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Figure 1. Bvaporation Pond - Conteminated Soill Removed




2o  Findings and Results
) = . . .

a) The -H concentration in the liguid from the evaporation pond
meaaured 1.12 x 10=1 i Jee.

) The water-tight lining measurcd to 15 nil/hre.

a)  Soll was excavated to a depth of twelve fect where an ap

ent leak in one corner of the water-tight lining resulted in
contamination to 10 mR/ar. {(See Figure 1.) The excavated
area was then back-filled and mounded to aveid settling out

as a low spot. (See Figure 2.)

d) A detailed radiological survey of the surrounding area and
top of the back-filled area revealed all measurements were
less than 0.1 mR/hr.

C. DECONTAMINATION OF MISCELLANEOUS STORAGE AREAS AND FACTILITIMS
1. Procedures
Detailed radiological surveys were performed »f all existing
facilities, storage aress, ana the sites of parl sctivities. AJl
contaminated materials were collected and trarsported to the

shaft area foy disposal or decontamination. (See Figuves 3 and
: g

4e)
2. IMindings and Results

Materials measuring to 12 mR/hr were vemsved from the scrap
metal storagz pit.

n
W
"

b) Ten spools of electrical cables measwuring to 0.6 mli/hr and
four spots of soil measuring to 1.5 mi/lir were taken from

the electrizal cable storage arca.

e) The signal cable bundies extending west oo the shafl into
the desert for approximately 1.5 mlles s oconbawinatod to
5 :/hr. Reduction to less than O.1 mic v o accomnlinhod
theough removal of plascle weospplos Lajpo.

V) Twenty-ithree goeparvate Llore gnnnd Lo

*

e Ty Al .
swrtag Lo f o mB/hr were Ladten T

e) [ spot on the concrete floor of ths warchow:e {aeciiity, whic:
measured to 0.6 mii/hir, was eliminated by ehipging cul about
a half inch layer of concrete.

£) One dump truck, four mine cars, one holst muek Lok
one holst man cage measuring to 1.5 mi M were talien D
the warehouse storage yard and vere disasacabled, so veouis o
to facilitate disposal in the shaft., Six apots of voil mes
suring to 1.5 mR/hr were also taken from tha e
vard,
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£) Two bouse trallers were conteminated to BO mil/ar. The con-
tawirnted poritlions of the flooring were removed,

h) Two pivcea of conduit measuring to 12 mR/hr were extracted
frem the conerete flocr of the restroom facility and a
USGS Butler bullding near the CP area. This materdal was
evidently used in the original conatruction of these facil-
ities.

1) Detailed radiological surveys were porfoimed of all misgcell-
aneous atorage areas and facilities after decontamination.
No measurements exceeded 0.1 mR/hr.

D, CONTAMINATED WA3STE DUMP CLEAN-UP

1.

Procedures

The rectangular fenced dump area measuwring approximately 500 feet
by 200 feet was trenched using & hack-hoe machine to deteruine
the exact leecation of unlincws auantiities of radloactive matarials
(metal, wood, salt muck, insulsted wiring, ete.) wirlech haa teen
burded in this area over a pericd of time extending from pos®
Gnome %o Cozch abandonment. (See Fitures S and 6.) The soil

and salt mack was aifted using a back-hoe machine to segregate
metal and other large ltems to facilitate dispcsal operationa.
Uncontaminated water was applied to the soil to eliminate air-
borne debris. The remaining contaminated materials were excave-
tad and disposed of in the shaft and Coach drift.

Findings and Results

a) Four separate disposal pits were uncovered within the
fenced area during the cxploratory tre. dng (Figare 7).

b) Pleces of metal and other large materials sifteda from the
soil and salt muck measured to 200 mR/hr. (See Figure 8.)

c) Soil/salt muck sarples collected from Pit #4 revealed:

x
vy Activit “H Aotivity
Depth from Surface ;&Ci/p;m (1j/CS_l Ls_(,:;[ﬁéf,,..f .'Jvk(LLs':)!/‘;’,ﬁ
2 feet 7.7 x -ro:;i hoit x 10"": SR
4 faet 1.21 x 10 5.02 x 1”5 LIS B
A feet 4,78 x 10“? 2.21 x 10 1,05 x 1<
8 fec: 2,14 x 1072 3.30 x 10, 2,06 % 10
10 feet 2.05 x 10_¢ 4,26 x 104 hoLo xo10
12 feet 3,22 x 10 3.03 x 10 2.91 x 10

- {‘:}»%
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i 300 feet The

Figure 7. Conteninated Waste wnp - Dispocsl iU Locotd
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h)

Daily soil/salt muck samples collected during excavation and
subsequent disposal of materials from Pits #1 and #2 were
combined. Analyses made of this composite sample showed the
following activity concentrations:

2.0 x 107 Ci/gm gross gamma (predominantly 137Cs)

7.0 x 107" uCi/ce 2H (meaﬁured in water extracted from
sample)

3.84 x 10~2 wCi/gm S (calculated from water content
of sample)

1.12 x 1072 uCi/gm 89Sr

4,27 x 1070 4t em Psr

In an effort to determine the total radioactivity contained
in the remaining materials being discarded, » soil/salt muck
sample was collected from each individual dump truck load of
materials transported for disposal. These samples were com-
bined on a daily basis to represent the total materials dis-
posed during that day. The results of these composite sample
analyses are shown in Figure 10.

All excavated areas were back-filled and mounded with un-
contaminated soil. (See Figure 9.)

Radiological survey measurements otf the surrounding area and
on top of the back-filled area were less than 1.0 nR/hr except
Tor a sectlon of the roadway leading from the wuste dump to
the shaft area which was contaminated to 2.5 mR/hr, After
decontamination, the entire area measured less than 0.1 mR/hr.

Continuous high-volume air samples collected downwind from
the soll excavation operations evidenced only normal back-
ground radiation.

COACH DRIIT DISPOSAL OPERATIONS AND SURFACE AREA CLEAN-UP

1.

Procedures

An axial vane fan was emplaced on whe Coach ground zero cable
hole to create negative pressure throughout the Coach drift,
thereby facilitating maximum materdial capacity. (See IMgure 11.)

A metal grizzly type hopper was installed near the vent hole to

accept materials for disposal.

A conveyor belt extending to the vent hole opening was positioned

below the hopper. (See Figure 12.)
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Figure 8. Contaminated Waste Dump - Scrap Material from Burial Pit #3

Fligure 9. Contaminated Waste Dump - After Backfill



Figure 10

Contaminated Waste Dump - Composlte Sample Analyses Data

Collection Location Activity*

Date Collected  Disposal y pCi/em B pCi/em 30 uCi/gm
10-01-68 Pit 43 Shaft 1.2h x 10°% 2.5k x 1075 5.87 X 10-2
10-02-68 Pit #3 Shaft 3.99 X 102 6.70 X 10-6 3.45 X 107°
10-03-68 Pit 43 Shaft 472 X 10=% 3,15 x 10-%  2.44 x 10-1
10-04-68 Pit #3 Shaft L.72 ¥ 107%  1.75 x 10 2.86 x 10-1
10-07-68 Pit 43 Shaft 2,70 X 10°% 3197 x 10-5  6.52 x 1072
10-08-68 Pit 43 Shaft 1.85 x 10°% 2,77 x 10-5  1.48 x 10-2
10-09-68 Pit #3 Shaft 8.53 X 10-5  9.83 x 106 9.82 x 10-?
10-10-68 Pit #3 Shaft 3.15 X 10~k 3.95 X 107 6.62 x 101
10-1L4-68 Pit #4 Coach Drift  L4.,01 X 10=> 8,04 x 106 5.04 X 10-1
10-15-68 Pit # Coach Drift  1.58 X 10-*  4.20 x 105  5.86 x 10~1
10-16-68 Pit Coach Drift  £.66 x 107 2.73 x 10°%  1.97 x 10°
10-17-68 Pit 4 Coach Drift 1.73 X 10-4 6.19 X 10-4 3.10 ¥ 10-1
10-18-68 Pit #4 Coach Drift 2.5k x 10-%  s5.51 x 105 5,18 x 10-1
10-21-68 Pit #4 Coach Drift 1.42 x 10-k 1.46 X 1070 1.93 X 10-1
10-22-68 Pit #4 Coach Drift 2.48 x 10-t 5.75 X 10=> ‘ 1.01 x 10-1
10-23-68 Pit b Coach Drift  4.03 X 10=%  L.29 x 10-5  8.59 x 10-1
10-24-68 Pit #2 Coach Drift 1.55 X 10-4 4,31 X 20-5 2.67 X 10-7
10-25-68 Pit 2 Coach Drift 3.45 x 10-4 5.15 X 1072  1.he x 10-1
10~-28-68 Pit 2 Coach Drift 3.83 X 10=b L.T7 X 1072 1.b2 x 10°
10-29-68 Pit #o Coach Drift 9.88 X 10>  2.68 x 10">  8.87 x 10-1
20~30-68 Pit #2 Coach Drift  2.97 X 10=*  1.86 X 10-5  3.34 X 10-2

*Gamma activity was predominantly 137¢s. All samples were analyzed for gross alpha
sctivity and results were <1.0 X 10=7 uCi/gm (detection limit).



Figure 11. Coach Drift Disposal - Axial Vane Fan on Coach GZ Pipe
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Filgure 12, Coach Drift Visposal - Conveyor Belt Operations
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~d for flushin

A metal tankc containing brine was us
the vent hole and for washing materdsals throughout
Upon completion of aisposal oporations, a detailed Lo

vey was porformed of the surface area surrounding
end all remaining centaminated muterials measuring
mi/hr were removed and digecarded in the shalt.

Findings and Reaults

a) A drierite type air sample collocted at the axial vane Uen ox-

hauob uponétne fan's actlvation revealed airboene JH mepauring
Al x pCi/ece, An additional drierite smmple collecied
\v‘ AN

aftep o calculated complete change of air in the Coach dylfl
revealed airborne -H measuring 3.52 x 107 uCifee,

b) Roubine urine samples collectad Lrom personnsl involved in the
material disposal operations revealed only noymal background
radiation.

¢} A radiological survey of the surface area upon compleiion of
disposal operations indicated contamination to 1.7 mR/hr on the
ground surrounding the metal Lopper and the vent hole. After thiu
contamination was removed and discarded in the shaft, a final sur
vey shoved the entire area measuring less than 0.1 nl/hr.

. SIHAFT AND ASSOCIATED SURFACE AREA CLEAN-UP

Procedures
The hoist man cage wag lowered to the bottom of thoe shalt swump
enaure proper operation of the hoist and to determine structural co, -
ditions. All bulky materdals were lowered to the bobiom of tLhe shai:
with a hoist using a self-relecasing hook to provent premature pluerin
of the shaft. Contaminated debris wag loaded in Crudins uning
end-loader machine. The materials were then tranonoriced Lo the
collar where they were dusped into a special mwb‘ oF .

]

¢
]

and 14 which was hinged at one end to allow §

alowly into the shall opening. A o et ed i L !

was used to asprinkle fresh wator over the chatt ‘.

dumping operabtions to preavent tho escooo o0 oo L

alag,

After all known contaminated materiala had bLeen disyooed o pe L :
the shaft headframe was dismantled and the upper tive fool oviio
the concrets shafl collar wag Yemoved to Tacllitate Lo dnntoiiei

of a new concerete plug, A key was thea Dlaslod 40 tho R ;

to acceut a permanent pluwyg, After Lha conbo

concerete around the shalt collay wag ux*avatmd andd Jdinpaned of
shaft, the shaft was £illed wid
{eat of the surface and a FﬂpmuﬂtNu
remainder of the shaft with concrain.




Dumping Contaminated Soill

into a Speclal Metal Chute

Shaft Collar -

Flgure 13,

Shaft Collar - Speclial Metal Chute Used to

Figure 1k,

Dump Conteminated Materiels into Shaft Opening
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Findings and Reoults

@)

W)

c)

d)

e)

1)

A water sample ccllectec from the botton
5

lowepred into the shaft sump revealed a i

Continucus high volume air samples collec
during all dispesal operations indicated only noinnl baekyrouws:

radiation.

The lower eight-foot =section of the shaft head frame was con-
taminated to 3.5 mR/hr. This scction wag cut oif and disposed in
the shaft. Numerous grease apots on the remainder ol the head
frame measured to 8 mR/hr. These aspots were removed by scraping
with a putty Imife which allowed the head frame to be cleared
for off-gite release.

The horizontal surface of the conecrete shaft collar wna con-
taminated to 6 mR/hr. This surface was removed with & pavement
breaker and disposed of in the shaft. (Sec Pigure 15.) The re-
mainder of the concrete collar was drilled and blasted off with
dynamite to a depth of approximately five fect. This {ovmed a
key to accept a permanent concrete plug. (See Figure 16,) The
resulting debris was cleaned up and disposed of in the shaft.

The 80311 immediately around the shaft collar was contawminated Lo

10 mR/hr. This soil was removed and disposed of in the shaft.

A detailed radiological survey of the viecinity azfter plugging
the shaft and back~fillinez around the plug revealed the entire
area measuring less than 0.1 mR/hr.

SALT MUCH PILE EXPLORATION

Procedures
Seventy-nine holes were drilled through the salt i st Che
locations illustrated in Figure 17. As each hole dad, vhe

8 e wilbhid o

resulting debrds was monitored and samples were
the first foot of debris and at additional Hthro

1,

; Lk . Py
[SICEVIRRVID SR VS SINGRTIRIN BN W

NP . . . D . A
2607 open shield extension probe wag also lowered inte adl dyidied

haleo to locate any radiologically conlivairabad

b al .
L I (A

Mindings and Results

a)

The radiation measurements of 0.1 mR/hr and ~bove, delecbed durs.
the extended probe poritable instrument survrey, oo shown o Ve

17.

Due to the prohivitive coslu dinvolved dn aralynlw
aamples collected, a representative crogg-cection of
selected for laboratory ansiysis. Mo [urbissg

of samples roequiring analyals, corvain groups of gwmnples wers

rescviea Lhe el by



Figure 15. GShaft Area Clean-Up - Chipping the Shaft Collar
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Figure 16. Shaft Area Clean-Up - D:mamiting the Shaft Collar
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e)

thoroughly mixed for composite analysis, All samplea, however,
were retained pending any positive analytical results that would
necessitate further evaluation. The results of laboratory sample
analyses presented in Figure 18 provide a representative cross-
gection of the radiocactive contamination presenmt in the salt muck

pile.
The AEC/NVOO, considering the amount of overburden and the quantity

- of material involved, decided that the radicactivity discovered

within the salt muck pile was sufficiently low in radiloactive
content ‘to present no significant environmental or health hazard,

v
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CONTAMINATION

Per Portable Instrument Survey
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ficx Pile - Exploratory Drilling Progren

DEPTH mR/hr
i4 £t 0.1
7-14 ft. 0.3
H0-11 ¢, O
0-14.5 ft. 0.1
9-15 ft. 1.5
5516 1. O.1
9-10£t. 2.5
8-8.5t. 0.1

%

>
i~ CONTAMINATED AREA

%DGE OF MUCK PILE
ROUND LEVFL
62" DRILL HOLE

02" DRILL HOLE-SALT
SAMPLES COQLLECTED



Figure 18. Carlsbad Salt Muck Pile - Exploratory
Drilling Program Sample Analyses Results

Hole Sample. Analysis Activity Sienificant % 2 Sigma
Number Depth Type . uCifgm Gamma Isotopes Error
H-A 1P Gemme 7.91 x 106 137cs + 1.3
H-A 1 Ft Bets 1.93 X 10-2 + 23,0
H-A 1 Ft 3y <2.0 X 10-% -
H-A L Ft Garma 4,75 X 10-Z Bkgd +10.0
H-A L Ft Beta 1.53 X 1079 + 26,5
H-A L Ft 3 <).9 X 10"% -
H-A 7 Pt Germe, 2,57 X 1070 Loy + 2.6
H-A 7 Ft Beta 3.10 X 1077 +17.3
H-A T Ft 35 <2.0 ¥ 1o0°% -
H-A 10 Ft Gamma 1.81 x 10°° Lok + 3.2
H-A 10 Ft Beta 3.22 X 10-'2 ¥ 16.9
H-A 10 Ft 34 <2.0 X 107 R
H-A 10 ¥t 90sy 5.91 X 1076 -
H-A 13 Ft Gamma 6.84 X 10-9 13T¢s g Ok T
H-A 13 Ft Beta 1.53 X 10-4 T OT.2
H-A 13 Ft 38 1.25 X 1073 F29.1
H-A 16 Ft Gamma 2.58 ¥ 10-2 13Tcs LT
H-A 16 Ft Beta 7.09 X 10-2 ¥ 10.9
H-A 16 Ft 32 3.09 X 10-4 T Th.6
G-B 1Ft Gemma 4,96 x 1077 Bkgd F 36,k
G-B 1 Ft Beta 1.93 X 10-2 + 23.0
G-B 1 Ft 3K <2.0 X 10-% -
G-B b Ft Gamma L. 76 x 107 Blkgd & 16,6
G-B b e Beta 1.61 X 1C-p T 25.7
C-B b Tt 3H <2,0 x 10-% -
G-B T Ganma 1.56 X 1070 Bkgd by
G- T Ft Beta 3.00 X 1072 TG
G-B T Ft 31 <2.0 x 10-h -
G-B 10 Ft Gamma, 1.11 X 107} 13Tes .3
G-B 10 Ft Beta 162 X 10-* + 7.0
G-B 10 Ft Alpha <8.8 x 10-7 -
G-B 10 Ft 3H 2.29 X 10" + 20,4
G-B 10 Ft 9Ogy 5.16 X 1072 _—

-19-



Figure 18 (Contd)

Sample Analysis Activity Significant % 2 Sigma

Number Depth Type 1Cl/gm Gamma Isotopes Error

G-B 13 Ft Gamma 4,72 X 106 137cs & box L1

G-B 13 Ft Beta 3.67 X 10-2 115, 7

G-B 13 Ft 34 <2.C0 X 10-4 -

F-Row 1 Ft Gamma 2,28 X 10-6 137¢cs & 40k + 2.2
Composite

F-Row 1 Ft Beta 1.81 X 10-5 + 23.9
Composite :

F-Row 1 Ft 31 <,1 X 10-4 --
Composite

F-Row L Ft Gemma 1.21 X 10-6 13Tcs & 40x + 3.9
Camposite

F-Row L Ft Beia 1.93 X 1072 +23.0
Composite

F-Row L Pt 3H <2,0 X 10-4 -
Composite

F-Row 7 Ft Garma 5.5- X 10T Bkgd ris5.9
Composite '

F-Row 7 Ft Beta 1.38°X 1072 + 28,4
Composite

F-Row 7 Ft 3y <2.0 X 10-k -
Composite

F-Row 10 Ft Gemma 1.33 X 10-6 Log + 6.6
Composite

F-Row 10 Ft Beta 2,61 X 10-? +19,1
Composite

F-Row 10 Ft 35 <2,0 X 10-t —
Composite

J- Composite- Garma 5.49 X 10-6 13Tcs & 40k L1
Total Hole

J-4 Composite- Beta 3.67 X 10-2 415,77
Total Hole

J-k Composite- 34 <2,0 X 10-4 -
Total Hole

5-Row 1 Ft Garma 9.02 X 10~7 Lok * 6.9
Camposite

5-Row 1 Ft Beta 2.28 X 10-2 *20.8
Composite

5w Row 1Ft 3g <2,0 X 10-¥ -
Composite

«20-



Appendix A {Contd )

Radiation
Instrument Meter Range & Scales Measured
Jordan Rad-Gun 0.01 mR/hr to 10,000 R/hr gamma,
Model AGB~10KG-SR Three logarithmic scales:
(Ion Chamber) 0.01 mR/hr to 10 mR/hr
0.01 R/hr to 10 R/hr
10 R/hr to 10,000 R/hr
Eberline PAC-3G 0 to 100,000 c/m/61cm> alpha
(Gas Proportional) Three linear scales: » ‘
0 to 1000 ¢/m/61cm 5
0 to 10,000 ¢/m/61cm o J
0 to 100,000 ¢/m/61cm !
Eberline PAC-1s | 0 to 1,000,000 ¢/m/59cm? alpha

Four linear gcales: 5
0 to 1000 ¢/m/59cm' 5
0 to 10,000 c//59cm", ‘
0 to 100,000 ¢/m/59¢cm o :
0 to 1,000,000 ¢/m/59cm |

Unit Deseription . ;

Remote Area Monitoring Station (RAMS) This unit utilizes a Tracerlab TA-6
(GM) tube gamma detector in conjunc-
- tion with a Model 261 direct readout
meter. The readout ranges are O to
10 R/hr and O to 100 R/hr.

Radector Monitoring Station (RMS) This unit utilizes a Jordan gamma de-
tector with a Neher-White ion chamber.
The instrument has two range scales,
mR/hr and R/hr, with a maximum full
scale reading capability of 500 R/hr,
1000 R/hr, or 10,000 R/hr.

Remote Area Recording Station (RARS) This unit utilizes an Esterline-Angus
recorder with Radector electronics
and a Neher-White ion chamber.

» M.S.A, Carbon Monoxide Tester This instrument utilizes an aspirator
bulb to draw air through a glass tube

' containing a onemical indicator. The
indicator material changes color in
the presence of carbon monoxide. The
color is compared with a color chart
calibrated in percentages of carbon
monoxide present in the tested environ-
ment.

=24



Avoendix A (Contd )

2]

Unit Descrintion

Draeger Multi-Gas Detector, Model 31 This instrument utilizes a hand-oper-
ated bellowa pump to pass air through
glass tubes containing chemical indi-
cators. The chemicals change color in
the presence of toxde gases,

Fyrite Oxygen Indicator This instrument consists of an hour-
glass shaped tube containing a liquid

¢hemical which expands in the presence
of atmospheric oxygen to give a read-
ing corresponding to the percentage of
oxygen in the ambient atmosphere. The
instrument indicates from 0% to 21%

oxygen.

M.S.A. Explosimeter This has a battery operated detector
calibrated to give the concentration
of flammable gases and vapors in the
ambient atmosphere. The instrument
has a meter scale which indicates from
0% to 100% of the lower explosive limit.

D5



