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GROUNDWATER HAPS OF THE HANFORD SITE 
JUNE 1995 

1.0 INTRODUCTION 

The Groundwater Naps of the H a n f o d  Site, June 1995 is a continulation of 
a series of reports (see Serkowski et al. 1995) that document the 
configuration of the water table aquifer beneath the Hanford Site (Figure 1). 
This series presents the results of the semiannual water level measurement 
program and the water table maps generated from these measurements. 
reports document the changes in the groundwater level at the Hanford Site 
during the transition from nuclear material production to environmental 
restoration and remediation. In addition, these reports provide water. level 
data to support the various site characterization and groundwater moniitoring 
programs currently in progress on the Hanford Site. 

of Energy by the Hanford Site Operations and Engineering Contractor, 
Westinghouse Hanford Company (WHC). 
reauirements sDecified in WHC-CM-7-5. Section 8.0 "Water Oualitv" lWHC 1993a) 

The 

Groundwater Naps of the Hanford Site is prepared for the U.S. Department 

This document fulfills reporting 

and described ;n the environmentai monitoring pian for the Hanfird'Site. 
(DOE-RL 1993a) 

This document highlights the three major operations areas (the 100, 200 
and 300/1100 Areas) where wastes were discharged to the soil. 
includes a summary discussion of the data, a well index map, and a contoured 
map of the water table surface. Appendix A contains all of the data (collected 
for this program. 

vertical datum and Washington State Lambert coordinates are used for 
horizontal location o f  the wells. 
meters for this report. 

Each area 

The National Geodetic Vertical Datum o f  1988 (NGVD88) is used as the 

Elevation data were converted from feet to 

1 
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3.0 HANFORD S I T E  HAPS 

Th is  sec t i on  summarizes t h e  r e s u l t s  o f  t h e  water t a b l e  sur face  model 
generated from t h e  June 1995 data.  
t h e  d e t a i l  f a c i l i t y  area maps inc luded i n  t h i s  document. 
F igure  2 shows t h e  water t a b l e  sur face f o r  t h e  e n t i r e  Hanford S i t e .  
d e t a i l  maps are enlargements o f  t h i s  same s i tew iae  moctei. 

F igure  1 shows t h e  r e l a t i v e  l o c a t i o n s  o f  
To prov ide  context ,  

The 

3.1 100 AREAS HAPS 

For t h e  purposes o f  t h i s  repo r t ,  t h e  100 Areas comprise t h e  var ious  
100 Area r e a c t o r  f a c i l i t i e s  and t h e  surrounding l and  south o f  t h e  Columbia 
R ive r  and n o r t h  o f  Gable Mountain and Gable But te .  
ceased i n  a l l  o f  t h e  f a c i l i t i e s ,  and environmental r e s t o r a t i o n  a c t i v i t i e s  a re  
i n  progress.  Maps f o r  t h i s  area inc lude:  F igure  3, Index Map o f  t h e  100 
Areas Groundwater Mon i to r ing  Wells; and F igure  4, 100 Areas Water Table. 
Some o f  t h e  w e l l s  used have screened i n t e r v a l s  exceeding 15 meters wi t .h in  t h e  
t o p  o f  t h e  unconf ined a q u i f e r  s ince t h e  v e r t i c a l  g rad ien ts  are n o t  be l i eved  t o  
be s i g n i f i c a n t  i n  t h i s  area. 

r i v e r .  

Reactor operat ions have 

High r i v e r  stage i n  June tempora r i l y  reversed f l o w  d i r e c t i o n s  near t h e  

The h igh  water l e v e l s  n o r t h  o f  Gable Mountain are cons is ten t  w i t h  pas t  
measurements. D r i l l e r ' s  l o g s  i n d i c a t e  t h e  presence o f  f ine-gra ined sediments 
i n  t h i s  area. The h igh  water l e v e l s  may be remnants o f  a r t i f i c i a l  recharge 
from pre-Hanford i r r i g a t i o n ,  o r  may represent  perched groundwater. The steep 
groundwater g rad ien t  i n  t h e  southeastern p o r t i o n  o f  t h e  map area i s  be l i eved  
t o  r e s u l t  f rom t h e  i n f l u e n c e  o f  t h e  f ine-gra ined sediments. 

Th is  phenomenon i s  commonly observed i n  t h e  spr ing.  

3.2 200 AREAS HAPS 

These maps encompass t h e  200 East and 200 West Areas and t h e  surrounding 
v i c i n i t y  on t h e  Hanford S i t e  t h a t  was once r e f e r r e d  t o  as t h e  Separat ions 
Area. 
f a c i l i t i e s  i n  t h i s  reg ion .  
200 Areas Mon i to r i ng  Well Index Map, and F igure  6, 200 Areas Water Table. 

area: 
Z P lan t  (234-5), n o r t h  o f  t h e  U Pond S i t e ,  and B Pond (216-8-3), l oca ted  eas t  
o f  200 East Area. U Pond was deac t iva ted  i n  1984 a f t e r  40 years o f  use as a 
d isposal  s i t e  f o r  l a r g e  volumes o f  l i q u i d  wastes. 
h y d r a u l i c  c o n d u c t i v i t y  found beneath 200 West Area coupled w i t h  cont inued 
e f f l u e n t  d ischarge i n  c r i b s  associated w i t h  Z P lan t  has helped t o  ma in ta in  a 
s i g n i f i c a n t  water t a b l e  mound under 200 West Area. Since 1984, t h e  h igh  p o i n t  
o f  t h e  groundwater mound has s h i f t e d  northward from U pond, toward Z P lant .  A 
steep g rad ien t  occurs east  o f  200 West Area as t h e  water t a b l e  i n t e r s e c t s  t h e  
h igher  c o n d u c t i v i t y  sediments beneath 200 East Area. 
c o n d u c t i v i t i e s ,  t h e  water t a b l e  beneath t h e  200 East Area i s  g e n e r a l l y  f l a t .  
B Pond, which rece ived s i g n i f i c a n t  volumes o f  l i q u i d  e f f l u e n t ,  has a r e s i d u a l  

3 

There are several  a c t i v e  and many i n a c t i v e  l i q u i d  waste d isposa l  
The 200 Areas s e t  o f  maps cons is t s  o f :  F igure  5, 

Three f a c i l i t i e s  are no tab le  i n  t h e i r  impact on t h e  water l e v e l s  i n  t h i s  
U Pond (216-U-10), l oca ted  i n  t h e  southwestern corner  o f  200 West Area, 

The r e l a t i v e l y  low 

With h igher  
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West i nghouse Hanford Company, 1993, Environment a 7 Comp 7 i ance, WHC-CM-7-5, 
Westinghouse Hanford Company, Richl and, Washington. 

Westinghouse Hanford Company, 1993, Environinenta7 Investigations and Site 
Characterization Manual, WHC-CM-7-7, Westinghouse Hanford Company, 
Richl and, Washington. 

5 
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Figure  3 .  100 Area Locat ion Map. 

100 Areas 
Index Map 
June 1995 

N 

Well location used for creating 
this model 

Ponds, lakes, and rivers 

Areas f i e r e  basalt surface is 
generally above !he water table 

Prepared by the Data iManagement Team, 
Hanford Technical Serricer, Westinghouse 
Hanford Cornpanv. 
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Figure  4. 100 Area Water T a b l e  Map - 

. 

100 Areas 
Water Table 
June 1995 

N 

Well location used for creating 
' this model 

-0- l y  Water lerei contour 
(m above ml) 

Ponds, lakes, and rivers 

Areas where basalt surface is 
generall) above the water table 

Prepared by the Data Management Team, 
W o r d  Technical Services, Westinghouse 
Hanfard Company. 
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Figure  7 .  300 Area Locat ion  Map. 

300 Area 
Index Map 
June 1995 

N 

s 

Well location used for creating 
this model 

Ponds, lakes, and rivers 

Areas where basalt surface is 
generally above the water table 

Prepared by the Data Management Team, 
W o r d  Technical Services, Westinghouse 
W o r d  Company. 
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APPENDIX A 

WATER LEVEL MEASUREMENT DATA 
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Appendix A: 

We1 1 

299-E24-16 
299-E24-18 
299-E24-20 
299-E24-7 
299-E25-2 
299-EZ5-32P 
299-E25-34 
299-E25-35 
299-E25-36 
299-E25-40 
299-E25-41 
299-E25-42 
299-E25-46 
299-E26-1 
299-E26-10 
299-E26-12 
299-E26-13 
299-E26-2 
299-E26-9 
299-E27-11 
299-E27-12 
299-E27-13 
299-E27-14 
299-E27-15 
299-E27-16 
299-E27-17 
299-E27-8 - ~ .  _ _  ~ 

299-E27-9 
299-E28-17 
299-E28-26 
299-E28-27 
299-E28-28 
299-E28-4 
299-E28-6 
299-E28-9 
299-E32-1 
299-E32-10 
299-E32-2 
299-E32-3 
299-E32-4 
299-E32-5 
299-E32-6 
299-E32-7 
299-E32-8 

December 1994 Water Level  Measurement Data 
(Sheet 2 o f  10) 

Depth t o  
Water (m) Ad jus ted  Casing Water Leve l  

E leva t i on ,  m above msl 

_---------- _____----- _------------- 
96.66 
97.00 
87.76 
95.98 
83.54 
82.13 
79.77 
83.23 
93.36 
80.60 
82.27 
85.91 
89.40 
65.67 
60.94 
69.79 
61.97 
71.34 
61.37 
73.85 ~ ~~ 

79.19 
81.59 
78.39 
77.05 
76.56 
71.13 
72.14 _~ 

69.50 
93.62 
87.24 
85.16 
87.01 
88.42 
91.04 
91.26 
77.71 
72.17 
82.01 
83.97 
86.82 
85.66 
81.16 
78.42 
74.52 

218.93 
219.24 
210.09 
218.24 
205.94 
204.23 ' 

202.04 
205.55 
215.61 
202.97 
204.66 
208.27 
211.78 
188.14 
183.33 
192.25 
184.41 
193.64 
183.76 
196.07 
201.52 
203.97 
200.72 
198.99 
198.77 
193.46 
194.41 
i91.78 
215.97 
209.48 
207.44 
209.26 
210.78 
213.39 
213.59 
200.00 
194.43 
204.23 
206.20 
209.06 
207.92 
203.44 
200.67 
196.76 

122.27 
122.24 
122.33 
122.26 
122.40 
122.10 
122.27 
122.32 
122.25 
122.37 
122.39 
122.35 
122.38 
122.47 
122.39 
122.46 
122.44 
122.29 
122.39 
122.23 ~~~ ~ 

122.33 
122.38 
122.33 
121.94 
122.21 
122.34 
122.27 
122.29 
122.35 
122.24 
122.28 
122.25 ~~~ ~~ 

122.37 
122.36 
122.34 
122.29 
122.25 
122.22 
122.23 
122.24 
122.26 
122.28 
122.25 
122.24 

A- 2 
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Appendix A: 

We1 1 _____-_---- 
299-E32-9 
299-E33-13 
299-E33-14 
299-E33-15 
299-E33- 17 
299-E33-18 
299-E33-2 
299-E33-21 
299- E33 - 28 
299-E33-29 
299-E33-3 
299-E33-30 
299-E33-31 
299-E33-32 
299-E33-33 
299-E33-34 
299-E33-35 
299-E33-36 
299-E33-37 
299-E33-38 
299-E33-39 
299-E33-4 
299-E33-41 
299-E33-42 
299-E33-5 
299-E33-7 
299-E33-8 
299-E34-1 
299-E34-10 
299-E34-11 
299-E34-12 
299-E34-2 
299-E34-3 
299-E34-5 
299-E34-9 
299-E35-2 
299-W10-15 
299-W10-16 
299-W10-17 
299-W10-18 
299-W10-19 
299-w 10-2 
299-W10-5 
299-W10-8 

December 1994 Water Level  Measurement Data 

Depth t o  
Water (m) Ad jus ted  Casing Water Level  

(Sheet 3 o f  10) 

E leva t ion ,  m above msl 

_---_------ -_-------- -_------------ 
73.83 
69.38 
67.32 
68.88 
70.23 
76.37 
70.29 
81.38 
80.15 
83.08 
69.91 
80.07 
75.06 
78.90 
73.01 
70.85 
73.75 
75.50 
76.79 
70.37 
67.80 
69.67 
77.32 
77.12 
71.12 
69.06 
76.08 
69.52 
72.67 
66.03 
72.44 
70.00 
64.09 
57.44 
69.32 
61.13 
65.98 
65.07 
64.28 
64.07 
68.36 
65.28 
64.54 
67.42 

196.09 
191.52 
189.60 
191.20 
192.53 
198.69 
192.55 
203.73 
202.46 
205.37 
192.20 
202.30 
197.35 
201.17 
195.19 
193.11 
195.99 
197.11 
199.04 
192.62 
189.98 
191.38 
199.63 
199.43 
193.46 
191.34 
198.42 
191.86 
195.00 
188.35 
194.72 
192.27 
186.39 
180.07 
191.62 
183.60 
206.01 
205.06 
204.47 
204.50 
208.18 
205.43 
204.92 
207.36 

122.26 
122.13 
122.28 
122.32 
122.30 
122.32 
122.26 
122.34 
122.30 
122.29 
122.29 
122.22 
122.29 
122.27 
122.18 
122.26 
122.24 
121.61 
122.25 
122.25 
122.18 
121.71 
122.31 
122.31 
122.34 
122.29 
122.34 
122.34 
122.33 
122.33 
122.27 
122.27 .~~ ~. 
122.30 
122.63 
122.30 
122.47 
140.03 
139.99 
140.19 
140.43 
139.82 
140.15 
140.38 
139.94 

A-3 
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Appendix A: 

We1 1 _______---- 
299-W22-41 
299-W22-42 
299-W22-43 
299-w22-44 
299-w22-45 
299-W22-46 
299-W23-11 
299-W23-13 
299-W23-14 
299-W23-15 
299-W26-10 
299-W26-12 
299-W26-7 
299-W26-8 
299-W26-9 
299-W6-1 
299-W6-10 
299-W6-11 
299-W6-12 
299-W6-2 
299-W6-4 
299-W6-7 
299-W7-1 
299-W7-10 
299-W7-11 
299-W7-12 
299-W7-2 
299-w7-4 
299-W7-5 
299-W7-6 
299-W7-7 
299-W7-9 
299-W8-1 
3099-47-188 
399-1-1 
399-1-1OA 
399-1-1 1 
399- 1- 12 
399-1-14A 
399-1-15 
399-1-16A 
399-1-17A 
399-1-18A 
399-1-2 

December 1994 Water Level  Measurement Data 
(Sheet 5 o f  10) 

72.67 
12.74 
72.32 
67.37 
64.05 
65.71 
62.87 
63.56 
62.96 
60.70 
66.06 
67.42 
59.70 
64.36 
60.75 
75.72 
79.06 
76.09 
72.61 
72.11 
74.81 
78.60 
71.30 
71.44 
68.58 
70.46 
67.03 
65.37 
66.41 
68.15 
66.98 
71.60 
74.40 

8.79 
9.45 
8.45 
9.85 

11.97 
11.52 
10.37 
11.06 
9.86 

13.71 
12.71 

210.84 
210.74 
210.72 
206.69 
203.06 
204.58 
202.43 
203.10 
202.39 
199.78 
204.48 
205.95 
198.73 
203.09 
199.39 
214.13 
217.16 
214.23 
211.08 
211.06 
213.74 
216.49 
210.53 
210.21 
207.71 
209.68 
205.92 
204.80 
205.15 
206.85 
205.72 
210.95 
213.77 
114.36 
114.81 
113.86 
115.13 
117.17 
116.81 
115.68 
116.27 
115.04 
119.11 
117.20 

138.17 
138.00 
138.41 
139.33 
139.01 
138.86 
139.56 
139.54 
139.42 
139.08 
138.42 
138.53 
139.03 
138.73 
138.64 
138.41 
138.10 
138.14 
138.47 
138.95 
138.93 
137.90 
139.22 
138.71 
139.13 
139.22 
138.89 
139.43 
138.74 
138.70 
138.74 
139.35 
139.37 
105.57 
105.36 
105.41 
105.28 
105.20 
105.28 
105.31 
105.21 
105.18 
105.40 
104.49 

A- 5 
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Appendix A: 

We1 1 ----------- 
399-1-3 
399-1-4 
399-1-5 
399-1-6 
399-1-7 
399-1-8 
399-2-2 
399-2-3 
399-3-1 
399-3-10 
399-3-6 
399-3-9 
399-4-10 
399-4-11 
399-6-1 
399-8-1 
699-10-54A 
699-10-El2 
699-101-488 
699-11-45A 
699-14-38 
699-14-47 
699-15-15A 
699-15-26 
699- 17-5 
699-17-70 
699-19-43 
699-19-58 
699-19-88 
699-2-3 
699-2-33A 
699-20-20 
699-20-El2 
699-24-33 
699-24-34A 
699-24-34B 
699-24-34C 
699-24-35 
699-25-34A 
699-25-348 
699-25-34C 
699-25-34D 
699-25-55 
699-25-70 

December 1994 Water Level Measurement Data 
(Sheet 6 o f  10) 

Depth to 
Water (m) 

12.06 
10.73 
10.54 
8.53 
12.33 
12.12 
9.84 
9.20 
11.95 
12.29 
14.59 
13.09 
10.21 
18.17 
13.36 
15.61 
31.40 
22.57 
2.22 
50.77 
33.67 
53.42 
45.75 
37.97 
14.10 
27.05 
45.52 
47.24 
39.74 
26.77 
40.35 
32.42 
24.44 
37.60 
40.54 
40.44 
40.18 
42.07 
39.54 
39.22 
41.05 
41.79 
80.66 
56.50 

---------- 
Elevation, m above ins1 

Adjusted Casing Water Level 

117.26 105.20 
116.00 
115.75 
113.94 
117.53 
117.31 

_---------_ -------------- 

115.07 
114.43 
117.16 
117.45 
119.73 
118.29 
115.38 
123.28 
118.50 
120.74 
157.40 
131.33 
118.90 
176.35 
156.94 
178.99 
166.77 
159.66 
132.04 
171.66 
168.12 
174.63 
196.43 
145.43 
163.49 
154.10 
133.27 
159.80 
162.73 
162.61 
162.33 
164.23 
161.64 
161.36 
163.21 
163.95 
206.24 
191.93 

105.27 
105.21 
105.41 
105.20 
105.19 
105.23 
105.23 
105.22 
105.17 
105.13 
105.20 
105.17 
105.11 
105.14 
105.13 
126.00 
108.75 
116.69 
125.58 
123.27 
125.57 
121.02 
121.69 
117.94 
144.60 
122.60 
127.39 
156.69 
118.66 
123.14 
121.69 
108.83 
122.19 
122.19 
122.17 
122.16 
122.16 
122.10 
122.14 
122.16 
122.17 
125.58 
135.43 
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Appendix A: 

We1 1 ----------- 
699-26- 15A 
699-26-33 
699-26-34A 
699-26-348 
699-26-35A 
699-26-89 
699-27-8 
699-28-52A 
699-29-78 
699-3-45 
699-32-43 
699-32-62 
699-33-42 
699-33-56 
699-34-39A 
699-34-418 
699-34-51 
699-34-88 
699-35-66 
699-35-70 
699-35-9 
699-36-61A 
699-37-43 
699-38-65 
699-38-70 
699-40-1 
699-40-33A 
699-40-62 
699-41-23 
699-41-42 
699-42-37 
699-42-408 
699-42-41 
699-43-104 
699-43-40 
699-43-425 
699-43-45 
699-43-89 
699-44-398 
699-44-42 
699-44-438 
699-44-64 
699-45-42 
699-46-218 

December 1994 Water Level Measurement Data 
(Sheet 7 of 10) 

Depth to 
Water (m) 

14.00 
41.43 
38.99 
39.45 
40.37 
55.80 
22.40 

57.83 
28.18 
35.17 
85.35 
34.95 
95.89 
41.40 
51.71 
102.11 
50.74 
88.21 
75.22 
35.39 
103.97 
87.82 
99.16 
79.95 
23.12 
32.95 
104.82 
21.42 
70.99 
31.81 
37.83 
44.63 
83.79 
37.29 
50.05 
59.63 
55.07 
28.47 
48.85 
50.97 
97.67 
49.52 
40.25 

85.84 

Elevation, m above msl 
Adjusted Casing Water Level -_------------ ----------- 

134.92 120.92 
163.27 121.83 
161.06 
161.63 
162.35 
199.06 
141.94 
208.61 
197.21 
153.78 
157.47 
215.53 
157.28 
218.54 
163.70 
174.01 
224.51 
192.88 
221.42 
211.29 
152.35 
228.02 
210.36 
229.68 
216.67 
133.72 
157.90 
227.90 
142.19 
196.26 
158.31 
166.56 
172.91 
233.50 
165.26 
177.30 
182.17 
196.34 
156.48 
176.55 
176.82 
221.16 
175.97 
159.11 

122.07 
122.17 
121.98 
143.26 
119.54 
122.76 
139.38 
125.60 
122.29 
130.17 
122.32 
122.64 
122.30 
122.30 
122.40 
142.14 
133.22 
136.07 
116.96 
124.05 
122.54 
130.51 
136.72 
110.60 
124.95 
123.08 
120.77 
125.27 
126.51 
128.73 
128.28 
149.71 
127.98 
1~2~7.24 
122.54 
141.27 
128.02 
127.70 
125.85 
123.49 
126.45 
118.86 
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Appendix A: December 1994 Water Level Measurement Data 
(Sheet 9 o f  10) 

Depth to Elevation, m above msl 
We1 1 Water (m) Adjusted Casing 

699-65-22 
699-65-50 
699-65-59A 
699-65-72 
699-65-83 
699-66-103 
699-66-38 
699-66-58 
699-66-64 
699-67-51 
699-67-86 
699-67-98 
699-68-105 
699-69-38 
699-70-23 
699-70-68 
699-71-30 
699-71-52 
699-72-73 
699-72-88 
699-72-92 
699-73-61 
699-74-44 
699-77-36 
699-77-54 
699-78-62 
699-8-17 
699-8-25 
699-8-32 
699-80-43s 
699-81-38 
699-81-58 
699-83-36 
699-83-47 . -. . . 
699-86-42 
699-87-42A 
699-87-55 
699-88-41 
699-89-35 
699-9-E2 
699-90-45 
699-96-49 
699-97-43 
699-97-51A 

8.76 
21.01 
32.93 
43.45 
26.87 
19.07 
10.52 
31.87 
32.73 
38.45 
22.99 
16.73 
16.17 
6.49 
8.45 
39.15 
9.28 
38.30 
26.34 
11.10 
15.86 
40.90 
15.01 
11.20 
25.96 
23.35 
38.27 
33.88 
47.42 
7.86 
8.46 
14.55 
12.62 
14.47 
1.89 
10.14 
22.12 
10.45 
7.64 
14.01 
11.61 
11.38 
13.24 
6.14 

119.18 
142.33 
154.51 
164.64 
148.01 
141.31 
132.94 
153.37 
154.16 
159.85 
143.98 
138.81 
138.42 
128.91 
119.35 
160.35 
122.10 
159.40 
147.09 
132.07 
137.02 
161.98 
135.67 
125.64 
146.32 
143.16 
159.24 
155.23 
168.98 
125.81 
123.86 
133.96 
127.56 
132.67 
124.91 
126.94 
140.09 
126.79 
121.32 
127.43 
128.48 
127.78 
128.58 
122.61 

Water Level 

110.42 
121.33 
121.58 
121.20 
121.14 
122.25 
122.43 
121.50 
121.44 
121.40 
120.99 
122.08 

----------- 

i22.25 
122.42 
110.90 
121.20 
112.82 
121.10 
120.75 
120.97 
121.16 
121.08 
120.67 
114.43 
120.35 
119.81 
120.97 
121.35 
121.55 
117.95 
115.39 
119.41 . _ ~  ~ . -  
114.93 
118.21 
117.03 
116.80 
117.97 
116.34 
113.68 
113.42 
116.87 
116.40 
115.33 
116.46 
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DISTRIBUTION (cont) 

-1 
S. E. Myers S3-24 
S. M. Narbutovsk ih H6-06 
R. S. Pav l i na  S6-74 
S. M. P r i c e  H6-23 
S. P. Re ide l  H6-06 
K. 0. Reynolds S3-24 
A. L. Schatz 53-24 
J .  S. Schmid H6-06 

M. 0. Sweeney H6-06 
E. C. Thornton H6-06 
J. M. Votava H6-06 
M. T. York H6-32 
Cen t ra l  F i l e s  (2) A3-88 
EDMC ( 2 )  H6-08 
O S T I  ( 2 )  63- 11 

J. A. Serkowski (10) H6-06 

3 CH2M H i l l  
J .  V .  Borghese 
W.  J .  McMahon 
R. E. Peterson 

XO-37 
H9-02 
H9-03 

5 Bechte l  Hanford Inco rpo ra ted  
G. E. F i t z g i b b o n  HO-09 
K. R. Fecht (2 )  HO-02 
B. H. Ford HO-02 
S. J .  Tren t  HO-02 

4 - I T  
G. L. Kasza 
L. C. Swanson ( 2 )  
0. C. Weekes 

H9-11 
H9- 11 
XO-37 

D i s t r - 2  


