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OFF~SITE RADIOLOGICAL SURVEILLANCE OPERATION PLAN
FOR THE-

ROJECT RULTIEQW DRITT -UA0 AND TR anTul P -00RANS

‘ COPY

Intxoduction

_PEE@%Qc Rulison is a joint Industry/Govermment sponsored nuclear
A

{
expe%ﬁment conducted as part of the Atomic Energy Commission
7 : ;

(AEC) Pleﬁigfre Program to develop peaceful applications for

K

nuclear, explosions. The underground nuclear detonation was con-
\\=Z |
-5

ducted o éptember 10, 1969 to investigate whether the explosion

could stimulaEL production of natural gas from a gas bearing low

permeability {fo. tion. Proposed project technical pians include

'entry into the detopa@tion cavity (drill-back) and subsequent

controlled release ofinatural gas,with burning, (flaring) to conduct
gas production studiesT During these operationms, natural gas con-
taining radioactivity frd;:lhe‘nuélgar explosion will be discharged
to the atmosphere. gz;z/ ‘

@

In accordance with the AEC—PHS\gﬁﬁorandum of Understanding,

~No. SF-54-373, the Southwestern Kadiplogical Health Laboratory

II.

(SWRHL), Public Health Service, wiljl] conduct an off~site radiolo-
gical safety program for these opergtions. This plan describes

the operational procedures which will‘be"followed.

I
]

A. Responsihilities !

")
The SWFRhL is responsible to the Atomic Tdergy Commission for

Operational Guide

providing the (Ofi-Site Radiological Safety—Program, speci-

fiéally at Project Rulison, under the generdl directicn

. A R . N ..!,! LU .
of Robert ii. Thalgott, the Director of Nucleaﬁ!Opepatlons,
Project Ruiison. in connection with Project Rutison's opera-
tions invelwving re-eutry into the cavity and the subsequent




|
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disposition of cavity gas, SWRHL is responsible to the
Director of Nuclear Opervations for radiological services

[
‘

including the Uoricwlin:

1. Determination by fixed station, mobile monitoring and,
if necessary, aerial surveys of the extent of any con-

tamination off-site resulting from the operations.

2. Maintain a comprehensive record of all off-site radiation

monitoring data associated with the operation.

3r*\{nsure continuing protection of the public health, which
(::gill include the sampling of various typesof environmental
edia such as air, water, milk, soil, vegetétion and animal

tﬂgsue, as required.

4. Bqﬂgggpared-to.effect emergency measures should an unac-

ceptabl;é%%iuation develop.

5. As requested\ by the Director of Nuclear Operations, investi-

gate incidentéfiﬁgt might possibly be attributed to the

operation.

Organization

The Director, SWRHL, will be yresponsible for the off—éite

safety program for‘Project Rulison. Program planning and

field activities will be performed by the SWRHL Environ- -

mental Surveillance Program. Colorado Department of Health
officials have been consulted oejthe planning and will par-

ticipate in the execution phases of tke surveillance program.

Field and support personnel will congist _primarily of per-

v

sonnel I{rom SWRHL, supplemented when possible by personnel

D

from the Colorado Department of Healti. n|




C. Criteria .
The basic critevia for off-site vodisio, losl safely Lo e
applied turoughout tnis operation snall be tnose expressed
in Section II-A of the Appendix to ARC lanual, Chapter 0524.
The limits of airborne concentrations of specific isotopes
L\~J] shall be those identified in Annex A of this referencé as
appliéd‘to population groups in uncontrolled areas. Should
SyéHL detect any radiocactivity levels above normal background
Pe$els in any of its éamplipg programs, the Director of

Nucledr\Operations will be immediately notified for his approF

@riié3:5§tibn.
11

The flariné w111 be controlled to minimize concentratlons

A

=\

III. Surveillance'Plan

The environmental surveil{ézgg plan for the drill-back and flaring

programs will consist of both sfrfgee and aerial mornitoring efforts.

The intensity of the.surveillance piogram will depend on such

factors as operarional requirements ,iaﬁcumuluted experience,

]
activity release rate and seasonal conditions.

d

Surfgce monitoring will involve the cont*nuation of existing
environmental surveiilance networks in the Rulison area and
_operation of spec1a1 nurpose manned q:npllng!ﬁtatLons during
certain periods. Aerial mounitoring will inclqde tracking and

sampling of gaseous releases with specially equipped SWRHL

aircrafrc.

A Project Officer and fifteen monitors will be assighed~to tue
operation at the beginning of drill-back. The number jof/personnel
will be increased or reduced as required during various phases of

drill-back and flaring. The Project Officer and one monitor will
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remain in the area during the drill-back period, and will super-
égb' vise the operation of rcutine samplers and take occasional grab
samples at selected locations.
During the first 120 hours of flaring, an intensive special purpose
| surface and aerial monitoring program will be conducted. This

may entail approximately 25 personnel manning monitoring stations

and \aerial sampling systems positioned in accordance with meteoro-

N

logieal guidance for both daytime lapse and nighttime drainage

conditioﬁggzsAs flaring and other gaseous release phases progress,

(

and their effects on environmental radiocactivity levels are deter-

R

(

mined, thé special purpose sampling activities will be reduced
to weekly andipossibly monthly intervals.
Direct reading monicégkng systems‘will be employed during certain
periods in the dri%}:Bigk and flaring programs to assure timely
identification of conditidﬁEDPf interest. These devices will

éﬁb include portable survey iﬁiffuments to measure external radiation
levels, and krypton or trititm measuring devices capable of detect-
ing at least 5 microcuries of tgzgium per cubic meter of air.

Other monitoring activities are“des'cribed below.

: i
A. Air Sampling iJ

3

1. The fifteen air sampling statigns—Originally established

for Project Rulison will be reactivated prior to initiation

L

of the drill-back procedure and” continued througn the
flaring operation. These samplers are equipped to collect
; . ! .
continuous particulate filter and charcoal cartridge
samples, and will be located at-the populated locations

and communities listed below and shown [in Figure 1. Selected

stations will also be equipped to collect atmespheric moisturz

samples. ’ [:)

DeBeque Silt Mesa

Rulison Montrose Bond

\

|

1 | | - o
| o : Grand Valley Glenwood Springs Gunnison
| .

|




Rifle Carbondale ) Paonia
Silt Mesa Leadville Collbran
Luj] - Beginning one week prior to initiation of drill—-back,
daily particulate.samples will be collected and continued

throughout drill-back and flaring operations: Charcoal
N lcartridge samples will be collected from one day preceding
tpe”bqginning of drill-back and continued as required to

{
dolcument releases of gaseous radioactivity.

2. TFive Aigp Surveillance Network statioﬁé (part of the 1032-
statioJ»SWRHL network in the western states) utilizing
the same particulate filter and cartridge are located at
Durango, Grané~}unction, Denver, Rangely and Pueblo,
Colorado. ei;aﬁffom the;e stations will be available in
support pfythe drilif?gck anq flaring of Project Ru}ison.

Samples from this netWwerk are collected daily.

3. Monitoring personnel will—earry portable air samplers during

tions to supplement the fixed

drill back and fléring oﬁEra‘

i - .
stations. These monitorsZWill be equipped to collect par-
' 1. .
ticulate, gaseous and atmospheric moisture samples.

B. Dosimetry

. 1. Eight thermoluminescent dosimetﬁg (ILD) stations will be
established prior to drill-back in anjapproximately
circular array approaching a five—milé radius of the site.
¢ . Twelve additional TLD stations will be located at the air

sampling locations listed below and shown.in Figure 1.

Additional TLD stations will be establilshedyin the irmediate

area of the site. B e (~>j
DeBeque Silt : . Paonia

Grand Valley’ . Glenwood Springs © Silt Mesa

Rulison Collbran _ ' Mesia

Rifle Carbondale Grand Juitcia. ..
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Each thermoluminescent dosimeter station will be equipped

with three RGSG TL--1X “hrpmolorinescent CnFq:ﬁq dosineters
Aﬁith a sensitivity rauge irom 5 ak to 5000 XK. These devices
will be placed at the respective staticns one week preceding
the beginning of drill-back and exchanged and read at monthly.

_intervals until the operation is completed.

2;[1During drill back and flaring, monitors will carry‘éddicional
rQ;;}TLD's for issue to off-site residents and supplemental uses.
' T?’“SSLLD s will be collected at intervals and returned to
Las Vegas for readln
3. AlI’Een§0nnel participating in the field operations will
carry ;ipersonal TLD.
5

C. Milk Sampling Zk

1. SWRHL Standby Milk Surveillance stations in Colorado and other

e N
western states w1%k“bg,sampled as necessary. Standby

.
stations in Color@re located at:

Craig ef?gg Monte Vista
Fort Collins Se}}da . Alamosa

Glenwood Springs %%HE/} o Springs Rocky Ford
|

Grand Junction Durangaq
I
i
2. The SWRHL Rulison Milk Survefllqnqg«Network consists of
five Crade-A dairies and ten fawmily milk cow locations

shown in Figure 2. The Gfade—A_gairies are:

Alex Urguhart Dairy, Rifle

Rockin rines Dairy, Molina

Cecil Youag Dairy, Collbran !
Rupert Yasson Dairy, lMesa :
Samsmermesacisonascsssed

Glen Taylor Dairy, Molina

Milk samplec will be collected at all spatiol;:Zuringthe

week precediny drill—back cperations. Samples will continue

to be collunt.d ot rvesular intarvals thvoughout the drill-

back and iiaviayg suerations as necessary.
1 ' i

l o



D. Water Sampling

Water sampline locations will te tie same 2s {acse previously

(44}

established for Project Rulison. They consist of:

1. Twelve municipal supplies within 25 miles of the Rulison
site plus municipal supplies at Glenwood Springs,

(\ 5? Carbondale, Paonia, Cedaridge, and Redstone.

2?; Five private wells in the area immediately survounding the .
si-te, ’

ﬁ&ise springs in the area immediately surrounding the site.

4. TFour réservoirs:

Vega Reserv01L near Collbran
S

Harvey Gap %gggrvoir, 6 miles north of Silt
Two represeﬁﬁ%&dve reservoirs in the Grand Mesa area

5.. Eight stre;ms: \ - ‘

| (@

Battlement (leek‘\“¢L a point 1mm0d1ately below the site

Piateau Creuk - f\ﬁiie saqgn,of Colluran

. - . TAN! .
Wallace Creok - Wallackg “€Grioek School
\_‘\\\

_ , o i

Cache Creek - Intersection/with olmes Mesa Road
. ot

Paraczhute Craek — Grand Valley

Buzzard Creek - 6 1/4 miles east, 1/2 mile north of Collbran

Mama. Creek - Rifle Airport

West Divide Creek - Fairview

S

6. A special drilled well on Battlemunt?Creek near the USGS
|
i
t

drill back and periodically taroughout the

gauging station above 'orrisania Me f

he week preceding

]
laring proceaure.

Water samples will be collected during

r“?

Figure 3 shows the location of water sampL;mg stations.

[ amae

)

—




E. Animal and Wildlife Sampling

Specimens will be taken from "road Killed" deoex priox teo
drill-back, and at intervals during and:ﬁfter operational
activities at the Rulison site. Selected organs will be

analyzed for mixed fission products and tritiwnm,

egetation and Soil Sumpllng

“2

8¢
‘ |
\S%llcatg samples of soil and vegetation will be collected

d

rbm minlnum of ten stations around the RullQon 51te

H

ColIectlons will be made prior to drill- back, during flaring
and a;ggr testing is complete. Seasonal variation will be
.considered jin sclecting vegetation species, and special
samples of |appropiriate fruits and Vegetables will be col- -

lected as appropn¢ute

G. Gas Sampllng Zél”EX . _

Grab samples of natur@l:gas will be collected from the Rullson
re-entry drill hole égksoon as gas begins to flow. These
samples will be collected fp—evacuated high-pressure steel
bottles at the well head, ging line pressure to fill the
bottle, Filled bottles will be keturned to SWRHL for an“lySlSl
of the radiocactive constituents.] |[After initial collection, grab
samples will be collected at the well head whenever the line
monitor indicates a significant chggggjin radioactivity ‘eoncen-
trations of the natural gas.

The initial samples will serve to determine the release rate of
the radicactive auclides, and will aid In establishing tac ca

bration accuracy of the line monitor,
J

H, Aerial Monitoring

J)

)

A SWRHL Turbo-Beech aircraft will be used to prcmxué aerial

monitoring of effluent plumes. . With the aid of visuval plume

marking and metcorological studies; an attempt will be made o
- determine plume rise, direction, rate of movemeut, ard ontent o

diffusion.
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'ﬁ%g S Aerial sampling of the plume will be performed at intervals,

under different moteors. ogichin condliions.  osanples will e

collected to determine particulate and reactive gas activities

if present. Cryogenic sampling will be performed for'SSKr, 3H,

N
{iﬂ}} and lI‘C analysis.

K%{ ilall sanpling w111 be used prlmarlly to determine average con-
NN
%f g%?tlons along the plume center. However, under certain

. ' conditions, the aircraft can be used to provide flexibility in
suppoqt of ground monitoring. Low altitude samples can be
: 7 , g’ . , . ,
collected 4n areas which might otherwise be inaccessible to

M

mobile monitors.

LA
The aircraft will altso provide a means of rapid return of
£ ) N

samples to SWRHL. //\\

IV. Support (E;?E

. N D)
fish , A A.  Meteorological Support Rcquirements

Meteorological support will bé:gzéuested from ESSA-ARL prior
to drill-back for guidance iglpl&%ning the positions of special
manned sampling stations. During g§ill—back, current guidance
-will be needed from ESSA-ARL for p%?cement of manned éampling
stations. {?::3' |

: E _
| —
In the early days of production testrng when intensive samnling

efforts are in progress, 24 hour mcteorolgglcal guidance will

be required. ' L iJ

m

1

B. Special Transpertation

J

Depending upon tiie final locations of tie manned ta ions, it

may become necassary to reach locations 1nacce551ble by ordinary
L/

means of transportacici. Therefore; in addition to—4Zwheel drive

vehicles, snow—mob; cs and helicoptevs may be needed



20

|
|
|

10

Plume Marking

Austral OLL will be recuosiod o provide o suicodie means
injecﬁing material into the flaring plume at the flare to
make tlie plume visible. This will assist aerial tracking and
sampling efforts, as well as provide valuable informaticn on’

plume trajectory, dispersion and other parameters.

N

D.|
L

\gjdio Commun?cation Network

A two~way radio communication network for up to twenty veniclies
willi be_required during initial periods of drill-back and
R

flarfwgf Coverage should extend for twenty-five miles from th=2

Rulison s%%e.

,Routide

The standard lggiséﬁcal items for operation of a field surveil-

lance program will bé’fgguired. These "items include transpor-

tation, communicatioei, office and storage facilities, supplics,

and miscellaneous equipment.-and services.

Sample Analysis (Lwd)

All SWRHL environmental samples will |be returned to Las Vegas for

analysis. When convenient or necessary, samples will be returnzd

to the laboratory by aircraft. All oGher*%amples will be shispad

by parcel post. Analytical data will |be Teduced and compiled in

periodic reports by SWRHL for release to other agencies and orzan?-

zations. Analytical procedures and types of] analysis availaolz -

the various somplzs that will be collectedlwre summarized in :h:

Appendix. _ : i’

B
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VIi. Reports
Monthly progress. reports and two "Phase Reports™ (drill-back phése
and flaring phase) will te propared oy Che @il 2wy ironmental
Surveillance Program. At the completion of production testing,
all previous reports and unreported surveillance information will
be|summarized in a final report. [Leports will be submitted to the

m"qo AEC, Colorado Department of health, and other appropriate

groups»

’LN

i
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APPEND l,\'@

ANALZTICAL PROCEDURES - TFCHUNICAL SERVICES - SWRHL

Count )
Sample, Type Analysis Instrumentation Length Analytical Procedures
Air “ilter
a) Glass-Fiber B Low Background 2 min Gross activity at time of count,
Wide Beta I . Repeated counts for extrapolation
' to estimate activity at end of
collection time.
Y Camma Spectro- 10 min 8x8 Matrix solution. Selected
meter : isotopes specified in equations'
Sallltioh. m
b) Charcoal’ Y Gamma Spectro- -+ 10 min GCross count with warning limit
' meter : set at 3C0 vbi above background
over 0-2 MEV energy rahgel ] Iso-
topic analysis by 8x8-Mdtrix
solution. /Cg
Mitk - ' Gamma Spec- 20-40 min Isotopig¢ analvyis Hy 8x8 Matrix
trouele? ' solution.
. 7 v
89sr - Low Background SO[EJn Chemical separation by ion-
Wide BetalTi 1] ' exchange method. Separated
. sample counted successively;
90sr " 50 min activity calculated by sim-
ultaneous equation solution.
""‘*} . A
Watar Y (;wigGamma Spec-  20-40-min Isotopic analysis by 8x8 Matrix
—“trometer ' solution, ) ‘
a Wide Beta II 50 min Sample dried, gross activity
' calculated
P Wide Peta 11 50 min -

Detectable
[Limits

Net counts ex~-

ceed 4 times.-2-.
Sigma counting
error. ’

éingﬁé isotope

w4

0.1 pCi/m3
Single isotope

20 pci/1 1311

20 pCi/l %ZSCS
20 pCi/l Ba-

La

.5 pCi/l

2 pCi/l

20 pCi/l

2 pCi/l

"2 pCi/l

&

50-100 pCi total
in sample/isotope

50-100 pCi total
in sample/isotope

If masking occurs
(presence of other
isotopes) deteét-
able limit will
vary. '

~89sr, 90 analysis

dictated % pres-
ence of 1311, or
140p,4-1a.

(320 pCi,/ 1)




;

h) Molecular sieve

1. Ambient

3“&“@

Count
Sample, Tvpe Analysis Instrumentation Length
Water 89sr Wide Beta II 50 min -
90gr Wide Beta II 50 min
3n ‘ Liquid Scin- 100 min
tillator
Feed Y Camma Spec- 10-20 min
trometer
Vegetation Y Gamma Spec- 10 min
Lrometcerx :
Air e
S
a) Grab Xe & Kr (Glass enveloepe-— 30 min
B .Geiger countﬂilﬂ

[Eii;j} ~ counter

2. Cryogenic JH&l#C

Xe & Kr

1-8%1G3 pCi/m?

aiy

—
%u1d Scin- 100 min

llation
.Liquid Scin- 100 min

tillation
counler

Glass envelope
(eiger counter -

depending

A sample and beta counted,.

on relative hwnidity

APPENDIX (Continued)

Analytical Procedures

Chemical separation by ion-
exchange. Separated sample
counted successively; activity
calculated by solution of sim-
ultaneous equations. , .

Detectable
Limits o

s 5 pCl/l(SEZIZB

Z'ﬁei%d

Sample prepared by d15t111at13P ﬁ&OO pC1/1

Counted in liquid scinti-llation
counter. ]}

Isctupis analﬁ?Ts\by 8x8 Matrix
solution.
Gross 4@ calculated.

ae t/i/ \E
QualitaQ v%zﬁna1y51s

@

Inert gases separated from air
Xe &
Kr activity concentration is
calculated, '

Water and CO» removed from sieve
and collected. Water analyzed for
311 and COy for l4C by liquid
scintillation counting.

Water, COz and noble gases removed
from sieve, separated and collect-
¢d. Water analyzed for 3H and CO»
for L4¢ by liquid scintillation.

Xe & Kr fractions beta counted im
glass envelope Geiger counter.

in anticipated range.

3H 0.4

50 pCi./kgm

100 pCi total
sample

1ZZ‘C 6 pCi/m3
air

311 0.4 pCi/ml*

10
L4¢ 0 pCi/m3
air

Xe & Kr 100pCi

total sample

pCi/ml

Notes
89Sr, 90s¢ analysj
dictated by pres-
ence of 1311 or
140pa-La

(>20 pCi/l)

Quantitation only

within order of m:
nitude for select
isotupes.

0.2 3usual
sauple size.

Basz+d on a minimur
of  mls moisiure.

1.524,0m3 usual
sample size.




APPENDIX (Continued)

: } Count ‘ Detectable
Sample, Tvpe Analvsis Instrumentation Length Analytical Procedures _ Limits ' Notes
_‘\ir . .
¢) Frecze- 3n ~ Liquid Scintil- 100 min  Air passed over cold trap to - 3H 0.4 pCi/ml* =61 liters per
out _ lation counter freeze out moisture. Water H20 minute sampling
' C ) analyzed for tritium. o -afe. Sample size
. gf””::j varies.
latural gas Rn . Rn-Alpha Scin- 60 min Rn-direct transfer to Alpha scin- Rn-0, ozé///ij 100 ml Alpha scin-
tillation tillation cell and counting. tillation cell,.
, counting
3,0c Vg o erl - . : , N oo
H&A*C qu?ld Scxnt}1 100 min Gas is combusted and noble gases., 17 p€1 o About & 1 burned.
lation counting. water, and COp are separatedf 0.54 pCi¥¥ ,
Ne & Kr Glgss envelope 30 min 5.5 pc%ii_ About 12 1 burned.
Geiger counter, 5.5 pCi*~*

Deseriptions can be found in Document NV-28, USAEC Publlcatlon{ij/vised 1968.

Detailed plncedurcs are presented '"SWRHL Analytical ‘Progedures Manual" SWRHL

Instrumentation Description: a) Gamma Spectrometer; 4”xbﬂ,Nal(T1) detector, 200 channels calibrated at 10.kev (channel,
detector enclosedw1n~a sLeel box with 6" tthk walls, with lead, cadmium and copper

lining. }—

b) Wide Beta %{1pure methane gas flow, 4" hemispherical detector with anti-coincidence
fuard_ting and automatic sample changer with 60 sample capacity.

[T?{ziijde Beta II, pure methane gas flow, 2" hemispherical detector with anti-coincidence
guard ring and automatic sample changer with 80 sample capacity. :

,JJ d) Liquid Scintillation Counter. Ambient temperature.
= 1-$x103 pdi/m ajir depending on relative humidity in auticipated range,
# Detacti s limits for natural gas are reported in "m3 natural gas'.
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