling dry U02 in the dry box, and in ~toring and shipping scrap uraniUlll. A combination of ma.ss, volume, and moderation control is used in specif.Ying containers for shipping and storing U~ product. All safe pal'8llleters used are safe with a thick water reflector. 
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Process vessels are located so as to m..:.nimize interaction between vessels. In 
many instances advantage has been taken of the isolating effect 0£ concrete 

~ .. \ .. ,. walls thicker than 811 • In other instances, spacing is used to minilnize inter­
action • ... ~ 

·• IA detailed process description, flow sheet and layout are presented in the 
\Appendix with a discussion of the methods used for preTention of criticality • 

v 
INSURANCE COVERAGE 

The con;>any is negotiating for insurance to cover any possible loss of enriched 
uranium both while in process and in transit. Details of coverage will be 
supplied to the ilp when they are obtained. 

VI 
FINANCIAL QUALIFICATIONS 

A copy of the 1957 annual report of the Spencer Chemical Company is submitted 
with this application in support of the company's financial qualifications to 
undertake ·the processing of enriched uranium. 
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A. PROCESS DESCRIPTION 

This process is designed t o produce primarily U02 from either UF6 or scrap. 

The steps in the process include uranium dissolution, extraction, filtration, 

~~~cining, reducing, screening and grinding. 

Starting with UF6, a cylinder is first weighed and .then placed in a heating 

c~mber to liquefy the UF6• The chamber is steam heated and the temperature is 

controlled at 160° F. A vacuum pump preceded by a cold trap and a chemical t rap 

permits evacuation and leak ~esting of the UF6 piping. 

A batch of UF6 for hydrolysis is prepared by filling a small vessel of safe de­

sign. N:i,.~gen is .used to force UF6 out of the UF6 cylinder into a metering 

vessel and then to force UF6 from this vessel into the bydrolyzer. 

Before traosferr.ing UF 6 to the hydrolyzer, the hydrolyzer is first charged with 

an aqueous solution of Al(N03)3 . Acid may also be added to adjust the acidity. 

The product of the hydrolyzer is transferred to one of two rich acid storage 

tanks, again with nitrogen pressure. 

Starting with metallic scrap, a weighed quantity of the scrap is added to the 

empty dissolver. Acid is then added. . The dissolver is fitted with a reflux con­

denser and with a jacket for heating and cooling the dissolver. After solution 

is developed, it is transferred to one of the rich acid storage tanks using 

nitrogen pressure . 

Rich acid is pumped to the countercurrent extractor column using metering pump. 

An organic solvent ·is used as an extractant . 

Rich acid and solvent flow to the extractor. The rich organic phase overflows 

from the extractor column into an intermediate storage tank. From this tank 

the rich organic is pumped to the stripper column. Raffinate from the extractor 

column exits through a jack leg to one of the two lean acid storage tanks. Here 

the "lean acid is sampled and if the concentration of uranium is sufficiently low, 

it is then pumped to the remote aqueous waste tank or if the uranium concentra­

tion is too high for this routing, it will be recycled to process. 

Water is the solvent in the stripper column. The stripped organic phase over­

flows to a system which continually cleans the solvent for reuse . The :::-ich 

aqueous phase exits through a jack leg to the rich aqueous storage tank. 

Rich aqueous is pumped continuously to the precipitator where ammonia is also 

added continuously. Slurry from the precipitator overflows to one of two fil­

ters . The filters remove water to produce a calciner feed. 

Out of this furnace the mat erial flows into the reducing furnace where reduc­

tion~c>C"clirs . The reduced 002 from the second furnace is transferred to a dry 

box with a conveyor. 

An inert helium abnosphere is maintained in the dry box so that the 002 can be 

screened aAd ground without oxidation. 
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B. PLANT LAYOUT AND EQUIPMENT DESCRIPTION 

The building to house this facility is contained within the Jayhawk plant site. 

it is a two-level building with colunms, furnaces, precipit<!_tor and filters in 

the two-story section. It is constructed of steel framework and covered by 

wood_t,n siding. rrt contains four concrete cells originally built for conducting 

hign pr~esearch wor~ Feed and product are stored in a vault in caged, 

safe containers.• The flow of material is across a balance to the UF6 heating 

chamber. Thence the uranium compounds flow through pipes and vessels. Movement 

of materials in other directions is hindered by chain guards. 

UraniUJJ1 scrap follows much the same path from the vault into the concrete cell 

containing the dissolver. £.1?-.!'.ically .. sa£e storage vessels are all .located within 

ano.tJi..!r-.J:DllC.rete...,.9~11. 

C~ncrete trenches, lined with an acid-resistant coating are under these vessels. 

·Accidental '~discharge ~f contents of an;r one of these vessels will be contained 

~hin tr~n~hes. The complete contents of more than 1 vessel would overflow into 

the ~ .. c.ell. Similarly the columns, precipitator and filters are equipped with such 

trenches. 

Various storage tanks for chemical feed solutions are on the north side. They 

are conveniently placed for the process and will contain no uranium. All feed 

to the aqueous recycle and remote aqueous waste tanks will have been analyzed 

and be at a low uranium level before storage. 

The second level of the building at 11 feet covers approxilllately one quarter of 

the building. The floor consists of the tops of the concrete bays and access 

is obtained by stairway and walkway. 
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C. PREVENTION OF CRITICALITY ' \/ 

Many features of the process design are determined by the necessity of avoiding 

criticality. Critical~ty is the prime consideration in specifying shipping con­

tainers and in~!_?ing and loc~t~g processing equipment . 

Standard 5" Monei cylinders are used for transporting enriched UF6. A bird cage-­

keeps the cylinder upright and maintains a suitable axis to axis spacing between 

cylinders. 

Containers for finished product of either U02 or uranyl nitrate solution have 

critically safe volumes and are watertight. The density of U02 packed, the vol­

ume of containers, the spacing of containers and the number of containers packed 

is such as to pr event forming a critical mass. 

A heating chamber allows melting of UF6 while keeping the UF6 cylinder totally 

.enclosed. The chamber is .. sized to allow the entire contents of a UF6 cylinder 

to spill on the bottom without exceeding a "limited-safe" cylinder. Inter action 

between a portion spilled on the bottom and the remainder in the cylinder is 

prevented by spacing. 

A dissolver with safe geometry allows dissolution of uranium feed material 

other than UF6 . It is located so as to be isolated from other uranium-contain­

ing vessels . The maximwn quantity of U- 235 which may be added to the dissolver 

is limited to a fu.lly water reflected "limited-safe" mass the same as the ship­

ping container above. 

The extraction colW11ns are within safe geometry through their own size and inter­

spacing. Other equipment is separated for safe interaction. Auxiliary equipment 

for the columns consists in small tubing and pipe so as to maintain safe geo­

metry. 

Two furnaces are located in the same plane and spaced no less than 3-1/2 '. The 

first furnace has a suitable ID so that when under no condition will the density 

of the uranium in this furnace exceed 3. 2 gr ams of uranium-235 per cc , the fur­

nace i~ of "always-safe" geometry. The second fUrnace has an ID of 6- 1/2 11 • The 

ma.x:i.Jm.lm depth of material in this furnace for effective operation is l" which 

corresponds to about 12% of the cross-sectional area of the tube • . Under no cir­

cumstances will it be possible for material to occupy more than 25% of the cross­

sectional area of the tube . At 25% the area is equal to that of a 3-1/4" ID 

tube. 

The precipitator and filters are on top of the storage vessel cell which has a 

1 1 .3" concrete slab as a roof. The concrete effectively isolates the precipitator 

and filter from other equipment. Both the precipitator and filter vessels are 

"critically safe" . The precipitator is directly above one filter and the other 

filter is 21 away. 

The feed end of the furnace is essentially the intersection of a 2" pipe teeing 

into 2" pipe. Experience with feeding a furnace has shown that there is no 

trouble with caking or buildup in the furnace tube. A short rod lying inside 

the furnace-which rolls as the furnace turns has been found effective in insuring 

free flow through the fUznace . 
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The feed end of the second furnace is essentially the intersection of a 2-1/2" 
pipe teeing into a 2" pipe . The discharge end contains a negligible holdup. 

The first furnace is the most cent ral item in the con:figuration and sees the 
precipitator, the filters, the second furnace, and ·other equipment including 
the closest extraction column. The precipitator and filter are partially iso­
lated from the furnace by concrete, although this is not considered in analyzing 
for interaction.. The total solid angle seen is less than 0.8 steradians. 

The .rnaximwn quantity of ur~nium allowed in the dry box is limited to a safe 
mass and is based on a-thick water reflector, on a maxi.mum U02 density of 6.0 
grams per cc and on an allowance for double batching . Inventory will be main­
tained low by daily packaging of all finished product. 

The dry box has a controlled filtered atmosphere so that dust is not released 
into the building atmosphere . There are no water taps into the dry bo:ic and 
every precaution ·is taken to assure water (or any fluid hydrogenous material) 
never enters the dry box. A flange on the floor of the dry box penidts .loading 
product into finished product shipping containers. 

The storage vessels in the cells are placed in two associated plane arrays . In 
each prane -·array "'the vessels are spaced critic ally safe. All tanks in the system 
which could conceivably contain U-235 at concentrations with significant amounts 
of uranium are of "always-saf~" geometry. 

Two tanks for very dilute uranium solutions are provided outside the building. 
Only aft er .analyses are made to assure adequately low uranium concentration 
'Will solutions be .pumped to these tanks. Since these tanks contain only dilute 
solutions of U-235, and because of their spacing, interaction. is n'ot a problem 

Almost all piping which might conceivably car;:y a rich uranium solution is 
small tubing. Except for piping to a vessel, the closest approach of piping 
to ·a vessel is 811 • ~ 

• 
Metering pumps have such a small holdup volume that their criticality and inter­
action effects are .negligible. Centrifugal pumps have even less holdup. 

Spill pans are loca·ted under any vessel or point of operation where there ·might 
be-a \lra.nium 'leak, The pans are sized to allow accumulation from reasonable 
accidents without overflowing, and overflowing takes place into a curbed area, 
aJl .. designed to prevent appreciable interaction with other .containers. 

Ll
ev~ral .. pieces of equipment will contain only .minor amounts of uranium. These 

fiiclude the s~__p_columns, the cold trap, the chemical trap. and the dry filter. 
he amount of uranium that these can contain is so small that their location is 
ot considered in interaction. 
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INTRODUCTION AND APPLICATION 

This application for a special nuclear material license is submitted by 
Spencer Chemical Company. The company is incorporated in the ·state of Mis- _ 
souri and has its principal office in the Dwight Building in Kansas City, 
Missouri.. The principal officers o.f the Company are: 

~ K. A. Spencer - .President 

~C. Y. Thomas - General Vice President (Operations ) 

I/ J. P. Mill-er - General Vice P.resident (Finance) 

VJ. E. Culpepper - General Viee President (.Marketing) 

.,/ E. V. Friedrich - Vice President, Administration, and Ass istant 
Secretary' 

/J.C. Denton - Vice President, Agricultural Chemical Division 

V H. R. Dinges - Vice President, Industrial Chemicals Division 

J F. L. Pyle - Vice President, P.lastics Division 

[iJ. C.'Robertson - Vice President, Research and Development Division 
_,,,.,. °\.....-"'' ........ I#',.-.. ~ - ... -

.J E. w. Morgan - Treasurer .. 

. /A. Mag - Secretary 

2. ' A11 these officers have their offices in t~Dwight Building except for 
Mr. Mag whose address is 9 West Tenth Street·,' Kansas City, Missolll'.i• All 
are natural born citizens of the United States. The company is not con­
trolled by any alien, foreign corporation or foreign government. 

4. 

5. 

100 

This "license is requested for the processing o.f any enrichment of uranium up 
to and including .. ~ The uranium in the form of UF 6 or scrap is to be con­
verted to the oxide. The processing will be done at the Jayhawk Works of the 
Spencer Chemical Company located between Pittsburg, K.ansas, and Joplin, Mis­
souri, with a freight shipping designation of Military, Kansas. 

The license is reque·sted for ten years. 

The product of the process nornally will be finely divided uo2 powder. •Oxides 
other than U02 may also be produced as finely divided powders. Nitrates and 
~'¥-~~j!e~ may also be produced. 

The uranium will be processed for other licensees. \;lant sta.rt-yp.l is scheduled 
for July 20, 19$9. The maxi?1Illlll design processing rate is lQ9~~s of uranium 
per day. ~The actual processing rate will depend upon the exact nature of the 
feed material and upori customer demand. Inventory of U-235 at the plant will 
not exceed 1,000 kilogr~rns. Processing losses generally will be held to less 

"\:· ,_.,. \ .......... -· ·- . ..- ...... 
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than one percent, b~t may exceed this for small lots • 

. 7. The Spencer .. Chemical Company is currently engaged in the manufacture of arnmQni~ nitric acid, ammonium ~itrate, polyethylene, nylon, urea, methanol and other ""' similar products. Since December 1, 1957, Sp~ncer has been operating a uraniUJl 
~ oxide pilot plant -(under license No. SNM-154') and has gabed much valuable 
r'\/eXperience in the handling and processing. of enriched uranium. 

II 

QUALIFICATIONS OF PERSONNEL 

The processing of uranium is the direct responsibili t y of lJa.rQ..lg__~er~~' Manager, Nuclear Fuels. Mr. Lambertus reports directly to H:--lf. Dinges, Vice President, 'tn~usti"iai Chemicals Divisi-0n. 

2. Mr. Dinges received a B. s. degree in chemistry from College of William and Mary in 1938, where he also served as instructor from 1939 to 1941. He was employed by E. I. duPont de Nemours and Company 1941-42, and Olin Mathieson Chemical Company 1942-47 before joing Spencer Chemical Company in February, 
1947. Since February, 1957, Mr. Dinges has been Vice President, Industrial Chemicals Division. · 

(

·3.- Mr. Lar.lbertus r eceived his B. S. aod M. s. degrees in Mechanical Zngineering 
from Purdue Uni:v:g_z:~i~Y_.and California Institute of Technology respectively. He was employed in 1946 by the American Bearing Corporation where he received a background in engineering, sales and production. He was a vice president at 

\

, American Bearing prior to his leaving there in 1958,, and was. responsible for the planning, building and staffing of a nuclear fuel element manufact~ing facility. Just prior t o joining Spencer Chem:lcal Company as Manager of the \. Nuclear Fuels Department in Apr.il, 1;'59, Mr. Lambertus served as a consultant \ ____ to several manufacturers of nuclear fuel eler:lents. 

\ 4. JP.~-operation of the uranium processing plant is the responsibility of 
Qeorge E. Chenoweth, Plant Superintendent. Mr. Chenoweth received a 3. S. degree in chemical engineering from the University of Iiissouri in 1951. He 
was ~~Joyed ~Y. .. Philli ps Petroleum Company from 1951 to 1952, and joined 
Spencer Chemical Company in 1952. He has been ·responsible for much of .the -· process eq1:ipment design for the experimental uranium facilities and has been 
in charge of the operation of t he uranium pilot plant facility since January 1, 1959. 

, ,. 5. Mr. Sinesio A. Zagnoli has been responsible for a r.iaj or portion of the process 
design. Mr. Zagnoli received his B. S. in chemical engineering from Purdue Universi...ty and his M. S. in chemical engineering and H. :3. in gas technology from Illinois Institute of Technology • . He had some three years of industrial experience with petroleum and natural gas industry before his ent:-:r into 



6. 

-J-

atomic energy activities in 1952. He entered the ator:dc energy program with 
Nuclear Power Group in 'Chicago representing the Conunonwealth Edison Company. 
He participated in several st.udies made by the Public Service Company of 
Northezn Illinois and Commonwealth Edison Cor.ipany before the latter joined 
Nuclear Power Group. With NPG Mr. Zagnoli1 s wrk was with heat transfer, 
fuel s processing and fuel element metallurgy. He joined Spencer Chemical 
Company in October 1955, and bas helped plan and design experimental programs 
and facilities, and has ma.de econdl!µ.c ·analyses of various projects in the 
atomic energy .field. 

Dr. Russell A. Mesler of the University of Kansas is our consul~~t for 
crr_~};icali ~Y. considerations. Dr. Mesler' s background includes the Oak Ridge 
School of Reactor ~echnology 1951-52; Ph.D., Uni~ersity of Michigan 1955; 
Project Engineer for Ford Nucl ear Reactor and Assistant Professor of Nuclear 
Engineering, University of Michigan, 1955-57. He is presently Associate 
Professor of Chemical Engineering at the University of Kansas. 

III 

PROCESSING AREA 

J ."' 1. The following equipment and facilities will be used to protect health and \ minimize danger to life and/or property. 

2. The building used for uranium processing is constructed of a steel framework 
.. _., and covered with transi te siding. The building measures 451 x 1121 and is 

301 high except for a 501 high bay in the center of the building. 

J . 
i'1/ 

("' 4. 

5. 
f .• 

8. 

The processing equipment will be ·located along the east half' of the building 
only. Sto~age area has been provided in the west side of the building. 

A fence encompasses the entire Jaybawk plant works and entrance into the plant 
area is controlled by a 24-hour guard force. 

Tornadoes are a possibility in Kansas. Plant design is on the premise that 
a condition of criticality resulting from tornado dar.ia.ge would do negligible 
damage compared to that of a tornado . 

The building site is JO feet above any previous flood stage. 

Loss of electrical power presents the hazards of loss of ventilation and an 
inoperative radiati~n alarm .system. / \_ ... __ ...... -· . #- .. _ . .,,.,,., _ ... --

In compliance with section 70. 24 a radiation alarr.t system will be installed 
in the plant. 'l\ro detectors rri.11 be located in the 9l ant, one on the ground 
level near the hydrolysis and scrap dissolution area and one on the first 
balcony at the panel board. These positions are i ndicated on the plot plan 



rJ 

9. 

/V 

r10. 
I 
I 

I 

-4-

(Drawing No. 1-260o-4) . Outside alarm horns will also be connected to these alarms which rill be clearly audible in the surrounding area. 

The monitoring system to be installed is the Nuclear Measurements Corp~ration Gamma Alarm system (GA-2). This system consists of individual integral units containing the detector, power supply, meter, alarm bell, al.arm lights and relays !or connecting external. warning devices. 

These units will be set to give an alarm when the meter :reads 6 mr/hr. or more. The time constant o! this instrument is 2 seconds so that a 6 mr/hr· reading wou1d occur after the following delay times when the radiation level at the detector is instantaneously changed to a higher value: 

50 mr/br 

100 mr/Qi­

SOO mr/hr 

0. 236 sec . 

-o.na sec. 

0.0?4 sec. 

\ Once the meter reads 6 mr /hr, the alarm would sound within 0 .1 second. The ·\..._,_ response ti.me will be verified by tests after the system is inStalled. 

ll. The detector wi1l be activated by a low level source installed at the probe so that the meter reads at least O.l rnr/hr under .normal conditions. If failure of the instrument causes the meter.to drop to 0.05 mr/hr, a light on the unit (normally on) will go out. Another light on the unit indicates the instrument is drawing current. 
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IV 

PRF.C.tUTIONS FOR SAFETY 
I 

The following procedures are proposed to protect heal th and minimize danger 
to life and/or property. 

2. ill personnel working with· uranium are required to pass a complete medical 
e;ramination including a chest x-ray before starting to work. Monthly 
urine samples will be analyzed for uranium. Chest x-rays will be required 
annually. No slllOldng or eating will be permitted in the uranium processing 
building • 

.3. Coveralls, ·safety shoes, sa.i'ety glasses, acid goggles, · dust masks, and 
rubber gloves are furnished for all personnel working in the plant. A 
change house and locker room are provided so clothing may be changed be­
fore entering the plant area-. A washing machine is pro~ded and coveralls 
must be washed daily after use. Individual film badges are prbvi.ded and 
are checked monthly. 

Good housekeeping will be exercised.· Wet mopping vill be perfonned in 
order to minimize air polution • 

. -;..,- 5. Any minor spills will be cleaned up im{!l~diately both to recover the uranium 
~ and to avoid spread of contamination. l~lean-up solutions will be stored ~ _,_, rv in safe containers awaiting return to the proces~ Major spills may ne-

2. C) ~ cessi tate orderly plant shutdown and reducing of the inventory of uranium 
in the spill a.rsa to allow Iliore freedom of movement. 

6 • .-Portable Geiger ~ounters will. be available in the plant for surveying 
...., • working areas for contaminatioE~ Building and exh3.ust air wi11 be S?-!_DPled '""" to see that concentrations are elow permissible limits of 5.0x10-ll and 

1.7 x l0-12 microcuries per ml respectivel.,-. 

. 7. 

k a. 

10. 

,. 

Aqueous wastes rill be discharged to the sewer which carries an average 
daily now in excess of ~million gallons away from the plant. The 
quantity of waste released to the sewer will. be li:nited to a quantity 
which, if diluted by the average daily now of sewage, will result in an 
average concentration less than 2 x lo-4 microcuries per ml. These condi­
tions are set by Title 10, Part 20, Code of Federal Regulations. 

Only one uranium container may be in motion at any one time and no uraniw:i. 
container may be moved unless all other uranium containers are in approved 
locations. 

The uraniur.i processing building will be posted and uranium containers will 
be labelled according to Title 10, Part 20, Code of Federal Regulations. 
Outside shipping containers will be labelled according to ICC regulations. 

Safe geome.try storage is provided for all process strear:is. Before pumping 
any solution from safe· waste storage tanks to the sewer, it is to be 
sampled to assure that the uranium concentration is below the permissible 
level. 
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While the building housing the plant is ~s.sen:t;i~J_!.~~~9_0{, a fire in 
the proceesing area presents three problems. First, the organic phase for 
extraction is in!lammable. Second, the reducing atmosphere in the furnace -· 
is both infla.rm:iable and explosive. 'lbird, water used in fighting a fire 
could mix with uranium and create a criticality condition. C02 will be 
used to control any fire in the uranium building and the plant fire de­
partment is instructed not to use water unless requested to do so by the 
Plant Supervisor,('" Precautions have been taken to prevent· explosions of 
the atmosphere in the f'a.rnace. In ·the event of a fire or explosion, the 
area will be surveyed for uranium contamination prior to re-ent~ 

The radiation alarm detectors · will be checked hourly and the meter reading 
recorded on log sheets. The built-in low-level source provides a cali­
bration check at one point. A portable source will be used to check the 
instrument at higher levels. The calibration will be checked once per 
week. 

A. ~~~ing program will be inij;µtec;l . tor all personnel who would be af!ected 
by a high radiation incident. Ins.tructional .me.etip.gs will be held for all 
people involved in the handling and -processing of uranium to familiarize 
them with the alarm system and the proper procedures for evacuating the 
area in tne event of a radiation incident. Unannounced practice evacuation 
drills will be held once a week the first month, another one a month later 
and then once every three months. 

14. Criticality is avoided primarily by proper spacing of "always safe" geo­
metry vessels. Concentration and mass control is exercised in handling 
dilute solutions. Mass and moderation control is exercised in handling e·· dry U02 and in shipping and storing scrap uranium. A combination_ of mass, 
volume and moderation control is used in .specifying ~ontainers for shipping 
and storing uo2 product. ill safe parameters are safe with a thick water 
reflector. The interaction between all vessels containing uranium in 
significant conc.entra tions is within allowable limits. 

15. ~ precess description and equipment layout are pr~sented in the appendix 
L~th a discussion of methods used for prevention of criticality. 

v 

FINANCIAL QUAL!rICATIONS 

1. A copy of the 1958 annual report of the Spencer Cher.lica.l Company 'is submitted 
with this application in support of the company's financial qualifications to 
handle enriched uranium • 
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APPENDIX 

I. PlDCESS DE.50.BIPl'ION 

1. This process ·15 designed to produce primarily uo2 from either UF6 or 
scrap. With UF 6 as a starting material; a cylinder is weighed and then 

~" vaporized using steam heat. A vacuum pump preceded by a cold trap and a 
chemical trap permits evacuation and leak testing of the UF6 piping. 

2. The UF 6 is hydrolyzed by admitting the gas into a circulating stream of 
AL(N03J3• _Acid may alsQ be added to adjust the acidity. The hydrolysis 

-st5rution1s transferred to rich acid storage. 

J. With scrap uo2 pellets, a weighed quantity o! scrap is added to the empty 
dissolver· and H?I0'.3 circulated through it and 8'. rich acid storage tank un­
til the desired concentration is reached. The dissolver ~essel is jack­
eted to provide !or heating or cooling. 

4. Since "off.-spec" product may be produced from time to time, provision is 
made for recycling it through the process. This scrap uo2 powder is dis­
solved in a kettle using always mass safe batches, and then pumped to the 
rich acid storage tanlc8. 

5. The ·rich.,.acid is pumped to ·a countercurrent pulse extraction column. A 
solution of _tri.-butyl ... phosphate. in kerosene is used as the solvent. The 
rich organic phase from the extractor overflows to the scrub column. The 
ratfinate nows to the waste storage tanks where it is sampled. From here 
it is either drained to the sewer or recycled to the system depen~g on 
the uranium concentration. 

6. In the scrub column the rich organic is contacted With water. The. water 
is recycled to the extraction column and the rich organic !lows to the 
stripper where the uranium is stripped fr.om it with water. The stripped 
organic phase over!'lows to a system which continuously cleans the solvent 
!or reuse. The rich aqueous phase is fed to an ,!!f.poratol:. to concen­
trate it and. then precipitated.with ammonia. 

7. The ~~~i.~. d,i:Q.r.anate . pi:_eqipitate is reduced to U02 in an eleotricaUy 
heated fu,mac~. The UC.?2- ··product is . d.:j.s.9.~tg~d throug}) a P.lill_· to . hoppers 
Wlfrtr1t--:-1s-sampl~~·:ror .m.oistur.e_ .$,Il9. other prope~ies prior to being 
charged..i.o .. th.e .. blender. --- --~ · · 

8. A dry atmosphere is maintained in the blender. Mass and .moderation lim­
its are used to determine the eize of iots···blended. After blending the 
U02 is dis charged into approved shipping containers. 
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II. PLANT LAYOUT AND ~UIPMBNT DFSCRIPTION 

l. The building to house this facility is contained with:ill the Jayhawk 
plant site. It is constructed of' ~te~l framework and covered with , ,, . . 
tran.!ite siding. All processing eqliipment is located along the east 

rt.I half ot the building. High e~i~ent such as the extraction columns is 
loca~~d ~ ... th,. $~lrl:ih bartn "'the · ce~ter of the buildini. Lay-out or 
the -equipDient is· shown on drawings 1-2600-4 and 1-2600-802. 

2. The east wall behind the tanks and equipment is lined with stainless 

/ \_.. 

* 
steel sheet to facilitate clean-up o! spills and ... splashes. A stainless 
steel ~p pan is provided along 'this wall under the equipment ·to con­
tain leaks and spills. There are no floor drains to eliminate the pos­
sibility of a spill being lost to the sewer. 

J. The U02 scrap pellet dissolver is 8.25" I.D. The dissolver for "of!­
speo" 002 powder is a_?.ttle and will be u_,ed with mass sate batches. 
The cold trap is of 4" pipe and the evaporator is Bn Sch. 10 pipe. The 
pwe columns are 4" pipe with Sn pipe end section. All uranium-contain­
ing storage tanks are l0.25" maximum I.D. 

4. The J1.F6 07l1nders .are vaporized 1n a closed room. This room is provided 
with adeqbate forced ventilation. TQ..e exh~t air from the room is 

. // drawn through a scrubbing system to remove. any_ UF 6 vapors. A fluorine 
,!.:' detector is located in the duct carrying air from. the room to detect axry 
· UF6 leaks. The .s~ fume scrµbbe~ system also is connected to a hood 

over the '!02 . P~wder dissolver to recover aIJ.Y-~UZ!l carry-over from the 
dissolutions. --

5. Storage area is provided in the southwest quadrant of the processing 
building for feed materials and/or packaged product. Safe spacing will 
be maintained on all containers of uranium stored in this area. Jf. D1£.J"e 

., 1 space is . requi,red, UF 6 07linders may be stored outside iI1 their bi~ 
< ! (Eages o~ a .~n?.r.f!t~ p~d near the eouthwe~t corner of the building. 

, •·.' •. 1Jcf t" 

... 



I 

l -
I 
i 

Appendix 

III. CRITICALITY CONSIDERATIONS fV 

A. Criticality With UF6~ 

1. UF6 in cylinders at enrichments no greater than 5% U-235 will be 
removed from storage or brought directly to the southwest comer of 
the 'Processing area. ·Cylinders will be transported into the..R!:9-
cessing area on a monorail and placed in stations provided for the 
vaponz'it10il of the UF6. With fJl11 016 cygnders_at all_ stations, 
the total U-235 inventor.r will .be. 66 kilograms. According to 
TID~7016;· page· 9; · there · ar& .. no· mass limits on a non-hydrogenous 
chemical compound with a .U-23S/U-23~~~~;to _ Qf .. • QS. The individual 
cylinders are spaced at dist'ancesof greater than l foot edge-to. 
edge according to X-1019 Rev. 4, page 25. · 

2. t~6 . is .. reacted w.1,th. _water.. and the resulting solution is stored 
in vessels R..l, .It-2, &-3, It-4, T-;t, T-2, '1'-3, and T-h. The maxi.mum 
concentration of uranillll1 in these solutions i8 .lOQ_gl:,~ per liter 
which corresponds to a maximum U-235~C?n~~~~!'Qtion o:t .fi~ams ·pa~·-
1.tL~ _ ror 5% U-2 35 enrichments. · Accordillg to K-1019 Rev. 4, page 20, 
5.0 graziii-of"U-235 per liter is an "always-safe" parameter. Further, 
according to page 24, interaction need not be considered for homo­
geneou~ solutions with a U-23.5 concentration no greater than 5 grams 
per liter. Vessels R-11 R-2, R-3, R-41 T-1, T-2, T-3 and T-4, are 
all 10-1/4 inch diameter vessels which is a "limited safe" para­
meter ac'Cording to K-1019 Rev. 4, page 21, for 5% enrichment and 
below. 

3." ~he UF6 solution is pumped to the extraction columns where the 
~Wl·ls'. e~racf.e(i, · Uito · ·an-·~orgiffilc~9iuti.<?n : o.f ~~-- The m.1nimwn 
ratio of H to U-235 in the organic phase is 6320. According to 
TID-7016, page 9, there are no restrictions for solutions if the 
atomic ratio of H/U-2.35 is greater than 2300. The marl.mum concen­
tration of U-235 in the aqueous stream from the strip column 
(TA-3) is agaiii 5 grams U-235 per liter for 5% U-235. In addition, 
the columns are 4 inches diameter with 8 inch separating sections. 
This stream nows to the neutralizer where the urani'UJll concentra­
t_ionis .. siightly .. decreased • . The neutralizer is a 10-1/4 inch 
diamete·r vessel as an eXtra precaution. 

4. Out of the neutralizer the stream flows to E-3 on· the first bal­
sony. In E-.3 the uranium concentration is increased to 450 grams 
p~f'lj,_t,er (22.5 grams U-235 per liter at 5% enrichment). E-3 is an 
8 inch pipe with a 2 inch leg. By comparison to a "limited-safe" 
diameter of 10.25 inches, E•3 is considered safe. In~eraction has 
been calculated between the evaporator and_(l,)_.1!he fy.rnace, (2) 
vessel R-9, O} ... the .. U02 hoppers,, T-18 and···T-19, (4) the. blender 
~"".51 (5) ~02 pa~kages on the first "and second floors, and (6) 
J:~ssels : T".'.'13 and T-14. The total solid angle viewed ~f these is 
le.as than 0.5 steradians. 

5. tl:l.e._stream from .E-3. is .stored in .two.~.essels,UT~l3 and T-14. These 
vessels are 10-1/4 inches I.D. x 8 feet tall, so that they are 
safe. Interaction must be considered between each other and the 
blender. The total interaction is .9 steradian wlilcE-fs -less·-tfian 
t~-allowable l.O (K-1019 Rev. 4, page 24.) 
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6. Fram R-13 and R-1.4 the rich aqueous is pumped to R-9 on the second 
balcony. R-9 is a 10.25 inch diameter vessel. It sees even less 
than the neutralizer (R-8) which sees .50 steradians so that inter­
action is safe. 

7. ~e product from R-9 is trans:ferred to the furnace. The .furnace 
proper is fitted with a 9 inch I.D. liner. The feed screw drops 
the uranium bearing material onto this furnace liner. There are 
three screws each operating in 2 inch pipe conveying the uranium. 
The furnace gases pass countercurrent to the uranium, and con­
ceivably could carry light dried material into the breech where 
the gases leave the fllrnace. No significant carryover bas ever 
been observed. The volume in the breech is .625 cubic foot compared 
to a safe volume of .95 cubic foot. The gae discharge line is 
steam traced to prevent condensation in the gas line be.fore the 
conderus er. 

8. The furnace tube 1 tself never operates more than one quarter- :f'ull. 
It discharges into a breech of 1.465 cubic feet capacity. At a 
discharge rate o! .25 cubic foot per hour, .hourly .in~ection will 

_prevent anything approaching an unsafe accumulation. . Should the 
fUrnaoe exit gas temperature fall 50° below its .normal value, the 
feed to the furnace will be shut off automatically. The furnace 
sees less than .9 steradians which is safe. 

9. 'fhe furnace discharges into T-18 and T-19. The quantity of U02 
allowed to accumulate in T-18 or T-19 will be kept below the safe 
amounts as limited by enrichment. (Table XVII, K-1019 Rev. 4). 
These vessels e~ch have a k of .65 because they are mass safe 
(K-1019 Rev. 4, page 26). The allowable solid angle is 2.51 
compared with an actual value of 1.28 steradians. 

10. After a moisture analysis has been obtained on their contents, 
T-16 or T-19 can either be transferred to M-5 or to storage. 

11. The entire inventory of U02 in M-5, SC-1 and at the bullion bal­
ance is limited to a safe mass quantity as limited by moderation. 
Table XIX of K-1019 Rev. 4 will be used to specify the safe mass 
to that corresponding to the highest H/U-235 ratio of any material 
added to the inventory. Table XIX is for UF6, but since the 
density of U02 here is no greater than fo r UF6, the table is 
applicable. The maximum solid angle of interaction at M-5, SC-l 
or the bullion balance is • 77 compared to a safe interaction of 
l.O steradians. 

12. After .filling the 002 containers, they are spaced at least one 
foot edge-to-edge from each other while they are weighed and 
tran~ported to storage • 
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B. !!Q2 Feed 

1. General 

a. The criticality conditions of the uranium process using UF6 
feed l:mre already been described. Use of U02 feed alters the 
situation in the following respects: 

(1) Dissolution of fired U02 represents a special problem · 
because ot the high density of fired U02. 

(2) The solutions produced from U02 dissolution are more 
concentrated than those produced fr0m UF6. 

b. The portion of the plant beyond the extraction columns operates 
the same regardless of the feed. However, there is more inter­
action which must be considered. 

c. There are two types of U02 -- high density and low density. 
High density uo2 is that which has been pressed and fired, 
while the low density material is characteristic of scrap gen­
erated in the process. · 

2. Low Density U02 Dissolution 

a. Low density U02 (less than J grams per ml) is batch dissolved 
in-R=5:--Tlie"charge into R-5 is limited to the mass limits 

- shoWii"in Table ~I of K-1019 Rev. 4, page 22. 

b. The 002 . scrap is generated !it T-18 and T-19. - The scrap is 
drained from the hopper .. into · a 5 gallon pail on the first 

'~oalcony. After each pail is filled, it is carried down the 
north stairs to the first· floor where it is weighed on SC-1. 
The pails will. be marked with the weight and assay. From weigh­
ing, ~he pail ~s carried either to .$.~Orage, or is carried to 
R-5. Tne-route taken is to be over to the west side of the 
'process line to the south stairs- and up them to the 002 . dis­
solver. 

c. When dissolving a batch of low density U02, R-5 is first 
emptied. Then the safe ·mass or less is carried in 5 gallon 
pails to the dissolver. Never will the total quantity of uranium 
in th.e vicinity of &-5 or within R-5 exceed a saf'e mass. Be~ 
fore ma.king up a batch, the supervisor is to certify that the 
quantity of uranium in pails is a safe batch. 

d. When a batch is di ssolved, it is pumped t o storage. A check 
valve and a manually operated valve prevent solution in storage 
from increasing the uranium in R-5. 
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3. High Density U02 Dissolutioh 

a. High density U02 is dissolved in R-13 .which bas safe dimensions. 
The U02 is hoisted to the first balcony on a monorail at the 
southwest corner of the process. The monorail carries the U02 
to .the north side of R-13. Only that amunt of 002· which 
R-13 can accomodate at any one time is hoisted. The U02 is 
dumped into R-13. The total amount of U0.2 being added to R-13 
is mass safe by moderation. R-13 must be emptied prior to re­
cba rging. 

b. The sa!e diameter for R-13 was determined in the following 
fashion: Calculations in HW-57861, page 24, show tlie maximum 
buckling for 5% U-235 metallic uranium rod in water lattices 
to. be 150 x lo-4 cm-2. Values for other parameters, near this 
maximum buckling, are as f"ollows: 

koe • 1.65 

t2 • 1.1 c.,;. 

T • 32.5 c~ 

For an 8.2$ inch di~meter vessel, K-1380, page I-13 to 15, 
shows· Bf.= .0344, B~ = 0.049. The value fork effective is: 

A value of l0.25 for the radius gives k • .1, but the actual 
vessel radius of 8.25 is specified as an added factor of 
safety. Another safety factor is included because U02 with 
its lower density shows lower maximum buckling than does the 
metallic uranium as discussed in HW-5'7861; page 19. 

c. The random placement of the rods when merely dumped into a 
vessel presents some uncertainty. Lattice values given above 
are for orderly spaced, uni:fom rods. Preliminary experiments 
mentioned in HW-56919, page 20, indicate the randomness tends 
to lower the buckling • . This was assumed also in TID-7016, 
page 21. 

d. Interaction between R.-13 and its neighbors is les s than 1.75 
steradians compared to an allowable of J.9 steradians {see 
Table I). 

4. Allowable Interactions With U02 Feed 

a. The interactions between all vessels which contain uranium at 
concentrations above 5 grams U-235/liter with U02 feed have 
been conservatively estima.ted by the .methods given in TID-7016, 
page 14. These estimates .are shown in Table I. Where the 
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I 
I , .. Table I I 
I 
I 

Vessel Diameter Contents Interaction 
~Inches~ (Steradians) 

E-3 6.25 bit 1.6 

F-4 1.1r; &* 2.a 

F-5 1.15 a 2.5 

KL-1 9.0 2 • .32. 

M-5 U02 l.15 

R-1 10.25 a 1.56 

.R-2 10.25 a 1.91 

R-3 l0.25 a l.65 

a.-4 l0.25 a 1.97 

a.-5 22.0 a .45 

.R-8 " l0.25 a 1.56 

R-9 10.25 b .93 

R-13 a.25 1.73 

sc-1 --- U02 2.05 

T-l 10.25 a 1.92 

T-2 l0.25 a 1.96 

T-3 l0.25 a 2.22 

T-4 l0.25 a 1.83 

T-13 l0.25 b .86 

T-14 10.25 b .86 

T-18 & T-19 9.0 U02 2.28 

TA-1 4 & 8 a 1.ao 
Bullion Bal. U02 1.92 

.. _., 

11a11 and 11b 11 are process solutions containing uranium 



Appendix 

.i 
I 

7-a 

interaction is below one steradian, there is no limit on what 
may be placed in the vessels since each vessel is "always-safe•• . 
The basis for this is a statement iii K-1019 Rev. 4, page 25, 
which states that if the vessels meet "always-safe" parameters 
the k value may be asswned equal to o.8 for which the maximum 

-solid angle is 1.0 steradian. 

b. For those vessels where the interaction is greater than one 
steradian, a limit is placed on the inaximwn concentration or 
mass of U-235 which can be placed in these vessels. 

o. Uranium in the process i~ contained in aqueous solutions in two 
different concentrations above 5 grams U-235 ·per liter. The 
more dilute of these two is designated solution "a" in .Table I, 
wh.ile the more concentrated solution is designated "b". 

d. The maximum permissible concentration for solution "a" is cal­
culated as follows: Among the vessels containing solution 
11a0 and excluding F-4 and F-5, the maximum interaction is en­
countered with ve!sel T-J at 2.215 steradians. The next 
highest is T-2 at 1.982 steradians . The maximum k for an allOW'­
able 2 steradians is 0.713 (K-1019 Rev. 4, page 39). Now k • 
~f Ur Uth (page I-9, K-1380). 

Assume Uth • 1 (oonse~ative estimate) 

81 • . 0242 for D • 10.25" (K-1380, page I-13) 

Uf • .596 (K-1380, page I-14) 

~f D _J£__ • ·~~ a 1.195 
Uf • 

This is the maximwn. value for ~f. Assuming the solution con­
tains nitrogen, hydrogen, U- 238 and U-235, an )\f less than 
1.195 requires the following quantity to be greater than 455. 

1.88 N .. 33 H - 45c' 
U-235 + U-235 ~ ;; , 

where N/U-235 ia the ratio of nitrogen atoms to U-235 atoms 
and similarly for H/U-2J5. If T-3 is in the system, this 
must be greater than 510. 

e. Returning to F-4 and F-5, these vessels have .a diameter of 
7-3/4 inches and have an allowable solid angle of 3.5 when 
~f = 1.195. The allowable solid angle for R-13 was dis­
cussed above. 

f. The ma:xiJnum concentration of solution " b11 is such that the 
minimum H/U-235 is 920. Under these conditions the maximum 
~f is 1.36. This concentration gives the maximum allowable 
interaction for E-3 of 2.26 compared to the actual 1.6. 
T-13, T-14 and ~9 all have interactions less than 1 steradian. 
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g. The fUmace has an I.D. of 9 inches. However, it never runs 
more than 25% full. This gives it an equivalent diameter 
less than 5 inches. The safe interaction for a 5 inch pipe 
is 3.2 steradians (Table XX, K-1019 Rev. 4) compared to the 
actual value of 2. 32. 

h. The quantity of U02 allowed in either T~l8 or T-19 is limited 
to the safe mass as limited by enrichment, (Table XVII, 
K-1019 Rev. 4). The k for these mass safe vessels is taken 
as 0.6.5 (K-1019 ~v. 4,,. page 26), so that the al.lowable 
solid angle is 2.51 compared to the actual value of 2.28. 

i. After a moisture analysis has been obtained on their contents, 
T-18 or T-19 can either be transferred to M-5 or to storage. 

j. The entire inventory of U02 in M-5, SC-1 and at the bullion 
balance is limited to a mass safe quantity as l:United by 
moderation. Table llX of K-1019 Rev. 4 will be used to 
specify' the safe mass to that corresponding to the highest 
H/U-235 ratio of any material added to the invento:cy. Table 
~ is for UF6, but since the density of 002 here is no 
greater than the density of UF6, the table is applicable. 

k. The k value for this total mass is taken as o.65. This is 
in accordance with K-1019 Rev. 4, page 2o for safe masses. 
Although· this reference is not specifically j ustified in this 
instance, a value of .65 is consid~red conservative for two 
reasons. First the uranium is at most 5% enriched, while 
Table m is for any enrichment. Secondly, all the mass 
will not be accumulated in a configuration approaching an 
optimum arrangement. For a k of .65, the allowable interac­
tion is 2.51 steradians. The maximum interaction from M-5, 
SC-1 or the bullion balanc.e is 2 .05 steradians. 

1. Almost all piping which might conceivably carry uranium so­
lution is 1/2 inch whlch presents no interaction problem 
(K-1019 Rev. 4, page 24) . In the front of the process, 
sizes no greater than 3 inches are used sparingly. They are 
all spaced at least 2 feet from any vessel and enter the 
vessels either near the top or bottom so that they are safe . 

m. D.tlp .. pans .beneath process ves~.~-1,s overflow at 1/2 inch so 
that ~h~_ are_ sa~e (K-1019 Rev., page 24). 

n. All pumps and pulsers are located on the floor and are of 
safe volume, each having less than a gallon holdup. They 
are included in interaction calculations as extensions of 
the process vessels. 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
-';I ---- . 

WASHINGTON 25, O .C. 
1 

n.1 t0 J.ij 

IN REI'!.. Y RUEii TO. 

-
Spencer Chemical C0mp&D1' 
Dld.gbt Building 
Iansas City 5, Missouri 

Attentions Mr. N. A. Greenlee 

CJtntlemeni 

~, 

'.' 
I 

In view of.the pending changes in the corporate structure ot ;your 

company, lilbich may necessitate the transfer ot 70ur present licenses 
to another corporate entity, we have reevaluated the :t~Qpe . ot ~ur 
"R"'918n\ a\Itbor.Lty as well as your pending aPJ>lloation dated Septem­

ber 20 f2-196l. 

Your Special Nuclear Material License No. Slfl-l5k, as amended Septem­

ber ll, 1961, included authorization to ship c.oamic.JJO~ at enrich­

ments up to and including six. pe:r: ~ent (6%) U-235. in accordance with 

procedures submitted in your appi:ica.tion dated August 3, 1961. Your 

application dated September 20, 1961, requested amendment ot this li­

cense to authorize the shipping of .twsed U0-2 at ecrichments up to and 

including .(1.ve. per . .ceni(._(5) U-23.5. - · · 
• r 

In both applications the._sa.te_oo.ntainer~.capacity, pr~oip.lt;i was U3ed 

to justity the nuclear safety ot .the proposed shi~ents. 1'.be safe 

container capacity principle incorporates a nuclear safety !actor 

·of 1.33. However, in order to maintain this factor of safety it is 

necessary th.at the package ' containing the special nuclear mate~l 

be of ~t.icient ·structural 1nt~gJ;".ityj:~9 .retain the special nuclear 

material .. ~ the ~rvit pt ~~ _ ~n accident. Accordingly, we require the 

material to be packaged ~ inner containers meeting the following 

specif:l.oations s . 

l. Resistance to crushing and fracture shall be at least 
equivalent to that provided by Schedule 40 steel pipe. 

2. 'lbe bottoln shall be equi"Alent to a steel plate, at 
least equal in thickness to the wall of the pipe, wal.ded 
or threaded to the bottom. of the container. 

Am MAIL 

RECD:STEBED MAll 
Gi'URi llEC!tlPT ~UESTED 

NC: v 

-rrj_ ... 

........ ~· . -· .. 
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On this scale are equal weights of Spencer's new flised 
uranium dioxide (left) and old-type ceramic uranium 
dioxide. Because of its high density and great purity, 

Sp.mcer fused UOi is considered a major breakthrough 
in the economical fabrication of fuel element core 
material. 

Spencer Chemical · Company Announces 
New Crystalline Nuclear Fuel Materials 

36 

I N the ever increasing efforts of American inrlus· 
try lo attain economically competitive electrical 
power from nuclear fuels, considerable attention 
has been focused upon fuel fabrication costs. 

After concentrated research and development in 
this area, Spencer Chemical Company is proud to 
announce its new family of crystalline fuel ma­
terials that can be fabricated by simple and in­
expensive techniques. 

The new Spencer fused UO. was one of the fuels 
selected by the Hanford Works of the U. S. AEC, 
operated by the General Electric Company. 

Recently in the United States- United Kingdom 
exchange of information under the Libby-Cockroft 
agreement, .Hanford reported: 

"A 6,000 lb. Jot of arc-fused UO~ was re­
ceived from Spencer Chemical Company. 'J'he 
material meets our rigid specifications for 

purity and density. This amounts to a signifi­
cant break-lhrourh in the preparation of fuel 
element core material. The U02 will be fabr i­
cated into both !lwaged and vibrationa ll y 
compacted PRTR (Plutonium Recycle Test 
Reactor) fuel rods." 

Initial irradiation tests indicate that the quality 
of the nuclear fuel will increase while the costs 
of fabrication are lowered. 

Crystalline fuel materials currently available are: 
Uranium Dioxide (UO:) 
Thorium Dioxide (ThO.) 
Urania-Thoria in solid solution (UO.-TbO.) 
Triuranium Octoxide (U,Q,) 
Uranium Monocarbide (UC) 
Uranium Dicarbide (UC,) 
For more detailed information on Spencer's new 

crystalline nuclear fuel materials, contact Spencer 
Nuc.lear Fuels Department at addre&1 below. 

SPENCER NUCLEAR FUELS 
Produced by 

General Offices: Dwight Building, Kanlias City 5, Missouri 

June, 1960 · 
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Donald I. Walb::r, 
0

Dtrector 
&ep>a IY. Dtmi.oi of CompUaace 

I 

:, 

&opr T. WoolRJ, \ lad&adoaa Spociau.t (lle'ltawer) aeaa- IV. Din.to~ of Compliance . 
SPBNCEll CHBMICAL. Pit 1auao. UNSAS 

CO:IV:B.TW 
I 

' . •:.:'.- ~ .\ 
... · . ., 

SEP 3 1962 

Original signed by 
Roger T. Woolsey 

lecat corrapcHMleace l.Ucata tbat tbY firm baa bees purchased 
by Eerr·McGee. •ad tlut dley plaa to IDOft their operat1ou to the 
"8tallt""' Otllbo.u. 

s..geat tbat we dererm1ae wbat acUou dley plan io take mnma 
ni.1«ag their pnent au.. 

cc: Gia lll:owa. lldl1ttaa Spedalllll (Superriaory) 
1.ep. IV. Dhilllm of CDmpU.a.ce , 

t-----------·-·-------· ------·i-----
For.m AEC-818 (Ru. i-Q) 1. 1. _.. .. _ """' .. or•tc• 1.-a'fll ... 
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Kerr-McGe~ Sv i ldin9 • O kl<l hom a City 2, Ok~ahom• 

Mr. Lyall Johnson 
Division of Licensing and Regulation 
United States Atomic Energy Crnmrl.ssion 
WasM.ngton 25, D. C • 

Dear Mr. Johnson: 

September 6, 1962 

.t~ J!J.le Co.l'J(....:J 

Kerr-McGee Oil Industries, Inc. recently f orwarded <i request fo:r· a source material license in connection with the work be:.ng perfon:l--::• by the Department acquire.d from Spencer Chemical Coir.~y. It is ant: c­ipated that in the very near future we will also be for..-c:i.rding a rec;'- (~LJt for a special nuclear material license in~lved in the ~e area of work. 

It would be appreciated i f you would mark your rec0rds to ind) ~ntc that all co.:rmunica tions concern·ing these licenses should be directed :-·, Kerr-McGee as follows: 

GHC:HL:co 

Mr. Harold !A'nbertus; General Manager 
Nuclear rroducts Depar~'n2nt 
Kerr-McGee Oil Ipdustries, Inc. 
Kerr-.':cGee Building 
Oklahoma City 2, Okl.al10rna 

Yours 

LIND~rrc. 

~ t"b-to----·(>Orze H. Coob 
Vicc~-l'residc>nt, M~ r.ernls 
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Mr. L)'8ll JoJ:mSOA 

SPENCER C~ICAL COMP;.}!Y 
it~::earc!i ·:er.te:-
9cr9 WePt 67th Street 
Merriam, Kansas 

Auutant D1rector ~or *teriala Liccaing 
D1 viaicm of Lic:enaizJg an.cl BlgW&UOll 
U. S. Atcaic laera Camnieaion 
WuhiD&tm 25, D. c. 

SiDce w have 1'11C011t1nuecl all activities vith speci&l nucl.ear 
material and d' -nt.l.ed proceaa1Jlg equipaent, there u no. need to 
keep SBM-154 act1ve. Plcue a4Y1ae ~ w need to take turtller 
action to termiDat.e SNN-154. 

MAG:fg 

. ."\ 

.:; ... ~ 
. (• 

J • 
;) .., ,., 

.1 U 

{}_ , . 

-·- ··- . 

f1om CO • ttdQr1• 

Ve·ry truly youra, 

.i1: l. : , .. -l..-

1. A. GreeAlee 

·' 
• I\ • • .... ... 

.----- . ····~ .. 
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DIVISION OF COMFLIANCE 
Memo Route Slip 

R. W. Kirkman 

.. ' . __ Acti,on_Informa.tion_Concur. .ce_Review 
_Comment_Note & Return_Per Our Telecon_File 

I
i 

Region I I 
-G-.-A-._B_l_a_n_c~------~-----11

1
,i R.E: 

SPENCER CHEMICAL CCMPANY - LICENSE NO. SNM-154 

Region II This refers to your memo route slip, subject as above, 
--------------i I dated june 26~ 1963. LR personnel informed us that 

R. C. Hageman 
R~gion III 

D. I. Walker 
Region IV 

R. W. Smith 
Region V 

Glen D. Brown 
Region IV 

""' \ .. .) 

FROM: 

. I x 

Iii they have re~eived no reply to their letter dated 
December 18 ~1962. This letter is the latest piece 

I of correspondence in their files. However, they 
plan a ·follow-up on the 12/18/62 letter in about 
three months. License No . SNM-154 does not expire 
until January 31, 1964, and therefore is .a current 
valid license . 

There is a possibility that Spencer Chemical Company 
has not received the letter of 12/18/62. Note that 
this letter was directed to the attention of Mr. N. A. 
Greenlee. Greenlee apparently has transferred to 
Kerr-McGee Oil Industries and may have left Spencer 
before receipt of the 12/18/62 letter. If you visit 
the Spencer facility, it would be appreciated if you 

·would determine whether the 12/18/62 letter vas 
received by Spencer Chemical Company. 

L l
n : '\ r "I JU v ,~ _ :, 

l'J COMPL1At'-: ':'-

Robert C. Paulus, CO:HQ DATE :'Jal. 9 ,.; .... 
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LR:!>All 
70-146 

J nN G 1334 
'"'' 

$;>oncer Che;nical Company 
Rcsc.irch Ccntor 
9009 l'icst 67th Street 
:-k:rri::im, Kansas 

Att.:!11tion: i·lr. :-1. A.- GrcGnlee 

Contle~cn: 

This is tc infcra you that .:'..pecial ~1ucle:ir ~'.atcrial License 
No. $~~:.J-154 eXjliros on January SI, 19M. You h:ld pr"viously 
requested in your letter oi November 20, 1962, that this 
license be ter.Jinatcd. Our lett<:r of Dac~:Jbcr 18, 1962, 
(copy cnclo5c~) specified t ho conJition~ l.-C l;clicvo should 
be :net fer t:m~in.aticn of t~e lice.nse. 1fo have not received 
a rc;ly to t:iis l etter. 'fh.:reforc, you arc x ..:'1u~s ted to 
sub:uit to as prior to the expirat:ion of -s;t'-1-154 :i report 
in.!icnt:lng t ho levels of fixed o.ncl rc:m~v:ible uraniUJll contam­
iilstio:l, incl~Jin; radiation levob, cxistin~ .on ?milJinf?S, 
c.1i..i1~.::ent J..t,;.i otr.t;r prc.pertt tthere act i vi tics invol v inP. 
liccr.s~d ~atcrial occurred. 

If s~::.~-154 is all1n;~d to expire prior to our dot~r:iining 
th;1 t t I.a contn;;;ir.a ti on levels specified in our Dccor!1ber 18, 
1~62, . lettor h~v~ oeon met, this coulJ result in your 
1lO:>scssing special nuclear ;i,at:erial without a valid AEC 
liccns~. 

Distribution: 
Doc. Rm. 
Suppl 
Br. & Div. rfs 
Compliance (2) llq 

l!nc h>s u1·c I 

Very truly yours, 

Donald A. Nnssbnu'!IOT, Ciliof 
~ourc& &nd $~ccinl ~iclc~r ~aterlals 

r~r:rncn 

Oivision of Liconsin~ ~nd Co~ulation 

OFrlCE.... • ........ ..... tt>" ... . I ........ ·········--··l·-······················· ······-······· .. . ........................ ------------····· 
SURNAME" I ~~~~~~~;~.i:/ j -~-. ········------------- ---·-···········-····-- --------·--... .. . . . . ············· ----------· ········-·-----· .... 

---- -- -· OAT(.... •• 1.~~L~~.::· . .:.:=·..=. :..:.···.o· :·:~.:.:..-. ::·-- ···:::=--~---··:········· ······~----:--·-··· .. .. ... -· .. ···:·.·=--~-·~-=-- ·· · · ... ·······:·:· . 1·\•riu A t:c"' ... :llH (Jl••\. \I : .. 1) • . ' · '-P"•"•• ••T ....... , Otrlct U'l-O~llJ-:t 
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_r /1~1-'J1r11r ( /lt11111rrt r r 1111jla JI If 
_.j) / <'/..I ( . ') 

, ./l f·.;~n l"rY1 t ~nl~r 

51009 WEST ~7 ·:- S T RE:ET 

,. 14,.,.,am. , % 1wa.; 

Mr. :Cna.l.d A . N.;...;.;;be:..!!Der, Ch'ief 

SG'..tr:e and S~c ial N ~.::!.ear ?·!ate!"ia.:.­

Di ·risi.:-:--: :. ~ Ll.i:e'.'1sin~ and 9egulati;.):, 

u. s. At-::.::C..· Snerg:r C'.)::n:ni:...:i')r. 

W~shingt~r. 25, D. C. 

Dear Mr. Nust1b1iww=•r : 

.orar.-::. 

;;_; 
f--J 

I -· , .. 
• i) •. .. ' 

.· 

'. 
( ,•,' I 

: -....~ -.,.' - . 

;· • "T .. 

T:-..l.:> is in reply ·~o your :.~tter£ Jf December 2.o , 1~62 and January 6, 

1·~64 !'equesting in!'ormati::m pri.:~r to termination .Jf SNM- l);. (Docket 

NI). 70-146) . 
- ·-· 

Processing ::>!' ~ani'.l!ll under this · ~i('ense vas ;arried o..it in two 

sepA.rate buildi:'lg::; . '!'he equipment va.s :focontw:U..nated and msi; of 

it transferred in th<? 3ale of ~he ?luclear F...tel.; ~ni;. O:.~ 

or the buildings vas decontaminated, d.ismantle·d,~ anti buried. 

The remaining building ~s been thorougt>-1.:r checked with a Geiger 

c -:i1.mter. The highest r adiation level dete·.::ted an.yvhere in the build­

i.:'.g at l cm. ~rom the surface was o. 5 mr/h:r. for ·oeta plus gamma 

ratiioa.ctj,vity. 

Smear samples have alsc been take!~ thro1Jghout the builcli.'18 and s•.io­

i:U.tted for a radioactiYity count. Res:.tlts -..•.:.11 be forwarded a;,· :.oon 

a s they are avail.able. 

NAG:gb 

Rl:C E IV.:.: 

fEB 1 ·~ 12E 

Sincerely, 
I 

) /ti /
0

~...ui·~i~ 
N. A. Greenlee 

• r. •'. '\ 
t. ·. ' ... ... 

.. , .. ' 

· I 

./ 
,· ·~I_,' 

.. / 
~·· 

-I , 
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goo~ WEST !!7 •_• S'iRZi?T 

u/~;v, ~tDaJ 

~.arch 2, 1964 

File: 9900 

Mr. Donald A. Nussbaumer, Chief 
Source and Special Nuclear Y.:a.ter~a:s Brat.cc · 
Division or Licensing and Reg·Lll.ation 
u. S. AtoI:lic Energy Commission 
Washington 25, D. c. 

Dear Mr. :Nussbaumer: 

This is to supplement our letter of January 29, 196~ 
concerning t.ermina:tion of SNM-154 (Docket No. 70-1:...6). 

- ··----......:..- ···- 4.- --· ...... 

We have now received the results of activity counts on 
smear SB.I:lpl.es taken at various po :;..nts throughout the 
build.~g. The highest alpha act~vity was 271 d/m/ 
100 cm

2 
and the ilighest beta activity was 874 d/m/ 

100 cm . In all cases the gamma activity was found to 
be not significantly different from background. 

Ver-J truly yours, 
, I ~. 

71 ti .JJ1~J'L 
N. A. Greenlee 

NA.G:gb 

rl !: c ·-

N COMF!.' 

·-.__._ ..... 



Leo Dubinski 
Assistant Director for Materials, CO 
111RU: R. G. Page, Chief, Enforcement Urnnch, SGLR 
Donald A. Nussbuumor, Chief 
So~rcc nnd Special nuclear ~lnterials Branch 
Division of Materials Licensing 
SPE:-CCER QIEmCAL C01·1PANY # MEl<RIAr.t, KANSAS. DOCKET NO. 70-146, 
LICENSE lW. SU~i-154 . 

DML:RLL 

Enclosed is a letter dated March 2, 1964 1 from the subject 
licensee specifying the results of a survey of residual 
contclll'lination r e:naining in their fncilit.ies. The licensee 
has requested tcTIDination of his licens~. 

In view of the type and scope of "'ork perfl.imed at this 
facility, we request that ·a close-out inspection of this 
facility be perfomed, and the results forwarded tc thi' 
office so thnt uc may close this license file. 

Attachl~cmt: 
Cy lttr. dtd. 3-2-64 

OFFICE ... - rn. : 11. ~; 14 I.I~ 
r ··•·•••••·• .. r:r~.D.... . ..... 11,J ..... . .......... .. . 

[ IU.:wfi 1~[:'\: c l1:\u~.;li:: 11:~wt· 1~ 1':1~~ 
SURNo\M .- . .. · · ' ·· , • !'.i , •' )I .. .. ... ............ • . • \L 

JI i. 1 .. J../ ... '1. , . I I.···.· ... ,_ .. _.,:_•" ·. ··.· ·.·.: ._ ......... ··-···-··-··::...__..·······-··.· .. _···-· .. ·- -o"rr._ __ : ·.:~:.:..::"'.:./\•.~ ··:..::.:.·.: .. :~·.!/ . . 1 1: 1.... , ~ ... 



Leo Dubiask1, A&sistant Director for 
Materials, Division of Compliance, HQ. 

};:to1f) 
Donal,d I . Walker, Director'-Y>.,1,/1 s,e. 
Reglo~ IV, Division of Complia~~':~nver 

SPENCER CHEMICAL COMPANY, MERRIAM, Y.ANSAS - SPECIAL NUCLEAR 
MATERIAL LICE.NSE NO. SNM-154 ( OOCKET NO. 70-146) - . 

CO:IV:GBS 

The Eubject licensee's "Jayha'Wk Works0 llBS. visited by George H. 
Smitb, Radiation Specialist,, Rt:gion IV, Divisioa of Complia.vi::e, 
on April 30, 1964. The "Jayhovk Works" are located approXimately 
t"wenty-t"•o miles south of Pittsburg, Kansas, The purpose of rhe 
vicit was to conduct a close-out inspection ot the &ubJect 
licensee's facilities as vas requ~sted by T. W. Brockett, CO 
Headquarters, in bis memo route slip of April 13, 1964. 

The following persons were contacted during the ~ou.rse of the 
visit: 

George E. CbeoO\leth, Works Engineeriria Manager, 
Jayhawk_\lorks, Pittsburg, Kansas 

Ralph J. Jopp, A::.siStant Superinte::ident, Specialty 
Chemicals, Jayhawk Worl;;s, Pittsburg, Kausas 

Normsn A. Greenlee, Research Engineer, 
Merriam, Kansas 

The 'Writer ,,;~~- .accompanied,. during . the course of the visit 1 by 
s-:-j~--·Reno;n1rcctor, Industrinl Radiation and Air HyB.iene, 
·Kans~:~ S!;a_te Department ot Health, nnd G. L. Oldfield, Supe~.~~pr, 
'RBafotion Hy61en~ Servic~, Kanca~ State Department of Health • . 

Mr, Cheno\ICth stated that, prior to the r.ale . of their Nuclear 
Fuels Department to Kerr McGee Oil Indu&tries, Inc. (Source 
Material License no. SMB-664 and Special Nuclear Material 
Licenise Uo. S~H-695) / he 'lo/BS Superintc!1dcnt of the Nuclear Fuels 
Department, and tl1at Mr. Jopp -was the Assistant Superinte.ad~nt 
of : he .Nuclenr Fuel& Dept1rt.1!ent. 

0 

• i 
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L. Dublnski - 2-

Mr. Chenoweth &tated that all. pracessics or rndioactive material 
vaa conducted in !'Yild1nas 702 end 10,9.. A description of the 
fac~lities vus submitted with the licensee's letter to the 
Divhion of Licensing and Regulation dated April 7, 1959· 
Chenoweth stated that 25 pe:r:cent_.Q!_Ml_~-Pf-OC~saing vae ~onducted 
~ld~_E~t,'(9.? .. ~~1~ ..• lha~ _j;b~_remaio.iM...5~.:r~~.£1.lt.. or the .operation wne coilducted in~!l~ng..1,09 •. . Chenoweth stated tha_t one of the 
conditions of the sole of the Nuclear Fuels Department to Kerr 
McGee Oil Indu&triee was that all equipment associated with the 
processees would be tranaferred to Kerr McGee. 

Chenoweth stated that ~n September 1962 {he could not remember, 
nor did he have a record of the exact date), after Kerr McGee 
Oil Industries, Inc., bad removed all or the equipment that they 
wanted from the two buildings,, ~uq!110g _ 7Q? _'!'_~s_!-horoug~-"'as.hed 
down w~_tp .sDap . and w~~r. Chenoweth said that after the building 
was ~ashed down, all rem~ining equ~p!'Jent was removed from t he 
buildill8 and was transferred to '..he disposaJ. pit. The disposal 
pit 1s located on Spencer Chemical Company property in an open 
field approximately 0 .4 miles from 1.he nearest "Jayhawk Works" 
building. It was observed that the pit is approximately one mile 
from ·.he nearest perimeter fence of' the licensee's property. 
Chenoweth stated. tbat . ..this pit vas approximately. ~00 feet wide, 

_?QO.!eet long, .and 8 feet deep. Chenoweth said thst;-Rtt.er""iiii 
equipnent had been removed, Building 702 vae surveyed; Chenoweth 
caid that a ~ivil defense Geiger counter was borrowed from the 
Pittsburg , Kencas, Civil Defense Agency for the purpose of 
conducting this survey. Chenoweth said that a record of the 
survey was not maintained but that the survey indicated that the 
building was not highly contaminated. Chenovetb said t hat after 
the Gurvey / t.he building 'WJ:AIL.!.:.'Y~i.n.to . ...s.e.c.t.1.an.&. •. and-transported 
to th_e_ disposal pit .on. a i:-ork-11.ft .. _truclt.. Chenoweth said t ha.t 
~sectiooe_d 1?~11,9.ing . 'W!16 then burneq in the pit and the pit was 
tilled and tamped. It should be noted that the licencee reported 
the incineration of the building in their· letter to AEC ot· ' 
january 29, 1964. It -was observed that the pit nrea has been 
pla11ted in groso ;Chenoweth snid that the planting 'Wee done to 
prevent wind errosion. Cheno-weth oaid that he wos cure that 
Spencer Chemical Company would never sell the lund on w.hich the 
pit was located. 

Jopp ot.1tted that ufter Building 709 '\oms thorouchly -wnahed do"ln 
'11th soop and \.lat.er , he su::-veyed the building f0r external 
rodintioa and c..:ontamlna ti on. Jopp s Ul ted th.st the cl vil defense 
Geiger counter \.'US u&ed for the external radiation survey and 
thnt the ~-which \.'ere ~~te<!_ du.~~n&.~1'!~ __ £QD:tfgllin.~~ion 
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eurvcy \/ere sent to the Kanaas S't!;!.te Department of Health for 
nnolysi~-A-revICw or" the r~cords showed that ;th"C' Gurvey 
consii;ted o!. t.nking external rodiatioo readinss and s1:iears at 

six locations on the fac111 ty 's floor and at two locations on the 

facility's we.l.ls ; the direct rQdiation readings ~ere . recorded es 
ranging from a low of 0.05 ~o a. high of 0.3 n1r/b:r beta-plus-gcmma 
nnd a lo,. 01' o.o4 to a high of O.o6 mr/hr Gaurna. The analysis 
results of the smeore as reported by the K~nGas State Department 

of Heal th ransed from a low of zero t-0 a high of 271 dpn£100 cra2 

removable alpha; a low of 15 to n high of 874 dpm/100 cin 

removable beta; ond, oll smears were reported es zero for remov­
able gamma activity. 

ChenCNetb stated that the -water vbich va.s used during .tbe . ..clcan.ing 
ot the two buildings \las rele9:£ed-.directly. to the pl.ant..! a se'Wage 
eyetem. -.. Chenoweth ateted· that the plant's sewage goes to a holding 
pond-S.nd is' subsequently releesed· to lhe Spring River. Cheno-weth 
stated that he did not knav the exact size of. the holding pond, but 
that the liquid turnover ln the pond (the pl.ant input versus the 
quantity of liquid releRscd to ~he river ls equal), ~as approximately 
25 milliou gallons per day and that this qunnti ty represents a 
small ~raction ot the total l.1quid contained in the holding pond. 
Reno stnted thnt the State had 'taken monthly liquid el'!Jllplee from 
the holding pond and ~be Spring River, but that they had stopped 
takil18 these samples in July 1962 (dccontrunlnntion or the 
building 'W&s conducted in SepLember 1962) • 

Tbe writer observed that, with the exception of a fev l.ight 
fixtures and on~ work bench, Bu.11.ding 709 ~as ~ompletely stripped. 
Chenoweth stated that, o& of April 30, i964, .. Bu1lding-709 ·1s used­
only .for temporary storage of plant equipoc11t, i.e. 1 electrical 
QOtoro, pumps, etc., which are held in standby, ond ~bet they 
"would like to t.e:ir the building do'Wn because it 1B nothing but 

E\n eyesore". It Ya& observed thRt some of the inner walls of 

ttie buildi:is were .. of·-E!F~~fJ>.91:.:~hJ..~~L.~C?~C~e~~ - aq~ t~a.~ ~SC 
vells coo:tnined. as Jnany as sixty pipe penetr.Q.t,iwls. -· 

The following instrwnents were utilized to ~onduct a survey of 
the !Aci!i t y: 

1.. A Friescl\e Hoepfner, Model FH-40-T / '•hi ch 'W!lB cnlibrotcd 
by the Dow Chc1u1cAl Comp<lny, Rocky Flats Di vision, on 
April 6, 19o4. This i nstrument is equipped ~1th an audible 
oc-cescory ond the detector tube has a tiosue equivalent 

· thi~k11ess of )0 1nilligrams/cm2
• 
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2. An Eberline Instn.unent Company "Portable Alpha Counter 
Scintillation Type 11

1 Model PAC-lSA. This instrument 'Was 
calibrated by the Dow Chemical Company 1 Rocky Flnts 
Division on April 7, 1964. This instrument has an active 
·detector ores of approximately 60 c1n2 and on cf'ficiency 
6f approxima~ely 50 percent . 

The survey was conducted as follows: approximately twenty ~meare 
"Were taken at rondom from the floor, 'Walls 1 lieht fixtures, etc., 
of the fncility. The facility was then thoroughly sur~eyed with 
the portable alpha and beta-gamma detection instruments; whenever 
a reading in excess ot 200 cpn -was noted on the alpha survey 
instrument, a smear of the area was taken (a reading of 200 cpm 
on the alFha survey instrument is equivalent to 675 dpm/100 cm2

). 
By utilizing the e.f'orementioned technique, ~be -writer collected a 
total of 38 smears . During the coilection of the smears, Whatman 
41 filter paper vas utilized, and . an area in excess of 100 ~2 

~as smeared; the smea~s ~ere analyzed by the Health Physics 
Section, Dow Chemical Corop~ny 1 Rocky Flats Division. A 
compilation of the results or the survey rollovs: 

l. The m~ximum reading obtained "11th the portable alpha survey 
instrument wee 5000 cpm (this rending 1e equivalent to 
16,000 d-pm/100 cm2

). This reading was noted on an electrical, 
conduit on one wall of the facility. The next highest 
reading obtained vas 2000 CJID ( thi e reading i & equi val.ent 
to 61 700 dpn/100 cm2

). This reading \las no~ed in one corner 
of the floor .of the :fo.c111 ty. All other readings \/ere leGs 
than 1500 cpm (the equivalent of 5000 d'fXQ/100 cm2

) • 

2. All readings obtained v1 th the portable beta-gamma survey 
.instrument were background. The audibl,e attachment -was 
utilized "11th this iostnanent. 

The maximum removable alpha cont&mination noted on one of the 
smears \las 894 dpm/100 cm2. This ~mear was ta.ken fran the 
top of a light f~xture io the facility. The ncxt. hii;hest 
queIJti ty of rE:movable alpha. contamination \Ina 346 dpm/100 cm2 ; 
ibis sruear ~ao also collected from the top of a light fixture. 
'With_ t-he exception of the tvo af'orcmentioned smenre, ell 
removable contamination was lesc thRn 200 dp:n/100 cm2 • Two 
smears uere taken on the electri cnl ,:ondui t fran "Which the 
hiBhest reading 'Was ol;>served with the portable alpha survey 
inotrument; these smears ohowed levels of l•6 and 63 dprn/100 
cm2 removable alpha con~3JD.tnntion . 
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L. Dubineki 
_,_ 

4. The maximum amount of removable beta-plus-g3Jllllla contamination 
noted 'ms 490 dpm/100 cm2 • This level was noted on one of 
the smears taken from a light fixture d1scu1rned in Gub­

paragraph 3, nbo·.re. With t.hc exception of the aforcment1 oned 
smear 1 all smears \1ere l~ss 1.ha11 200 dpn/100 cm~ / removable 
beta-plus-gwmna contamination. 

In conclusion it is aoted that: 

L 

2. 

The. licensee has not conducted a rigoroue survey of the 
remaining facility. However, the survey which was conducted 

· by the inspector indicates tha.t the facility is not 
contaminated to levels exceedil18 the standards specified in 
AEC's letter of ~cember 18, 1962. 

The licensee did not retain n record of the survey vhich 
was conducted in September 1962, on Building 702, as 
specified in 10 CFR 20.40l{b). Therefore, it cannot be 
detennined if the lic~nGee incinerated licensed material in 
violation of 10 CFR 20 .;05. 

The licensee did not conduct a survey as required by 10 CFR 
20.20l(b), prior to releasing potentiAlly contaminated water 
to the unrestricted area in order to detenine compliance 
v1 th i.he ~im.1 ts specified in 10 CFR 20 .106(b} • 

The results of the 'Writer's external radiation mirvey tmd the 
deficieacieo noted 'Were discussed -with Cbenowt!t.h1 Jopp and 
-Orcenlee at the termination of the in&pectioo. 

·cc: ,...fi.' 0. Page DSLR 
D. A. Nussbaumer. IML 

~ . 
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UNITED STATES GOVERNMENT 

Memorandum 
TO File DATE: July 14, 1964 

FROM 
f .L.c.: .. ~\-:JQ,-,._,(L \ 

Philip sr Sandel, Radiation Specialist 
Region IV, Division of Compliance, Denver 

SUBJECT: SPENCER CHEMICAL COMPANY, KANSAS CITY, MISSOURI 
LICENSE NO. SMB-471 - DOCKET NO. 40-1478 

Telephone contact was made on July 14, 1964, with Mr. George 
E . Chenoweth, Works Engineering Manager, Jayhawk Works, 
Spencer Chemical Company, 

Mr. Chenoweth stated that Spencer Chemical Company does not 
possess any uranium or thorium as licensed by License No. 
,SMa 47.L.and has no plans for possession or use of source material 
for the immediate future . 

On the basis of the information supplied by Mr. Chenoweth, License 
No. SMB-471 is considered noninspectable. 

I,-



TC t:::::. L. !'i::x Scot-: AT 

SO!L SAMPUS - BURN SITE 
NUCLEAR FUEL R & D LAB - JAYHhWX 

F.a~.a::vi.lle 

IN lrtt "f"LY 

~t,.t .. TO 

Oc':cbe= .. _ .. I 

On October 9, l9Bl, samples were taken of the soil at various depths to ascertain 

ls ~. 

the existence of absence of unwanted waste. Drilling was conducted using the "A" 

sr.ot hcl: c.::.lling =is- ar.d t·..10 c~~=at'c.:::-s st:pp!iec by ::? ;, ~ ·coal Co.~pany. All sa::ipl~s 

were collected and tagged by larry Purcell of Gulf Oil Chemicals Company, Jayhawk 

plant. 

I. Procedures 

A. Protection 

l. P & M· Operators wore coveralls, boots, glasses and hats. 

2. The samplers wore coveralls, boo-:s, glasses, gloves and respir~tors 

(Cumfo II dual cartridge dust filter). 

B. Equipment 

1. A model E 500B giger counter (C. & G. ) was used to sample beta 

radiation in the area prior to sampling, and at each drill hole 

during and after drilling. 

a) A cal'ibration source CS-137 11863 was used to calibrate the 

instrument prior to sampling. 
b) Ambient readings were taken in the vehicle parking lot West 

of the Jayhawk administration building and 'approximately 1/4 
rnile South of the actual site. They were .025 Mr./Hr. 

c. Samples were collected at various depths (indicated below), placed in 

ntirnbered top-sealed plastic bags and were forwarded to G. S. i. T., Heal t.l\ 

Physics to be analyzed. · 

D. The area being sampled contained a mature soybean field approximately two 

weeks from harvest. 

II. Sample Information (See J\ttachrnent "A") 

Sa.mole # 

1-~ 

l-B 
l.-C 
2-A 
2-B 
~-c 

3-A 
3-B 
3-C 

Oeoth 

~.5' 

4' 
6' 
4' 
5' .. 
~ 

4. 

5' 
6' 

G. c. Readi ng . (~~ 
. 02 hole 
. 025 MTL. 

.02 Area 

. 02 hole 
~., •-.-..~A ...... --

.025 area 

.025 hole 

.025 mtl. 

Observation 

:.J 0 ... ~· ... l ·- -
Metal at 5 1/2' 
Burnt mtl. at 
No sign of 
material 



~ - , .. .. -.. 4 ...... .. : -. 
.?.? ;~ 

' ' 

III. 

.. -

::..=.=.? 1 !! 

s.a..-::>.l ~ 

.:-41 
4-A 
-1-~ 

4-C 
5-A 
5-B 
s-c 
6-A 
6-B 
6-C 
7-41 
7-A 
7-B 
7-C 
B-A 
B-B 
e-c 
9-A 
9-B 
9-C 

10-A 
10-B 
10-C 
11-A 
11-B 
11-C 
12-A 
12-B 
12-C 

SUJ:unary 

!:-.:c:::'::la~icn (c:~~:.::c~d !=C\": ~!.=e 

"' " !:~pt:; G. .... ·- . :;eaC..:.::: 

4' . o: ~=.3. 
6' • 02 .i\:e.: 
c• .o: ~cl: 

10' .o: .'!TL • 
4 1 • 01 area 
5' • 02 hole 
6' • 02 MTL. 

2.s 1 • 03 area 
4' .03 hole 
6' .0:!5 "',,.,"' .... .:..i. 

4' .03 area 
6' .03 a_..-ea 

8' .04 hole 
io• .04 MTL. 

4' .02 a:rea 
5' • 02 hole 
6' .02 ~:TL. 

2 .. 5' .02 a:re~ 
4' .02 hole 
6' .02 wrr .. 
41 .03 a-.""eC. 

51 .03 hole 
6.5' .03 MTL. 

NO S1\l-ll'IZ 

NO SAMPLE 
NO SAMPLE 

4 I • 02 a: ea 
5' • 02 hole 
6' .02 MTL. 

1) 

Clay o:ily 
~~!'lt ~eta: 

J:'.ateri al 

no sign of 

a .. "' ...... 

at 4 1/2 to 6' 
burnt mtl. at 
about 2 1/2 1 to 
a.bout 4' then clay 

metal at 4' P.
2

0 · 
at 5.03 G. C. read~n~ 
clay at 6 1 

clay ·only no 
sign of material 

metal at 2.5' 
burnt metal at 4' 
clay at 6' 
metal at 4' wood· 
unburnt burnt 
at 5' clay at 6.5' 

INTO CLAY 
ONLY -

clay only 
no sign of 
material 

:Ihe site aEl?~ar.~;__ t9 .have beel'.l _app.rpxi::;)~t.el:i.. ~o~-~y J~OJ. ... feet . -wide,_ .. two. hundred 

(2QS2j_fee.t.-l.~n9 - at-.a ... depth .. of .. si;ic (6) :feet a. clay bed had been packed in, 

znaterial was placed and burned. Ei;hty to ninety percent of the material appea 

to have been destroyed by fire and then covered with another foot of clay and 

rock mixture, then the top soil replaced to one foot of depth. Giger counter 

readings taken for Beta show only sli g?"!tl)' above the ambient readings described 

earlier• 'l'wo holes(#l and #7) had ~ater st.anding at a depth of four and one 

half (4 1/2} to five (5) feet, however, · no significant difference was noticed 

in G.C. readings on the materials o: -ater found. It is felt, subject to analy 

by G. s . & T., tha·t no problems exist and all findings were as previously · indi­

cated. 
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If ye·;. ~a-.·e a:iy ques t:. ens or w.:.s:i ac:!i. ~ional informat.i.cr. plaas~ ~~el 

sne!' 

LDP:sh 

cc: G. M. McCormack 
K. H. Autry 

P. E. Wachter 
G. E. Tolle 
R. J. Jo pp 
s. Will 

.:...,..o., ·--- to con-::act 
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JAYHAWll PLANT 

G. M. McCormack 
f'LANT MANAGER 

INDUSTR IA L ANO SPEC I ALTY CHEM I CALS OI VI S I O N 

P 0 !lox 15200 B 

Plttaburg. Kenae• CSCS7CS2 

June 4, 1982 

Attention: Mr. C. L. Cain, Radiation Specialist 
United States Nuclear Regulatory Commission 
Region IV 
611 Ryan Plaza Drive, Suite 1000 
Arlington, Texas 76011 

Dear Ur. Cain: 

The following is in response to your request dated May 12, 1982. During 
the 1950's, Spencer Chemical Company possessed a license to process natural 
uranium and thorium. It is unclear at this time how much~ or e~en if, 
natural uranium or thorium was processed. It is known that all ..I?_rocessing 
of radioactive material was confined to two buildings - the Advanced Materials 
plant/building and the pressure vessel_test laboratory. The pressure vessel 
test laboratory, which was primarily a wood structure, ~3:.~.~~ism~~:~~ed ;··Hie 
wood was · bJ!IA~A; and the ashes buried. The stainless steel floor and partial 
walls in the Advanced Materials plant/building were removed. 

Radiation surveys were conducted at both building sites in August, 1981. In 
addition, the area, where the ashes were buried, was core drilled and samples 
analyzed for natural uranium and thorium. Attached are the results of these 
surveys. It is our judgment that there are no detectable amountE of natural 
uranium or natural thorium at either building site. 

GMM:as 

Attachments 

cc: Dr. R. M. Villiger - Overland Park 
L. Max Scott - Harmarville 
C. Richards - Houston 
H. Runion - Hannarville 
H. Miller - Pittsburgh 

Yo.urs truly, 

GULF OIL CHEMICALS COMPANY 

G. M. McCormack 
Plant :Manager 

., ,.1 r r .... , • .. . ,.. . ,... .. . ,. · · 



DA TE OF SURVEY: 

SURVEY. INSTRUMENTS·: 

SURVEY REGIMEN: 

Natural Uranium and ~atural Thorium 
Advanced Ma t eri al s Pl ant 1 Buildi ng 

Augus t 10, 1981 

Eberline Model PRM-5-3 Ef ficiency: 10% 

J:berline Model PAC-lSAGA Effi.ciency: 10% 

Tracor Northern TN-1705 Detector 311 x 311 Nal 
Limit of Detection, 2 gms natural uranium or 

natural thorium at 1 foot 
with 100-second count time 

Alpha Survey : All surfaces where uranium or thori um dust or solutions 
could have deposited were surveyed by placing alpha detector in contact 
with the surface . Approximate·ly 50 surveys were made. 

Gamma Survey: All surfaces, floor crac ks, and water drains were surveyed 
by placing the detector in contact with the surface. Measurement time 
was 100 seconds. Approximately 20 surveys were made. 

RESULTS: 

Alpha: No measurement above ~ackground of 50-100 counts per minute. 

Gamma: No measurement above gamma background of~ 7500 counts per 100 
seconds in the 175 - 200 Kev and 200 - 250 KeV region~. 

The 186 Kev from 23Su and the 240 KeV from 21 2pb were used to 
measure natural uranium and natural thorium, respectively. 

CONCLUSIONS: 

1 . With the above described instrumentation, no uranium or thorium 
was detected. 

2. The amount of uranium or thorium which would not ha~e been detected 
by the above reg imen does no.t present any hazard . This building 
can be considered contaminat ion-free. 

L. Max Scott , Ph . D. , C.H. P. 



DATE OF SURVEY: 

RADIATION SURVEY 

Natura l Uranium and Natural Thorium 
Foundation Pressure Vessel Test Laboratory 

August 10, 1981 

SURVEY INSTRUMENTS: Tracor Northern .TN-i705 Detector 3" x J" Na! 

RESULTS: 

Limit of Detection , 2 gms ~atural uranium or 
natural thorium at -1 foot 
with 100-second count time 

No measurement above background of ~ 7500 counts per 100 seconds in the 
175-200 KeV and 200-250 KeV regions . 

The 186 KeV from 235U and the 240 Kev . from 212pb were used to measure 
natural uranium and natural thorium, respectively. 

CONCLUSIONS: 

1. With the above instrumentation, no uranium or thorium was detected. 

2. The amount of uranium or thorium which would nof be detected by the 
above regimen does not present any hazard. This building can be 
considered free of natural uranium and natural thorium. 

L. Max Scott, Ph.D., C.H.P. 



INVESTIGATION REPORT 

Title: Gulf (fonnerly Spencer Chemical) Uranium in Spencer Lake. 
Jayhawk Works. South of Pittsburg, Kansas. 

On August 7, 1984, Max Scott of Gulf Oil in Pennsylvania cal led Harold Sp iker to 

report tentative data related to the decommissioning of a waste treatment facility 

(two surface ponds) at the Jayhawk facility. Mr. Scott .indicated some records 

existed that reported from January 1, 1960 to March 23, 1961; 400.506 gallons of 

waste containing 21,206 grams of uranium were disposed. Totals disposed from 

November 5, 1957 through August 28, 1958, amounted to less than 3.0 kilograms. 

Flow through the pond was reported as 950,000 gallons/hour. Since the flow was 
essentially water from both sanitary sewer and other plant activities it did not 

decrease even though use of uranium reportedly ended prior to 1965 when the 
state became responsible for licensing. NRC records indi~ate - termination before 

November 20, 1962. At that time records indicated no concentrations had been 

found in excess of the limits for release to uncontrolled areas. 

When decommissioning of the ponds was begun, and pond #1 dry enough samples were 

collected of the bottom sediments and the reports are attached. 

Mr. Scott sent copies to this office for ·review. The highest reported concen­

tration was 10.3 pCi/gram of Uranium 234 and 4.9 pCi/gram of Uranium 238 . 

Calculations indicate that 10.3 pCi/gram is equal to 10.3 pCi/gram x 10-6 µCi/pCi 
= 10.3 x 10-6 µCi/gram and 4.9 x 10-6 µCi/gr.am. The max imum concentration of 

Uranium 234 in an uncontrolled area is regulated by K.A.R. 28-35-232 (Appendix 

A) and is 3 x 10-5 µCi/gram. The same value is appropriate for Uranium 238 

whether soluble or insoluble. As can be seen, the highest Uranium 234 concen­
tration is 1/3 of the limit and the highest Uranium 238 value is nearly l/lOth 

of the limit. 

It was detennined that prior to determining whether additional control would be 
needed additional information and samples would be needed . And arrangements 

were made to visit the site on August 9, 1984. 

On August 9, the author drove to the site and met Mr. John, Alford. Mr. Alford 

accompanied the inspector to the pond in question. The pond was discovered to 

be ·two ponds; one dry and one wet. (See drawings and photographs). They were 
located south of the main chemical plant (now operated by Allco Company) . 

The first samples collected were at the south end of the benn and road which 

separates the two ponds. Samples were taken from the dry bottom of the east 

pond near the point where water had been flowing from the east lake to the west 
(wet) lake. Sample locations are shown on the attached sketch. The Mi cro-R 

Meter was used to survey the surface of the road between the ponds and a level 

of 7 µR/hr. was obtained. The broken concrete blocks shown on sketch #2 attached 
were monitored and surface readings of 5-7 µR/hr. were obtained. Readings were 
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also taken over the holes and at the surface of the four sample sites ·at Station 

A (See sketch 112) and at Sample Sites 1, 2, 3, 4, and 5 at Station B. It had 

begun to ra in lightl y while the s.amples a·t Station A were · being collected so 

alpha surveys were not attempted. After mov ing to Station B and performing the 

surface monitoring using the Micro-R Meter it began to rain very hard. The rain 

began at approx imately 3:45PM. By 4:30PM hail and very hard rain conti nued and 

the dry pond was rapidly filling. Sampling was discontinued and the investiga t or 

returned t o Topeka. Samples were delivered to the laboratory August 10 at 

8:30AM. 

On Munday August 14, the author returned to Gulf Jayhawk and met with Max Scott 

and John Alford and resumed sample collection. The dry pond was not yet dry 

from the ra i n August 9, but Station B wa s dry enough to walk around. · .Samples 

were taken as shown on sketch #3. 

In addition, Mr. Scott had a Ludlum air proportional alpha survey meter. This 

wa s compared to the bureau's alpha check source and found to indicate 3,000 cpm 

for a source known t o have a 5,500 cpm output in 211' geometry. This indicates 

that the a i r proportional counter was about 45% of 211' . Al pha readings were 

taken at sample Station B at l ocations marked #2, 18 at sample Station A at 

l ocat ion marked #1, #3, of the broken concrete at location marked #4 on sketch 

#3 and broken concrete at location marked 15 on sketch 13. At all loca tions no 

indi cati on of alpha activity was noted. 

Mr .• Jim Bergen, a l ong time employee of the facility was interviewed and he 

indi cated t hat none of the broken concrete along t he road came from the uranium 

projPct of the 50 ' s and 60' s. He was unsure of that on the east s ide of the 

east pond. 

Tota ~ area of the pond wa s reported ly 80 acres , depth appears to be 2 to 4 f eet. 

It was reported by Mr. Scot t that an attempt to di sc or "turnover" t he upper 

l ayer of material wa s to be begun t he following day. He wa s asked if air 

sampl ing had been arranged and he replied it had , both between the pond and the 

chemi cal plant north and on the vehicle used to disc the pond. He also antici pated 

coll ecting a large number of additional samples which he offered to share with 

the depar1'.Jllent. Since, no indications of concentrations .i n excess of exempt 

concentration had been reported or found no further action was taken. 

A comparison of the results of previous Gulf analysis and the NRC data seems to 

indi cate that the highest concentrations are in the west pond and that pond is 

not expected to be dry for some weeks according t o Mr. Alford. 

The i nvestigator returned to Topeka and the samples were delivered to the labora­

tory at 8:30AM August 15, 1984 . 

Resu l ts for samples #l sub, lsub2, 3sub and 3sub2 were prov ided by t he laboratory 

Augu st 20, 1984. These (attached) show no measurable gross alpha and no Urani um 

235 or uranium above 5 pCi/gram (minimum detection limit). 







Locality 

REPORT OF RADIOLOGICAL ANALYSIS 
STATE OF KANSAS 

DEPARTMENT OF HEALTH & E1'VlR01'MENT 
OFFICE OF LABPRA TORIES AND RESEARCH 
FORBES, BLDG. 740, TOPEKA, KANSAS 66620 

Soencer Lake. Jahva"k _..o:....&.\~a ..... h~} ____ _ ...----.-----T 

{fl~{~: . -. 
SE: 

Source Collected b)· 
en 

·:·J 
. ; '' : · ~: j 
"'-~ ~ ...... 

uh. ~o. 500026L 
AC'C'Ount ~~~~~~~~~ 
&tt)p ~I). 

CopieJ to: 

G. :.t. :\llen ,<...9.~L) 

Date Collected 
8/9/84 

0 Composite Sample 
Results are expressed in Picocuries per liter 
at the 95% C.L. except as noted 

, ,. v 1 Gamma Scan 144-Cerium .. --- Remarks: 
51-Chromium __ _ 

Cross Beta . . . . . . Potassium (gll). . . 60-Cobalt ... ---
----1140-Barium...... 65-Zinc . . .. ·---

Tritium nCi/l . . . . 137-Cesium. . . . . . 134-Cesium .. ---
226-Radium . . . . . 131-Iodine . . . . . . '-~.,.u Lln.~, .. f'\. t "1' !> 
228-Radium .... ·--·- 63-Nickcl . . . . . . . ~\J-J.~S J.t Z 
89-Strontium . . . . . '95-Zirconium ... . 
90-Strontium. . . . . 103-1\uthenium . . . 
Calcium (gil l . . . . 106-Ruthenium . . . 
Total Solids (g/l) ... - ---1 

~S:D 5 1984 Items failing to meet accepted standards are circled 
gJ.f.l. Chemist 



Locality 
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REPORT OF RADIOLOGICAL ANALYSIS 
STATE OF KANSAS 

DEPARTMENT OF HEALTH & Ef\"VIROl\~fENT 

OFFICE· OF LABOR.\ TORIES ANO RESEARCH 

FORBES, BLDG. 740, TOPE~ KANSAS 66620 

S1>encE!r_ Lake, Jayhawk plant 

Source Collected by 

Address Inquiries lo: 

Division 0£ Environment 

'031JUR 
<-

Lah. l'n. 

Account---------

Bottle ~n. 

Copirs to: 

G.W.Alhm (Bltt) 

Date Collected I Date Received 

Results are expressed in Picocuries per liter 

at the 95% C.L. except as noted 

.,, .e R 1 Gamma Scan . . . ·---- 144-Cerium .. ---- Remarks: 
51-Chromium ___ _ 

___ _. Potassium (g/l) . . . 60-Cobalt .. . ---

140.Barium. . . . . . 65-Zinc ..... ----

IJA:f' : lf!t: /thf ~ 
I IV 

T ritium .nCi/l . . . . I 
226-Radium . .. . ·-----l-

137-Cesium. . . . . . 134-Cesium .. ___ _ 

131-Iodine . . . . . . tf-Wus ll~iuul(. I. TS 
u..1Jy (}-:::fJF~il/ol . m _f' 

d. 7 . " ti~ u',,/ J,, Md c.t' _ Ll.<M~ 
(/0 I 

63-Nickel ...... ·----' 

.r-.. 1 95-Zirconium ... ·----' 
103-Ruthenium .. ·----i 
106-Ruthenium . 

v-23~ tr g, 

/ j :I.; f .;il Items failing to meet accepted standards a.re circled 
~ - K . ~ . 
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Locality 

REPORT OF RADIOLOGICAL ANALYSIS 
STATE OF KAi'iSAS 

DEPARTMEJ\T OF HEALTH & E~VIRONMENT 
OFFICE OF L..\BORATORIES Ar-;D RESEARCH 
FORBES, BLDG. 740, TOPEKA, KANSAS 66620 

Soencer Lake. Javhawk ol ant __ . 

Addrets Inquiries to: 
Division of Environment 

I.ah. ~II. 

Ac:l·ount 
Bottle No. 
Copies to: 

500032UR -.. 

G. H. A 11 en t ~ fl C:..) 

Source Collected by Date Collected Date Received 
len 

~ Composite Sample 

8/9/84 8/10 

Results are expressed in Picocuries per liter 
at the 95% C.L .. except as noted 

4f:;ross Alpha .... . .:S :!. f. I Gamma Scan . . . . 144-Cerium . . --- Remarks: 
----1 51-Chromium __ _ 

Gross Beta : . . . . . Pota~siur(l (g/l) . '. . 60-Cobalt ... ---
----1 140-Bari~m .. ... . 65-Zinc .. .. ·---

j/,.,.'}( .. - ~.:1,,,,._ .. '" I tv 
Tritium nCi/l .... 137-Cesium. . . . . . 134-Cesium. ·---
226-Radium . . . . . 131-Iodine . . . . . . 4tas """;""'(, LT S 
228-Radium . . . . . 63-r\ickel . . . . . . . V ") .-
89-Strontium. . . . . 95-Zirconium . . . . ·.uo I. T 2 
90-Strontium..... 103-Ruthenium .. · - ---1 

Calcium (g/l) . . . . 106-Ruthenium .. ·-----1 Total Solids (Wl) ... ___ -1 

AUG! 7 m4 Items failing to meet accepted standards are circled 
Chemist ~- £ . ~ Date Reported --- -----

r
l -A : ... ).~~~~l~.~ ..... k -~ ' .. ' l::. 'r,.~r; . '•i" ,::· .. .: .:·;::. l t' , . .. '!.~ :1- • ....... ~;l'-::t r?;;. ... .; ·ii·,. .I'S i:,l~:.·.:>:::.-~. ·• ··:· .=:~ ..... . ·:-~£. :,/r~ •~· "'·;"\_,•, · '..J.'t;..-;·~·t.~? i' · -~',.~;~\~ .. ~ .. .. .'<"' .. ;..·~\ · ;i~ 4 .... ......... •. ·~ . • \ . ... ~:-.··''/.:.' .... ,t -s- .. ~_.·.· .• :. 1 ~ . · •• 

01":,~1· • ~ · . ..:. l,·.: :~i'9.'L ., .. ~, .... ~:·r..:..'~~t.i~ ~1:.:..:1·~f".· • . E-. ..... :-.~·,. ll .•. , ..... ·- -,.,~~J'· ·" "•' ~[~ "<" ... ,, ;;; • }'"•'' t·~ :').· .:,-;.·)>;:,~ .. ~·""!·X'i ,__ ·:.:·!=·~ . !· :, : • ' ~· :··: .. '('t~' =~.: {·.,'-.. :·: . 
Lf. 1 r :-~~··:: =·~:~~::-'~ .. )?~ ~~ '\.•.;:: .. :·.: "1 ~ -~~ ••;i:1;:" ""\ 1 
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REPORT OF RADIOLOGICAL ANALYSIS 
ST A TE OF KANSAS 

DEPARTMENT OF HEALTH & El\'VIRONMENT 
OFFICE OF LABPR\TORIES AND RESEARCH 
FORBES, BLDG. 740, TOPE~ KANSAS 66620 

' Locality Spencer hake, Jahybwk · p 1 ant 

~~
-..--. ......... -----....' , r~- ..... ·: ". i r···_ . ....., • I . "\ ., . . 'l r , -, .. ,, · .. :.; 1 \t · ... ~... · .. : ._ .. ) 

,.J , , 

SEP !; FA 
AddrQH. ln"uiri~s1 to.:. 1 ~ oUi '" ' /.\µ U1· 

~017'11tfir ·e01~11Ro1J 

Lah. Nr>. 
500027UR 

Act'Ounl ------­
Bottle No. 
Copies lo: 

G.W.Al l en l.. ?-~<:..) 

Source Collected by Date Collected Date Received 
- ~- - it" 
~w - ·-

0 Composite Sample 

~ Gross Alpha ...... 

Gross Beta . ..... 

Tritium nCi/l ..... 
226-Radium ..... 
228-Radium .. . . . 
89-Strontium ... . . 
90-Strontium . . ... 
Calcium (g/l) .... 
Total Solids (g/l) ... 

. 
Date Reported SEP 5 19" 

f" I .I A, 1 - --· . · ~· 

Gamma Scan . . .. 144-Cerium .. 
51-Chromium 

Potassium (gill . . . 60-Cobalt . .. 
140-Barium ...... 6.5-Zinc ..... 
·137-Cesium ...... 134-Cesium .. 
131-Iodine ...... ~' v. ofll11;,..""' I. r_5 
63-Nickel . . . . .. . 
95-Zirconium .... U-l.~5 1...1 z 
103-Ruthenium . . . 
106-Ruthenium ... 

n1n1nA n1'n1•u _, ~, - _, .. ..,, -

Results are expressed in Picocuries per liter 
at the 95% C.L. except as noted 

Remarks: 

Items failing to meet accepted standards are circled 
Chemist ,aA 

• ·_ jf'~ - ~, ·x2mp, J.,Y.·~·· ·' " ~-1 .• ;.\-j .. J i!'··.· :· --,; • ·_ .• , ·~·ni' ... , -~ }.i!~ ·.'fl_..~f!' .~~~1. -4' .. ~ ·ll:-~~~.:i!~:!·~.~~~ff~!..:~~~- · i •• r:t'1 . ·~···- ""~i~····1~~ 1"ii· -.r:; ... ~1·~~·.f··",;'·~~· .:).';. " , -"' ~·!,.·-. :/'...., •I ~~•>'If,. • • ~. ~.Y,•\ -.!"" I I' -11 · t • ' - •• ,·], ·~ ·. .,'+ t; .. ;\~:, '1 }: ' .j, \Xiii: ,''··~· >, • .,: .• .\".-,,~ .1.-
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1
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. ~--- -1\ ·· ~ ·;··· JI. ,, .. le-.· · . <i!1, ... 
REPORT OF RADIOLOGICAL ANALYSIS '-" 

STATE OF KANSAS SC:P ~ ~~J.t 

• :t 

:: 

/ 
l..11h. Nn. 
Account 

Bottle Nf">. 

002sun 

DEPART~ENT OF HEALTH & E?\VIROl'\MENT Address Inquiries 10: 

OFFICE OF LABORATORIES AND RESEARCH 61.J-.5ionfoi.£.Q~nmrn1 
Copies lo: 

G.W.All.en c eaP.<.) 
FORBES, BLDG. ·740, TOPEKA, KANSAS 66620 RADJATlOi1J CONTI~OIJ 

Locality 
\ 

S~encer Lake. JaYhal!k nlant 

Source 
urtace 

Date Collected I Date Received 

0 Composite Sample 
Results are expressed in Picocuries per liter 
at the 95% C.L. except as noted 

. , .... ... 1 Gamma Scan ... 144-Cerium .. --- Remarks: 
----' 51-Chromium __ _ 

Cross Beta . . . . . . Potassium (g/J)... 60-Cobalt .. ·---
-----1 140-Barium. ..... 65-Zinc .... ·---

I 'V 
fl~ii.t: A (.'j~ 

Tritium nCi/ l . . . . 137-Ce~ium . . . . . . 134-Cesium .. ----
226-Radium . . . . . 131-Jodine . . . . . . •t;,fPl. 11,.,..;,.tt4. t.1 ~ 
228.1Radlum . . . . . 63-Nickel . . . . . . . JI _ 

89-Strontium . . . . . '95-Zirconium . . . . U-a 35 J..1 t, 
9Q.Strontium. .... 103-Ruthenium .. ·----' 
Calcium (gil l . . . . 106-Ruthenium . . ·----1 

Total Solids (~) .. ·----1 

SEP 5 1984 Items f aiHng to meet accepted standards are circled 
Chemist &CL!... 1.,l<:.r 

' 



Address Inquiries to: 

uh. :\o. 
:\cc<0unt 
Bnt::lf' :"'o. 
Copif'S to: 

~ 

500033UR REPORT OF RADIOLOGICAL ANALYSIS ST A TE OF KANSAS 
DEPARTMENT OF HEALTH & ENVIRONMENT OFFICE OF LABO RA TORIES AND RESEARCH FORBES, BLDC. 740, TOPEKA, KANSAS 66620 

Division of Environment 
G. W. A 11 en ( t& it c.) 

Locility Spencer Lake, Jayhawl<J>hnt 

Source Collected hy I Date Collected I Date Recei\"ed 
63sub2::----- I G."1.Allen. I B/g/84 I 8/10/84 

D Results are expressed in Picocuries per liter at the 95% C.L. except as noted 9fcross Alpha .... . 3.:!. 't I Gamma Scan . . . . 144-Cerium . . ---- Remarks: · ----a 51-Chromium ___ _ Gross Beta ----" Potassium (g/l ) . . . 60-Cobalt ... ----___ _, 140-Barium. . . . . . 65-Zinc .... ·----Tritium nCi/l . . . . 137-Cesium. . . . . . 134-Cesium .. ---226-Radium . . . . . 131-lodine . . . . . . t;,,.,u lltd.-c~ J. I .:i 228-Radium . . . . . 63-Nickel ... . .. ·----1 89-Strontium. . . . . 95-Zirconium ... ·----1 (/-.)~ J.. 1 k 90-Strontium. . . . . 103-Ruthenium . . ·----i Calcium (g/l) . . . . 106-Ruthenium .. ·----i Total Solids (gll) .. ·----i 

AUS 1 719S4 Items failing to meet accepted standards are circled 
Chemist J d . .,HQ 
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' -• •. _, :'.' " _;A .. ~ I• \ ·t"" - o\_ If '\.",-. , -~~ . ..... M .. ) :\., ·.~• .• ;•,'<•l 1

1
-.>•: !.~~.r$j~··'f.' '· J~ .r·:t.:1~~ ... :/J, .. , ·7; ... . =,, .. '.:; ·,,,. ... r. •.. "'r . ; :,:::: · ;:h~"~ti~. -. ·i.;:t.f> -; ,..(~~~~j ·; .... i.<~:): tNK'.::1 > . .. · ..:...,,>ji'!.~F,or.~:~ ,I_,,,'··,~ I' . ,,'{'> '•"':i' [ 1 ""'" J, "','. .. ~ .,. 
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REPORT OF R\DIOLOCICAL ~N 'm,~~:L:: ;~;~;m 
STATE OF KANSAS iJ"· , ~j 

DEPARTMENT OF HEALTH & El'\VIROKMEm'JG ::'. Ad~lM Inquirin to: 

'-
Lah. t\n. 50003]11R 
Account -------­
Bottlt :'\o. 

OFFICE OF LABORATORIES AND RESEARCH Division of Environment 
Copies IQ: 

G. W.Allan ( a~C.) FORBES, BLDG. 740, TOPEKA, KANSAS 6662d:L.... . ; OF 
RADIATK.'! i COtJTROlJ 

:Locality 
Spencer Lake, Jayhawk plant 

Source Collected by Date Collected I Date Received 

Results are expressed in Picocuries per liter 0 Composite Sample at the 95% C.L. except as noted 
.,4riross Alpha ...... '2J.. 6 I Gamma Scan . . . . 144-Cerium.. I Remarks: 

___ _.SI-Chromium ___ _ 
Gross Beta . . . . . . Potassium {g/l) . . . 60-Cobalt .. . ----

----1 140.Bari~m . . . . . . SS.Zinc . ... ·----
Tritium nCi/l. . . . 131-Cesium. . . . . . J,34-Cesium .. ----
226-Radium . . . . . 131-lodine . . . . . . · <O~ llfJl"'~I(. L 7 S 
228-Radium . . . . . 63-Nickel . . . . . . . * _ 
89-Strontium... .. 95-Zirconium . . . . C) :.Z3S '-I .Z 
90-Strontium.. ... 103-Ruthenium .. ·----1 
Calcium (g/l ) . . . . 106-Ruthenium .. ·----1 
Total Solids (g/l) .. ·----1 

.:':_) '! r" f°"'" 
Date Reported · - ' i ~\J 

Items failing to meet accepted standards are circled 
;}) ./. twS Chemist ,q 

! ·,; '\ ,, ,, .. 
,/~ . 
•1 . ~~l;. 
\;&!· l ·t ~:~ ~·' ' 

)" ·1 ~ti;·, . 
. ·' . . 

\'.': \ 
•\. ' r: 
. ' 

I 

i 



Locality 

REPORT OF RIDIOLOGICAL ANALYSIS 
STATE OF KANSAS 

DEPARTMENT OF HEALTH & £1\"VIRONMENT OFFICE OF LABO RA TORIES AND RESEARCH FORBES, BLDG. 740, TOPEKA, KANSAS 66620 

Soencer Lake~ J~awk plant 

~
1 ."":··:· · :-:-· 

~ 
.... ;:··. 

i; 

SE? 5 

, : , · ·::·,.~1 
. . ' 

... : ~! w 
\ .; 

7.~"4 ! ••' .. ~~ 
Address Inquiries to: 

~ ~~i.";idon ·o~ Env~~nr 
\ .,, 'I, .. •·/ ' . ;'lTP.OU .. • .....:. · .. ! ·• 1. 

t...,tl. ~o. li)) 500029UR 
~C\·ount --------
Boule ~o. 

Copies to: 

G. H. A 11 en C g rt c:.) 

Source Collected by Date Collected I Date Recein Surface f , en 

0 Composite Sample Results are expressed in Picocuries per liter 
at the 95% C. L. except as noted _::i:,cross Alpha .. . . . . a.~ 5 I Gamma Scan 144-Cerium . . ---- Remarks: 51-Chromium ___ _ Cross Beta . . . . . . Potassium (g/l ). . . 60-Cobalt .. . --------4 140-Barium. . . . . . 65-Zinc . . . . ·----Tritium nCi/l . . . . 137-Cesium. . . . . . 134-Cesium .. -__.......,,,_.. 226-Radium . . . . . 131-lodine . . . . . . itG..,~ (,(,-,,j,,~ L T 5 228-Radhim .. . . ·--- 63-Nlckcl ..... . . 89-Strontium. . . . . 95-Zirconium . . . . ~ ()-J,35 1..1 z 90-Strontium . . . . . 103-Ruthenium .. . Calcium tgll l . . . . 106-Ruthenium . . . Total Solids (g/l) . . , ___ _. 

Date Reported SEP 5 1984 
Items failing to meet accepted standards are circled 

Chemist &JI riC,.. > 

J!,'T" -.1' l ri: .. 
·.·,::{ 
~'g1r', 

'~ .. ·· : 
;.,I 
•1 rt 
~,.-1 • 
') ' I I Ji,. 

~"<~l '~: L 

! ··~·· 1~; ·i f 
'"'; . t : 



'· 

Locality 

\fi· -
REPORT OF RADIOLOGICAL ANALYSI~~;' . 

ST A TE OF KANSAS " DEPARTMENT OF HEALTH & ENVIRONMENT OFFICE OF LABORATORIES AND RESEARCH FORBES, BLDG: 740, TOPEKA, KANSAS 66620 

\ 
Spencer Lake \ . 

Source Collected by 

·· :·:. · :~-. . . ·\ 

I >-".;I~~ 

s;:P 5 iDS~ 
Addre.ss lnquirierjo: 
Division or E_n~~'l~LJ 

.1 ' .. '..J!1 '• ~ 

I.Ab. No. 500037 UR 
Account ~-----~ 
Bnttle !'lo. 
Copies lo: 

G. 'ti.Allen ( & ~ <..) 

Date Collected Date Received 
a:.13-84 8-14-84 

0 Composite Sample Results are expressed in Picocuries per liter at the 95% C .L. except as noted Gross Alpha. ..... I Gamma Scan .. . . 144-Cerium . . ---- Remarks: 51-Chromium __ _ Gross Beta . . . . . . Potass ium lg/l) 1 • • 60-Cobalt ... --------4 140-Barium . . . . . . 65·Zinc .... . ----
.tti°J.t : LI (.._' /2Nl. I Iv Tritium nCi/l.. . . 137-Cesium...... 134-Cesium. ·---226-Radium . . . . . 13l·lodine . . . . . . ~ 6to!S. fh,.,...,...._. Lt 5 228-Radium . . . . . 63-Nickcl . . . . . . . LL(J., 3-S" 89-Strontium. . . . . 95·Zirconium . . . . :.z J.( z 90-Strontium. . . . . 103-Ruthenium . . . Calcium (g/l ) . . . . 1()6.Ruthenium .. . Total Solids (g/1) .. ___ __. 

SEP 5 1994 Items failing to meet accepted standards are circled 
Chemist J!d < 1.JG j 

Date Reported--------

'J'l:' 
'.~ir I • 

, I 
.~: 

.. I 

.~··~:;~ 
.. i\ 1,. 
: "l' ,J ·' " .. t 1•1 

:' ·} r1,~ .f · 
·.• "'· 1 1 ·~ :. ~·fi;j"' .. 1 y. " 
~l ·li i 
t:·fl. l 



. Locality 

REPORT OF RADIOLOGICAL ANALYSIS 
STATE OF KANSAS 

DEPARTMENT OF HEALTH & Er\VIRO~~iENT 
OFFICE OF LABPRATORJES AND RESEARCH 
FORBES, BLDG. 740, TOPEKA, KANSAS 66620. 

\ 
Spencer Lake \ 

~
~. ,.-...,-~ ~.~r:-~~n ~ . ' . . . . . , L. I f. ,. • I • 

~l': . '-. r. 
~-. 

S~P 5 Dt<l 
Address lnquirie• 101 • _ 

OivisiJ;j 1c1f Envhvnrlien't 
DIA-·1--···· c ·. "l.0 "L RA i '"J' J ... : ; 1..: r~-· 

Lab. No. 
AC"Count 
Bottlt l'o. 
Copiei to: 

50003BUR 

G. H. A 11 en ( g ~ c.. ) 

Source Collected by Date Collected I Date Received 

0 Composite Sample Results are expressed in Picocuries per liter 
at the 95% C.L. except as noted 

Gross Alpha. . . . . . Gamma Scan . . . . 144-Cerium . . ----
51-Chromium ----Cross Beta . . . . . . Potassium (g/1) . . . 60-Cobalt . .. --------1 140-Barium... . .. 65-Zinc . .. . ·----

Remarks: 

t/,fc r. ,· LI (. ' / bL 
I I ii 

u~21 ti {/~j'~ ~.J(rf'__ u n11t"_ 
Tritium nCi/1 .. . . 137-Ccslum..... . 134-Cesium. ·----226-Radium .... ·--·- 131-Iodine . . . . . . . i 

228-Radium .... ·--·- 63-1\:iclcel . . . . . . . "' 89-Strontium. . . . . 95-Zirconium . . . . 111 

i:irJ .f:i; -:t!;.f':' :-11i1.u. u 4JltJ.L.rL"-V 

Lt~ 

90-Strontium. . . . . 1()3.Ruthenium . . . · L-r Z Calcium (g/l) . . . . 106-Ruthenium ... 
Total Solids (g.11) .. ·---

SEP 5 1984 Items failing to meet accepted·slandard-s are circled Date Reported.--------

~ 

Chemist i:.d ti<.-• I 

,_.;;~e_tt':<I»;• \~ 'l~C· .f'~'(Y'f"i' .. 1'.'l ~· r ·,l··~·~~-;r\;: t. ;·,,: ~· i'!'..;1·,if,? .:,,.'.,\\~~ .,;,· "~rf·: • , 
,*'l~ .. ~;",;: " ;~' ~(.., ,,.-, .. ;:~~ •': ~l<i • !'~ ...... ~. ~~y ••·• ··~·~~);· ...... ~:.,·~··'\·'~· . "'f ~~ 'Y •• .;: • ;><: ...... ·~i4-.... ·• . ~-~. . : ~ .. ' :' :;'~ .. ,,~ ~:i' :."';1. ·. ~ ,;:~~~ t:,,. I'', . ., '-",":..1.:x .,· .. ·~r 
I~• ,. •' lf' r ' 1•,..• 1.. " ' 1>1 .. . f.•,'·;; .. ;,,-....... , .. ~·b<'J "• ... ~ ·•'' ' '1'1~"" ... . ..... •," 1.J,, t,'IJ·! . ..: ~ ··' · ,. , •: ·.' ·'"'· r ... ,:\~>l-· . .,· i. ~i~~~·( •. ' ' -"' --~ .. -, ... ··~··; ' 

~~·Xj · ::'~~:, ~~ .. 4 .• ~-:;; ... '!:~J :.rt; • i •• • J, .. . ... t·· ... f.:''"'"l'"t·~ ).~\ - ... , <' ' ''~' ... :,~ ,,) ~·· ,.,·~i· ,.o..!'~.,~• • I •. '· ""I ' ~'""I~ "•·•· ...... ·;,~·"· · ·• .... ;·~>; -·.-:;.:(:_~~~-~~:tr-~~:.::: . I q,..-~lf.·+ ,r. ··~~ •1.i: -"·'\·'· , , • t~~~· :·~~~~· .. ··t.· :1.I: ~· ~. ~ ~'~;~'· .::lij', 
.;.1' :1/f·./; ·~':·.'-'.-!'i""~,t·~~1. ·~ ~.~r.:~11~~r~~ 1~~)}::-,,r~,·l~lp :· ~ ·t; :.._,.~, ;r 1 , • ' • ·, ;, ,.J: •~I' .. I ·M,.f> . ,~"···"" ... r-, .. --.·."'".~ti;.:<,.. · ~ t ·~~~~:~~.;;: : ·-::x,~'!:.~~: ~·(·~-~~:_ .j • ,: 

'1'' 
~. ~ .. 
; :~ .. . 

r.'\· •• ' 

,, ~ ·t: t . J~ 1 . 
l"1 ! 
",~·'i ,. ~· 

' '-'\i'l: 
·~ 
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rmr-,, ,.... r- •• '"'-· • - .. . , I:::'\\ • ,..-J.· ·-. . . ..1 :-~'I 
~.- :· . .:~1: 

I . 
• '-,'_I 500135UR Lah. No. REPORT OF RADIOLOGICAL ANALYSIS 

ST A TE OF KANSAS 
DEPARTMENT OF HEALTH & ENVIRONMENT 
OFFICE OF LABO RA TORIES AND RESEARCH 
FORBES, BLDG.'740, TOPEKA_, KANSAS 66620 

S~? 5 1~3-l . 
Account -----'---­
Bottle l\o. 

Addre!JJ'?q~i~~- lo.:_· ::- Copies lo: 

RAfWf·~~fJ;~vien~e~~ROL G. YI. All en Cg R <-) 

\ 
Locality SJ>encer Lake \ · ···· 

Source Collected by D:ite Collected Date Received Station 12 SiJb2 Jl soil _ _ __ G.ILAllwn · a.:.13-84 8-14-84 

0 Composite Sample Results are expressed in Picocuries per liter 
at the 95% C.L. except as noted 

Gross Alpha. . . . . . Gamma Scan . . . 144-Cerium .. ---­
SI-Chromium----Gross Beta . . . . . . Potassium (g/l). . . 60-Cobalt . .. ----___ _. 140-Barium. . .. .. 65-Zinc . . .. ·----

Tritium nCill. ... 137-Cesium...... 134-Ccsium. ·----226-Radium . . . . . 131-lodine . . . . . . 1 ... _ 

228-Raclium . . . . . 63-Nickcl ... .. . . t75" 
89-Stront~um. . . . . 95-Zirconi u.m . . . . ;.U-2 JS 90-Stronhum. . . . . 103-Ruthemum .. . Lrz. 
Calcium (g/l) . . . . 106-Ruthenium .. . 
Total Solids (gll) ···----

Remarks: 

u,,,-r .. a C:ibf-
7--,-V 

Date Reported SEP 5 1984 
Items failing to meet accepted standards are circled 

,Jr.Ar.4·g1~;;-..~t:·,:;.· , ·..i..t~·lJ.~1=~"·v~.T't't--v-::o.. , . "~'f:\'Jl '>)~.: ·::~ .; ·>Tl.;. : ~~~ : : ·i>i:,.~{i~Jfit r~"'- . •' ' .... .,, . :;~,. ,4,.., f' ~~ , . : .. .,r. . . : ~~~·~t;r; ;;~l~t~~!ta.{ii~li~i~. ~~ltt~~ ~· '· !;Il~J.~~ift~~1Pf. lr[1~t;r~:~;t=}_ i~1
1( :\tt. {!W,_r,i."'l '" r~B" .•,,; - " .· ..... ,~-. ·•..-::i:·v.~ ~.-.;r.;tA-:t- 'f~~,, !-.~~~~ ~f~t;:j~ '""· i:1 )~{l~· f~'b--,,j_~~V'i~ ,_ ~·,.· •r.·" ,,_. _,_. . ., . l. !\: •• -.• P ':tk~~·t~~~~1Df--·-) _ _. i~g~~~1t.f;(,~~A~j,£!;~~{f;,1~~~~- ~· ~-~~.;r~~ .~ ·_.··~:;ls~~~~/:t{~~l;~·1,i*~~~~]f:;;~j~::t~i:·:·~~~ ~ ·}!;k\~ :;:;;11 • .;~tbf~·.·i+ .·.:; r.r:t~-::~:zi-'t~·,r~~·:tl~fJJi;;.~Yit.i!'~~.rl ,.._ ,~;.-~-. .. ~ .,,;:.1.:lJ."i.·:~~,·~;_q: .\~ ;1~;1·r~l;1 ~$:~~.~: . .:·:. ~: :::·· .. ,. hi": ~}~:· ·M~t~j~d~~~: l· ·~ (~!~;~.~1.,f.7: .-:11:?~~~~J~r~~ ;;;~~~',: ~- '.·lJ:·:\ . .-I?·~~~:i:rfi~ ... ~.~r., ,_~~~ff,~·~ri~· .. ~-~~~~~t~ .. i:·:~~1ii · 'l. ~ ~ ~~ ~~/-=;~:.!'·Jl.".'t:t . ·-,.;;-; ... ~:i.•.:;-;.;,.;-i=,_..;;·~.: ~1,;}~.-=~-~;:~.:: --\~ • ..::.;: •;i >.t-:·:,_. . -.:,:,1 r;~i,.~<';.:'·~.3-rt: ·.~~ .;J4~1~\:,f)'. -~·::'.;-:'.\1.:· ·~·:. ~ • ·~:,~~?.r.t 1 ·]:~iJ".=. i , . ·.·':ft~~i.;~tg~.:·tl~:,(;·;t .... l'l!l"~~f.~:;l\t~ · ~ :'l)di\ '; t;<:·: :<J~;r~.;;.i~p~;i).U;'~'' ;!:c1f;;~ ; I , ''lf rf. ·.1r"(.:;, . ' . -~·~t··' -.7"-""l!:i't!~;?·~ ·~ '•"5 ~4-' ::~·!~~~··.::.. :l~i:t: . :'."'~ . "'=' ; ir;-i..~· ~~ .. :i:-~''i ·-;;,., ... : ':I;~. : : \: .. ~·•r i"'' ·: .. ('./ : :· ;!~Jt: ; . ''"·~~Jll~t:•/·( .. ,· ~ ;.?;i-. ,:,~:~M.1.Yr';ff!~· ... !:;.~~~:.~'k~:t:~~· !lfi;f ~ ·~~·;.~1.. ...~~1.v~~~,~~~.· ~:*l!-~~~~~?:~~~ ... \.··(·"·~l ':~~ , •. 1.. "lit'~~f.'~ ,. -p: · ~.. · f~!:;. ,~~;v.'!>i"~ ~,! " Y.;lS· ·kJ;~• » ~{'. ~·t).J2! t;•.~~~~'"'' -'·'~*ti_!ir.~"~~:tl'i,t ff ··1"i· ~ ·· ·))·°:.(f'f, "l , ~~~~~ ·; .. ~}~}:{: ·::·~r;:'~~~i.!!~~:tl11~~t:~- U-t~-~~-~~~~~~,!~:- i: ~~ :~;;· ~~r1·~~~~~·a~(~f~~3&\!til~f~~;,.~~;. *~:l~i.~~c,?J: ·; .. ~.-~! .... ,, ,,, .. .:-• . ,.,. 7 •• • :fi.,}t.. . .. .1 ~ . ,J. , .~, • . .• " . - ., "i'..f. ·• ·' .~ '" ~~· ~ ~. ,, }: .. ~if: ~1:-~r.?~M>-i{il..:l-1-r . z ·.;~~~~~J~1!-t~r,b~;~~o:,:·:.:~:-mtr.i7I~JR ... ··: --$::;;.: :;~·i~:m~~Jt~~1&.t.~:oi~-~.~ ·· .. h;.-.): ~·~. ·i~·rY .. 
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Locality 

REPORT OF RADIOL't>GICAL ANALYSIS 
STATE OF KANSAS 

DEPARTMENT OF H~~ 
omCEOFLABP 
FORBES, BLDC. 7-41 

~------------ -· · --1.._~- .. --~ ----------~ 1 acao;e BUREAU OF JpCilvt;; 

#,~;,-?r 

Addrns lnquiri~ lo: 
Division of Environ~nl 

AC«lunl 

Bottlr ~o. 

CopitS to: 

G.W.Allen 

.. 1 

/ 
({U?.c.) 

Source tcAUIA I ION CONT~•l Date Collected I Date Received 

0 Composite Sample Results are expressed in Picocuries ~r liter 
at the 95% C.L. except as noted 

Cross Alpha. . . . . Gamma Scan . . . . 144-Cerium . . __ _ 
- - --' 51-Chromium __ _ 

Cross Beta . . . . . . I Potassium (g/l). . . 60-Cobalt ... ----
140-Barium... . .. 65-Zinc .... ·---Tritium nCi/l .... 137-Cesium. . . . . . 134:Cesium. ·---226--Radium . . . . . 131-lodine . . . . . . ..i"1r.u Vtatl~ 

228-Radium . . . . . 63-N ickel . . . . . . . * C/-.2 3 ~ 
89-Strontium..... 95-Zirconium ... ·----1 
90-Strontium.... . 103-Ruthenium .. ·----1 
Calcium (g/l) . . . . 106-Ruthenium . . ·----1 
Total Solids (g/l) ···--~ 

J.TS­
rr..z_ 

Remarks: 

Date Reported SEP 1 11!14 Items failing to meet accepted standards are circled 

;r, :~ 
-~· 

' .:.,;;. -.. -:. -
~~ ~. 
--4~-;_~ 
.. J ;-

Chemist Jtt:, r &L( 
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r Lab. ~o. 5001 3611R 

"'---
REPORT OF R.\DIOLOGICAL A:'.'JALYSIS 

ST ATE OF K..\:"'SAS 
DEPARTME~T OF HEALTH&. El'VIRO~:\IENT OFFICE OF LA BORA TORIES ANO RESEARCH 

Acc-ounl - ---- - --
Bot:lt :--;,,, 

FORBES, BLDG. 7~~~,.. .. ~~620 
~ \1l~J i,·; 1. ·"Ju ~ .; •l' - \ ,. j j\" i 

t -.~ Spencer Lake u . _ _ . ....... __ _ 

Copits lo: 

G. W. A 11 en C B R c.) 

.-\ddms lnquiriti to: 
Oh ; sion of E n,·ironmeot 

Locality 
:>tP 1 4 l~d4 

Source Collected by Date Collected I Da:e ReceiYed Station-12 sub #3 en 

0 Comp osite Sample Results are expressed in Picocuries per lite r at the 95% C.L. except as noted Gross Alp ha. . . . . Gamma Scan . . . . 144-Cerium. . Remarks: ___ _, .5 1-Chromium ___ _ Gross Beta . . . . . . Potassium (g/l l. . . 60-Cobalt . . . __ Jl,,...11.._:t....,_: -,Ff''""'(.."--1-6.,.r.Drtc..._ ________ _ 140 B . 6- z· 
I ·'V 

----( · anum ..... . .'.>· m e: .. ... 1---------------'-----
T ritium nCi/ l . . . . 13i-Cesium. . . . . . 134!Cesium. . U' ,,U 'I U--23? M'Cl /h'-t" 
2:26-Radium . . . . . 131-Iodine . . . . . . ,;-~re~ v~""'"' t.T o ,, .. "'"' ,,~ ,,/ .. 1.ul'J,,a Al. _J • 
228-Radium . . . . . 63-~ickel . . . . . . . ';'f().;}35" 1.:r)., ~JtY1-,.., , f ,_ L- , ..,,, , I ,.,~.,.- s1"1 89-Strontium . . . . . 95-Zirconium . . 1 1' t:rl. ~tf"Y..,. -d4c, 'hui.w¥ 
90-Strontium . . . . . 103-Ruthenium . . . 

_____ ! _ ___ -==-_____ ,._(/ ___ _ 
Calcium \g/l ) . . . . 106-Rutheniurn .. ·- - --f Total Solids (g/l) ... ___ -( 

SEP 1 4 ~ Items failing to meet accep ted standards are circled 

11e. &d. 
Date Reported - -------

C hemist 
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REPORT OF R.\DIOLOGICAL A~ALYSIS 
ST A TE OF KANSAS 

DEPARTME1'~-~0~~IE1'T OFFICE OF . . l SEARCH 
FORBES, BLD 1~. b R. AS 66620 

SEP 14 1904 

Locality Spencer alake Bui'lt.AO OF 

I -- -. 
~Lah. ~n. 50003611R 

Address lnq111irirs lo: 

D ivilion ol En•·ironmrnt 

;'Cl'Ollnl 

Boulr ~o. 

Copies to: 

B • . : .. ,11en (lit '-) 

Date Collec:ted I Date Recei\'ed 

0 Composite Sample 

"'Cross Alpha . . .. If :t {, 

Gross Beta . .... . 

Tritium nCi/ l .... 
226-Radium . .... 
228-Radium ... .. 
89-Strontium .... . 
90-Strontium ... .. 
Calcium (g/ l ) . . . 
Total Solids (g/l) . .. 

Date Reported Sfp 1 4 1-

Gamma Scan . .. . 144-Cerium .. 
5l·Chromium 

Potassium (g/l 1 •.• 60·Cobalt .. 
140.Barium .... .. '35·Z1nc ... . . 
137·Cesium . .. . . . l~·Ccsium. 
13l·lodine . . . . .. 

r 6f'CllU llro11~,,c., L T S-63-Nickel . ' .. 
95-Zirconium . .. ,.C/-21S L. I Z-
103-Ruthenium ... 
106-Ru thenium ... 
' 

8-14-8_4 

Results are expressed in Picocuries per liter 
at the 95<7c C.L except as noted 

Remark· : 

tl!11! . t2 t. Iµ. . 7 I 

lL .. ;;J(f:. fl..,..21-P '11.t«. tt.,,/ 
A~I ,, .. ,} L , 4,.LJ A /._111 ~ 
,.. J/,J,1 • "'.I+.,. "'-- I tA t" / ,.,,,r- ,-1r 
I "11 UL. - l.~ 7,(l.s::!. . T ll.1.~"---

-

Items railing to meet a~epted standards are circled 
Chemist Irle l'tt.(, )' 

-
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CO?~ 
Su, ?mentary Sheet 

Gulf Oil Corporation 
Jayhawk ·Chemical Plant 
20 South Pittsburg Hic;hway 26 
Pittsburg, Kansas 66762 

License Number 26-C229-02 

Amendment. No. 1 . 

License nunber 26-C229-02 is hereby terminated in its entirety in accordance with the 
letter dated J\.lne 15, °1983, signed by G.E. Tolle. 

/ 

JUL 7 l983 

•. 

; 
l 

O:itc--------------

.. 
} 

...... 

. "' 

... t. 

. .. 

··' 

Gerald W. Allen. Director 
Bureau of Radiation Control 


