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4.0

using a dozer and transported to the south end of Borrow Pit #2
where they will be burned. Carthmoving equipment was then used
to remove at least the upper six inches of soil. The soil was
disposed in Borrow Pit #2 of UNC's Churchrock mill tailings

facility.

Verification Surveys

Verification surveys were conducted after excavation and re-
moval of the scil from the target area. The surveys consisted of
unshielded gamma readings taken with a uR meter at one meter above
ground surface, and shielded gamma readings right on the surface.
The readings were taken at 10-meter invervals using surveyed 50-
meter grid points as control, The data is reported in Tables 1,

2, and 3.

The control used was correlation between shielded gamma uR and
pCi/gms Ra-226 which was developed in the 1989 verification work,
submitted to the NRC on December 21, 1989 where a 16 uR/hr reading
is equal to 6 pCi/gm Ra-226. The criteria used for cleanup was to
clean areas with values higher than 5 pCi/gm Ra-226 above background
and background that is 1 pCi/gm as stated in Section 2.0 of the 1987
Reclamation Plan. A graph showing the correlation between uR/hr and
pCi/gm is enclosed as Figure 2.

The gamma meter used was a Ludlum Model 19 calibrated by the
manufacturer yearly. The meter was function checked each day prior
to use. The shielded surface readings were taken with the meter set
inside of an open bottom box lined with lead sheeting. Field checks
were made against a Cesium 137 source. Background shielded gamma

was determined to be in the range of 8-10 uR/hr by taking 14 readings
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7.0

8.0

Revegetation of the Windblown Area
T4l Seeding Methods
o On the flat areas drill seeding was performed.
o On the slope areas broadcast seeding was performed,

o For seed mixture and application see Table 9.

Fertilization

Based on previous soil nutrient and fertilizer requirement
analysis, the area was fertilized with 30 1bs/acre nitrogen and

40 1bs/acre phosphate,
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VERIFICATION REPORT
CHURCHROCK, NM

NOVEMBER, 1990

TABLES 1-9
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'ENERGY

ENERGY LABORATORIES, INC.

PO BOX 32868 ¢+ CASPER WY 82602 ¢ PHONE (3071 2350818

L//_‘ .m'm” )’, 254 NORTH CENTER, SUITE 100 « CASPER WY BR260) ¢ FAX (307 2241639
UNC « RADIOCHEMICAL SOIL ANALYSIS Table 4

Ra-226 pCi/gm:
Section 1
Sample 1.D. ~20490 -10480 -904+80 ~804110
Sample Date 07«27«90 07«27«90 07«27-90 07-27-90
Report Date 06-31-90 08-31-90 08-31-90 08-31-90
Sample # 90-21362 90~21363 90-21364 90-21365
Ra=226 *)
precision +/=-
Ra~226 *2 1.4 3.3 2.0 1.9
precision +/~- 0.1 0.4 0.3 0.1
Ra~2206 *3 0.8
precision 4/~ 0.1
Sample 1.D. =1204100 =150490 «~100+70 ~160470
Sample Date 07-27-90 N7=27-90 07-27-90 07-27-90
Report Date 08-31-90 08-31-90 08-31-90 J8-31-90
Sample # 90-21366 90-21367 90-21368 90-21369
Ra-226 *)
precision +/~
n.-‘226 .2 2.1 30‘. “o‘ 1.8
precision +/« 0.2 0.4 0.3 0.1
Ra~226 *3 0.7 5.8
precision +/~ 0.1 0.3

*1 Analysis performed by quick turnaround gamma spectroscopy

*2 Analysis per crmed by gamma spectroscopy @ Bn~222 equilibrium
*3 Analysis performed by EPA-~900.1 following chemical digestion

QUALITY ASSURANCE MANAGER: »Z -ﬁl‘“é‘)

Energy Laboratories, Inc.
Casper, Wyoming 82602
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| vy  ENERGY LABORATORIES, INC.
/ﬁ’f’ﬂy’ PO BOX 3288 + CASBPER WY 82602 ¢ PHONE (307) 23850518

254 NORTH CENTER SUITE 100 ¢ CASPER WY B2601 ¢ FAX (307) 234103

/ LABORATORIES
UNC « RADIOCHEMICAL SOIL ANALYSIS Table 5

Ra-226 pCi/gm:
Section |
Sample 1.D. ~220450 ~240450 «180410 «200410
Sample Date 07-27-90 07-27-~90 T7=27+%9 07-27-90
Report Date 08-31-90 08«31-90 08«31~90 08-31-90
Sample # 90-21370 90~21371 90-21372 90-21373
Ra-226 *|]
precision +/~«
Ra-226 *2 1.7 6.3 3.1 0.8
precision 4/~ 0.1 0.4 0.4 v.l
Ra-226 *3 5.3
precision +/~ 0.3
Sample 1.D. ~110410 «~120410 «~70450 ~00440
Sample Date 07-27-90 07-27-90 07-27-90 07-27-90
Report Date 08-31-90 08-31-90 08-31-90 08-31-90
Sample ¢ 90-21374 90-21375 90-21376 90-21377
Ra-226 *i
precision +/~
Ra-226 *2 5.9 0.9 1.6 3.9
precision +/- 0.4 0.1 0.2 0.3
Ra-226 *3 4.9
precision +/- 0.3

*1 Analysis performed by gquick turnaround gamma spectroscopy
*2 Analysls performed by gamma spectroscopy @ Rn-222 equilibrium
*3 Analysis performed by EPA-900.1 following chemical digestion

QUALITY ASSURANCE MANAGER: »7?
Energy Laborateries, Inc.
Casper, Wyoming 82602

CAMDILETE ENVIDAKMMENTAL AKAIVTIFAL CEDRVIFCEC



/' ENERGY LABORATORIES, INC.
ENERGY

PO BOX 3288 ¢« CASPER WY 82602 ¢ PHONE (307 235 0815

/ mm“ 254 NORTH CENTER SUITE 100 ¢ CTASPER WY DB2601 ¢ FAX 1307 234-163%
UNC ~ RADIOCHEMICAL SOIL ANALYSIS Table 6

Ra-226 pCi/gm:
Section |
Sample 1.D. «~20430 ~40+30 ~310450 ~310420
Sample Date 07«27-90 07«27<90 07«27«90 07«27=90
Report Date 08-31-90 08-31~90 08-31-90 08~31-60
Sample # 90~21378 90-21379 90-21380 9021381
Ra=226 *1
precision +/-
llu-226 .2 205 203 202 300
precision +/« 0.2 0.2 0.2 0.4
Ra~226 *3
precision +/=
Sample 1.D. «~260430 ~270+20
Sample Date 07-27-90 07-27-90
Report Date 08=31-20 08-31-90
Sample # 90-21382 90~21383
Ra~226 *1
precision +/-
Ra~-226 *2 a3 4.9
precision +/~ 0.2 0.3
Ra-226 *3

precision +/~

*1 Analysis performed by quick turparound gamma spectroscopy

*2 Analysis performed by gamma spectroscopy @ Rn-222 equilibrium
*3 Analysis performed by EPA-900.1 following chemical digestion

QUALITY ASSURANCE MANAGER: ;ﬂ47~44;‘4:?)
Energy Laboratories, Inc.
Casper, Wyoming 82602
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ENERGY = enerGy LABORATORIES, INC.

| LABORATORIES

PO PORAN CABPER WY §2eo2 PUONE (38 i
FSANURTH CENTER BULTE Y00 CABPER WY 800 AT (BOTLERE YEY

UNC « RADIOCHEMICAL SO1L ANALYSIS Table /

Ra-226 pCi/gm:
Section 36
Sample 1.D. +104190 00+190 +104130 004150
Sample Date 07«27«90 07=27-90 07-27-90 07-27=90
Report Date 08-31-90 08«31«90 08~31-90 08-31«90
Sample # 90-21384 9021385 90-21386 90212387
Ra-226 *|
precision +/-
Ra~226 *2 2.6 1.7 5.0 3.0
precision +/~- 0.2 0.1 0.3 0.3
Ra-226 *3 h.6
precision 4/~ 0.3
Sample 1.D. 00490 +20490 00420 +50430
Sample Date 07=27-90 07=27=90 07«27«90 07=27-90
Report Date 08-31~90 08-31-90 08-31-90 08-31-90
Sample # 90-21388 90~21389 90-21390 90~21391
Ra-226 *|
precision +/-
Ra-226 *2 . B 4.9 0.3 4.1
precision +/- 0.2 0.3 0.1 0.3
Ra~226 *3

precision +/-

*1 Analysis performed by quick turnaround gamma spectroscopy

*2 Analysis performed by gamma spectroscopy @ Rn-222 equilibrium
*3 Analysis performed by EPA-900,1 following chemical digestion

QUALITY ASSURANCE MANAGER: 7" /7 La 4;
Energy Laboratories, Inc.
Casper, Wyoming 82602

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICES



unc mMiNING AND MILLING é@

CHURCHROCK MINE
PO, 80X 00

GALLUP, NEWMEXICO

T TABLE 8 COMPUTATIONS

SUBJECT AvebAxE £ 28 Sheet No. of
ANALYELS. oM va mers ¥ 2 Made By ol Date . 2-21:90
" Chkd, By ol Date s T
LOMmYALY
01 10 | 80 | 50 | 100 |10 | 120|150 | 140
ﬂi?i'ﬂs ® NOTE . S501h ANALYSES PERFORMED BY GAMMA
SPECTROSCOPY @ RM-222 EQUILIBRIVM
oS | 1] 2] 5.0 3.l | 49| 25
“.8
neszte (VO Y 22| LT | S0 S.9 | 4
s
ANAYARS | 0.9 | 1.1 | 2.0 23| 3.4 3.0 (4463
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é | 0.8 31 3.1
2.3
2.5
AvERAGE , Y, .81 1
(rer /gm) 160 162 | 1,07 2,53]3.43 N.00| 4.28




Common Name
Western Wheatgrass
Blue Grama
Indian Ricegrass
Alkali Sacaton
Sideoats Grama
Galleta

1

Table 9

REVEGETATION SEED MIXTURE AND APPLICATION RATES
FOR
WINDBLOWN AREA

Pounds

. R Pure Livez

Scientific Name Growth Habit— Seed/Acre-
Agropyron smithii NS 5.0
Bou:eloua gracilis NE 2.0
Oryzopsis hymencides NE 4.0
Sporobolus airoides NB 0.5
Bouteloua curtipendula NB 2.9
Hilaria jamisii NS 3.0

-NB - Native Bunchgrass

NS - Native Sodgrass

2
was doubled.

£Seeding rate is for drill seeding.

In the case of broadcast seeding, the seeding rate



