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MODIFICATION N0. 2 TO THE
CANONSBURG REMEDIAL ACTION PLAN

(

CHANGE NO. 2

A. Description:

Allow disposal of contaminated organic material in the encapsulation
cell. The average organic content of the encapsulated material will not
exceed 5 percent by volume, and organic material will be distributed in a
manner that avoids development of conditions that could lead to excessive
differential settlements.

B. Resulting Changes to the RAP:

Pages F.2-25 and F.2-26, Section F.2.7, Part III - Add a Subsection F,
"It was determined that inclusion of the onsite, highly contaminated
organic material in the encapsulated material will cause a negligible
increase in compressibility as long as the organic material is evenly
distributed." (RAC,1985a)

Pages F.2-34 through F.2-36, Section F.2.8, Part II-F - Replace by:

"F. Calculation of post-encapsulation concentrations of contaminants in
Chartiers Creek for the encapsulated and non-encapsulated areas:

l Assumptions:

o The sources of contaminated leachate will be the encapsulated pile
and the lens of contaminated tailings left in Area B.

o The primary contaminants in the leachate from the pile will be
uranium as the key indicator, and chromium.

o It is conservatively assumed that organics present in the pile will
cause complete mobility of the contaminants.

l o The primary contaminant in the lens of contaminated tailings in Area
B is uranium.

.I

o The effects of the contaminant leachate will be instantaneous.

o The most conservative approach will be taken. Therefore, the effect
of dispersion, molecular diffusion, and hydrogeochemical retardation
will be ignored,

o The flow in Chartiers Creek will be the average yearly flow.

o Leachate generation from the pile will be steady state.

1
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Leachate Generation

To determine whether more detailed calculations would be required
1 conservative estimates of infiltration were developed. Area B is.not-

covered by a clay layer. For a conservative estimate of infiltration
100% of the average yearly precipitation is assumed for this area. For
the encapsulated area a conservative infiltration rate equel to 4 times
the design infiltration rate is used.

Average precipitaiton: Figure F.2.9.1, 38.1 inches.

Percolation into existing soil through encapsulated area: Figure
F.2.9.1,1.2 inches /ye:r.

Area B: 1.64 acres

Encapsulated Area: 6.5 acres

Weighted Infiltration: 1.64 (38.1) + (6.5).4(1.2) = 11.5 inches / year.
1.64 + 6.5

Rate of Leachate Production: (6.5 acres + 1.64 acres) 43,560 feet / acre
(11.5 in/ year) 1 ft/12 in. = 1.1 x 10-Z cfs.

Ground-Water Discharge into Chartiers Creek:

Flow per unit length of creek channel:

2 2(h h)-

q=k
2L

Where, q is the flow per unit width,
k is the hydraulic conductivity,
h1 and h2 are the heads on the unconfined aquifer, and
L is the distance between measurements

2 2

q = 18.7 (2 (260)10 -6)

'

3= 2.3 ft / day per foot

Discharge into Chartiers Creek is along a 1400 ft. stretch between Well
No. GPl and Well No. 22A.

Flow into Chartiers Creek:
3(2.3 ft / day per foot) 1400 ft. = 3.7 x 10-2 ft.3/sec

-2-

_ _ _ _ _ _ _ _ _ -

1- - - -



.- _ _ _ _ _ _ _ _ _ _ _ _ _
-_ - .

Contaminant Concentrations:

Conservative estimates for uranium and chromium concentration are
estimated from Markos, et. al.

Concentration in Background Concentrations
| Leachate Ground-water Creek

Uranium: 43,333 pCi/1 .167 pCi/1 .133pCi/1
Chromium: 1.4 ppm . 02 ppm 0.01 ppm

The average yearly flow in Chartiers Creek .is 90 cfs. The concentrations
are calculated from: )

9"I 9" + I 1
C * andgwf = Q , + Qjg

cri O + C ,f N,# Q))cr g g ,

Cc rf = Q + Ogw 01cr

where:

Cgwr = final concentration in groun&ater,

C ,j = initial concentration in groundwater,g

Qg, = rate of flow of groun&ater,

C1 = concentration in leachate,

,
Qi = rate of flow of leachate,

i
'

Ccrf = final concentration in creek,

j Ccri = initial concentration in creek, and

Qcr = rate of flow in creek.
The predicted concentrations of the contaminants in Chartiers Creek are:

Uranium: 5.42 pCi/1 or 0.016 ag/l
Chromium: 0.0102 ppm"

Page F.2-37, Section F.2.8, Part III-F and III-G - Replace by:

"F. The maximum concentration of uranium resulting from encapsulated and
non-encapsulated material is predicted to be 0.016 mg/l east of the
site in Chartiers Creek. The allowable EPA limits are 4.0 mg/l
maximum and 2.0 mg/l 30-day average."

,
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I

"G. The maximum concentration of chromium resulting from encapsulated
material is predicted to be 0.0102 ppm east of the site in Chartiers
Creek. The allowable EPA limit is 0.05 ppm."

Page F.2-52, Section F.2.10, Part III - Add a Subsection D. "It was
determined by laboratory tests that inclusion of the onsite, highly

)contaminated organic material in the encapsulated tailings will not cause
)

7

the shear strength of the tailings to be less than that used in design".
(RAC,1985b) |

Page F.2-68, Section F.2.14, Part III.B.1 - Add an additional item, "T. e i

potential effects of decay products from the organic materials to be
,

placed in the cell on the permeability of the clay liner were determined |
to be negligible". (RAC,1985c)

Pages F-16 to F-17, Section F.3.2.1 - Replace last 2 sentences with: i

" Highly contaminated organic materials shall be placed in the cell. Low |

1evel contaminated organic materials, except railraod ties will be
reduced in size to the extent necessary and buried on the site outside
the encapsultion area. Organic material will comprise 5 percent or less !
of the material placed on the site, and will be distributed evenly in a |
unifonn manner, to avoid development of conditions which could lead to |
excessive differential settlements." |

. |
Page F.4-17 Section F.4.4.3.2, Part 3.c Item 7 - Revise to read: i>

" Highly contaminated organic materials shall be placed in the cell. The
average organic content of the encapsulated material must not exceed 5
percent by volume. Organic material must be distributed evenly in a

i
uniform manner, to avoid development of conditions which could lead to '

excessive differential settlements. Grind or chip low level contaminated
organic materials, excepting ratiroad ties, and mix unifonnly with Type G

! material in a ratio that produces not more than 5 percent by volume of
organic material. Place in lower third of excavations only".

Page F.2-72 - Insert the following references in alphabetical order: ),

t

RAC (Remedial Action Contractor),1985a. "Effect of Organic Material on
Compressibility of Encapsulated Tailings", unpublished report,

| prepared by Morrison-Knudsen Engineers, Inc., San Francisco,
California, for the U.S. Department of Energy, UMTRA Project Office.

|
Albuquerque Operations Office, Albuquerque, New Mexico.

I

RAC (Remedial Action Contractor),1985b. " Shear Strength Tests on Soils
! with Organics", unpublished report prepared by Morrison-Knudsen

Engineers, Inc., San Francisco, California, for the U.S. Department.

| of Energy, UMTTA Projet Office, Albuquerque Operations Office,
Albuquerque, hew Mexico.,

' RAC (Remedial Action Contractor),1985c. "Possible Effects of Organics
on Clay Liner", unpublished telephone conversation records prepared

r by Morrison-Knudsen Engineers, Inc., San Francisco, California, for
the U.S. Department of Energy, UMTRA Project Office, Albuquerque'

[ Operations Office, Albuquerque, New Mexico.

i
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C. Overall Impact to the Design and Completed Remedial Action:

The change allows the remedial action to proceed and avoids conditions
that could lead to placement of highly contaminated material outside the
cell .

D. Compliance of' Revised Design with EPA Standards:

The design revision complies with EPA standards for longevity and water
quality protection.

E. Reason for the Proposed Change:

It is impractical-to separate organics from the highly contaminated
oprganic material, and it is less desireable to place highly contaminated
organic materials outside the encapsulation cell than within the cell.

CHANGE NO. 3

A. Description:

The bulk of the deeply buried, contaminated material in Area B will
remain in-place. This material, averaging about 650 pCf/g, lies on the
side of the buried riprap wall away from the creek.

B. Resulting Changes to the RAP:

Page 19, Section 5.3.1 Para. 4 - Revise to read: "One exception to the
above strategy is that no excavation will be required to retrieve the
bulk of the deeply buried material in Area B which is covered with
several feet of low-level contaminated soil. This material, averaging
about 650 pCf/g, lies in a thin layer (average 4 feet thick) throughout a Rev. 1
large portion (about 1.6 acres) of Area B. Limits of the material to be
left in place and of the additional excavation and backfill required arer

} shown in Figures 5.3 and 5.4. Analyses show that it is neither practical
nor necessary to excavate this material for encapsulation.",

!

Page 22 - Insert Figures 5.3 and 5.4 insnediately following this page.
|

| Page F.2-9 through F.2-ll, Section F.2.2.III - Add a Subsection E,
. " Average Radon Flux. The parameters used to calculate the average flux
!

for the site were the radon diffusion coefficient and other properties
determined for the material being used for the radon barrier (from North
Strabane Township Borrow Area) and the projected radium contents for the|

! various portions of the site."
' Page F.2-12, Section F.2.2.IV.B - Revise last four sentences to read:

"Taking no credit for the rock cover or topsoil, the final post remedial
actiog/sec. flux from the encapsulation cell is calculated to be 10.0 | Rev. 1|

pCi/m' The average flux from the deeply buried material left in
!. Area B will be approximately 30 pCf/md/sec. The remainder of the site J

will have a minimum of 2 feet of borrow material for cover. This will
1

f result in a flux of 9.2 pC1/m2/sec. from the remainder of the site |Rev.I
~ t

l

i. The combined average site flux is calculated to be 10.6 pCi/m2 sec/
"

-5-
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C. Overall Impact to Design and Qmpleted Remedial Action:

Additional construction requirements are necessary to ensure compliance
with EPA standards. These additional requirements include minor
overexcavation of highly contaminated materials and backfill with radon
barrier materials.

D. Compliance of Revised Design with EPA Standards:

The design revision complies with EPA standards for radon control,
longevity, and water quality protection.

E. Reason for the Proposed Change:

It is neither practical nor necessary to remove the contaminated material
to be left in place in Area B.

CHANGE NO. 4

A. Description:

Contaminated materials saturated with chromium wastes will be disposed of
in the encapsulation cell.

B. Resulting Changes to the RAP:

Page F.2-27, Section F.2.8, Part I - Revise sections I-D and I-F to read
-

as follows:

"D. Calculation of present rates' and concentrations of contaminant
migration, including chromium and using total uranium as the key
indicator."

"F. Calculation of post-remedial action rates and concentrations of
contaminant migration, including chromium and using total uranium as,

the key indicator."

j Pages F.2-34 through F.2-36, Section F.2.8, Part III - See changes to
these pages under No. 2, Modification 1 above.,

( Page F.2-37, Section F.2.8, Parts III-F and III-G - See changes to this
page under No. 2, Modiff:- _;on 1 above.

.

L C. Overall Impact to the Design and Completed Remedial Action:

This change allows the remedial action to proceed and avoids conditions
that could lead to placement of mixed radioactively and
chromium-contaminated waste outside the cell.

,

D. Compliance of Revised Design with EPA Standards:,

The design revision complies with EPA standards for longevity and water,

quality protection.'

i
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i
E. Reason for the Proposed' Change:1

t It is impractical to separate the chromium waste from the radioactive
waste.

|

CHANGE NO. 5

A. Description:

" . Area C will be decontaminated to a , level meeting the requirements of the
EPA Standards for cleanup of open lands, and will not be included as a
part of the fenced disposal site. The buried riprap wall within Area B
will be relocated about 100 feet southwest of the original location, and
shortened by approximately 300 feet. Also, it will no longer be
necessary to fence Area C, and the fence along the northeast border of
Area B will be relocated to match the new location of the buried riprap
wall. An increase in the size of the encapsulation cell will be

' necessary to accommodate the additional 9,000 c.y. of excavation.

B. Resulting Changes to the RAP:
4

Page 16, Section 4.6, Paragraph 3: - Revise last sentence to read:
" Relocation of the contaminated material away from Chartiers Creek and
provision of additional riprap protection will inhibit river channel
migration and protect against the erosion of small amounts of radioactive-

material to be left in Area B."
! Page 20, Section 5.4, Paragraph 6: - Revise first two sentences to read:

"A fence will enclose the site west of Strabane Avenue; Area C, east of
.Strabane Avenue, will be decontaminated, and DOE and the Cormnonwealth I

will agree on alternate disposition of Area C. "No Trespassing" signs I

will be attached to the fence." '

Page 21, Figure 5.1: - Delete fence in Area C (lower right-hand corner of
this figure).

,

I \

. Page B-23, Section B.9, Paragraph 2: - Revise third item to read "On-site
'

water contamination is expected to be wall below the calculated maximum I
1 of 13 pCi/1, and off-site transport of Ra-226 is expected to be

negligible. The migration of uranium off the site should be limited to
I levels below 3 pCi/1." ,

!

Page D-3, Section D.2, Paragraph 1: - Revise last sentence to read:
ints applies primartly to tne residential areas which will not be

covered and to Area C."

Page F-ll, Section F.2.5: - Revise second sentence of second paragraph to
read: " Uncontaminated rubbla may be mixed with uncontaminated excess
material and placed in Area c.

Replace fourth sentence of third paragraph with: "A chain link fence
with warning signs will enclose the site."

Page F-12, Figure F.2.3: - Delete fence in Area C (lower right-hand
corner of thf s figure).

-9-
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Page F-16, Section F.3.1.4: - Revise first sentence of second paragraph
on this page to read: " Removal of the waste materials below the
ground-water level in Area C will greatly reduce the existing source for
water-soluble constituents."

,l

Page F-41, Figure F.5.4: - Revise to show southeastern end of riprap wall !
to stop northwest of Strabane Avenue, with a short segment of wall |

extending parallel to Strabane Avenue to the southwest.* '

Page F.3-4, Figure F.3.1.2: - Delete fence in Area C (lower right-hand
corner of this figure).

Page F.3-14, Section F.3.3.2.3.b: - Revise first sentence to read: "The
areas over which the site cover will be placed includes as a minimum, the
encapsulation cell, the remainder of Areas A and B, and Georges Pottery."

References to Encapsulation Cell Volume and Area: - Required revisions Rev. I
will be included in the Completion Report for the site.

C. Overall Impact to the Design and Completed Remedial Action:

This change will reduce the area of the fenced disposal site, the length
of the buried riprap wall, and the length of fencing required, with a Rev. I
slight increase in the volume of the encapsulation cell. The resulting
cost savings will balance the costs of increased excavation and fill.
The change will not cause a significant impact on schedule.

D. Compliance of Revised Design with EPA Standards:

The design revision complies with EPA standards for clean-up of land.

E. Reason for the Proposed Change:

Rubble and other demolition debris were disposed of in Area A. Thus Area
C is no longer needed as a debris disposal area as originally planned.
The change will reduce the area of the fenced disposal site at no net
increase in cost.

|

References

i RAC,1985a - Enclosure 3 to CAN RAP M00. No. 2

!RAC,1985b - Enclosure 4 to CAN RAP MOD. No. 2,

RAC, 1985c - Enclosure 5 to.CAN RAP M00. No. 2

- 10 -

__ _ .



-- -

1

(
Enclosures

:

.



h__
_ _ _ _ - - - ----- ~.

,

I.,

O,

b ENCLOSURE 1 -(2 pagesy-N-09-00602-00ur
[ UNITED STATES8 NUCLEAR REGULATORY COMMISSIONo

y,
WASHINGTON. D. C. 20555

%o..../, -

JUN 10 g851

Department Of Energy
Albuquerque Operations Office
ATTN: Mr. John G. Themelis, Project Manager

RECEIVED . lECO
'

Uranium Mill Tailings Project Office4

P.O. Box 5400 jgg 191985Albuquerque, New Mexico 87115
ggA . S. F.

Dear Mr. Themelis:

Enclosed is a memorandum dated May 21, 1985, which summarizes the status of
our review of various modifications which have been proposed for the Canonsburg
site. The conclusions in this memorandum are discussed with your Mr. Ball and
by our Mr. Nixon.

; We are also 'enclosino two memoranda which contain detailed coments on the
proposed changes.. %e believe review of.these memoranda will clarify the
need for additional documentation and justification for the changes.

.

-

In direct response to your undated letter concerning our review of the
changes, the status of each major change is as follows:

f 1. Changing Organic Material Disposition Requirements Onsite.

~
We have concluded that incorporation of small quantities of ~a..
organic material will not significantly affect the hydraulic
properties of the clay-silt liner beneath the encapsulation cell.

b. Based on our own analysis, we have concluded ti.at incorporation~

of small quantities of organic material in the encapsulation
cell will not adversely affect surface water quality in

7 Chartiers Creek. However, we recomend that DOE provide
further justification for this issue and appropriate revisions
to the RAP.

2. Disposit' ion of Lens of Contaminated Material in Area B. '

Based on our own analysis, we have concluded that stabilizinga.
i the contaminated soil lens in Area B in place will not.

adversely affect surface water quality in Chartiers Creek.
' However, we recommend that DOE provide further justification
for this issue and appropriate revisions to the RAP.

: b. The slope stability analysis of the en' capsulation cell
should be revised to address the effects of the lens of'

contaminated material in Area B. This analysis should be
submitted to NRC. ' ,

'

The RAP should be revised to reflect the modifications andc.
to document that radon control will be acceptable. %

.

$
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3. Complete decontamination of Area C including deletion of a portion-

i of buried rip rap wall and increasing the site of the encapsulation
! cell.

I a., All, questions regarding this item have been resolved.

4. . Inclusion of Chromium Waste Within the Encapsulation ~ Cell.t

|

a. Based on our own analysis, we have concluded that incorporation
of the chromium contaminated waste in the encapsulation cell

! . ..will not adversel
~'..'''T Cre'ek.E Howe'ver,'y affect surface water quality in Chartiers
. . - -

. we''recomend that' D0E provi.de further justification. -

~

'' ~

~for th~is issue'and appropriate' revisions to the RAP. - -

b. DOE should provide NRC, in writing, documentation of the
,

resolution of RCRA applicability to dispose of chromic acid
i .- _ contaminated tailings and for any other hazardous waste

materials.
'

5. Deletion of Bentonite Material From the Encapsulation Cells Radon Cover.

a. This proposal was withdrawn by DOE. .
-

> .

If you have any further questions concerning the status of NRC's review
of the proposed Canonsburg modification.s please contact Mr. W. A. Nixon
(FTS 427-4510).4

, h. M
|

- W. T. Crow, Acting Chief
Uranium Fuel Licensing Branch
Divisic, of Fuel Cycle and

! Matersal Safety, NMSS
!

| Enclosures:
i 1. Higginbotham to Crow,
! Memo dtd May 21, 1985 .

2. Knapp to Higginbotham,
Memo dtd May 15, 1985

! 3. Greeves to Higginbotham,
Memo dtd April 25, 1985. -

cc w/ enc 1s.: Mr. David Ball
Operations Group Leader -

'

Uranium Mill Tailings
Project.0ffice

'

Enclosures: 4005-CAN-N-09-00603-00
*

4005-CAN-R-09-00604-00
! %
!

.

I .

.
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Enclosure 2 (6pp.)

Responses'to NRC Comments of 10 June 1985, on Modifications |
} Proposed for the Canonsburg Sit _c;

This report presents responses to NRC Comments No. 1 b, 2 b, 2 c. 4 a,'and 4 b.

given in their letter of 10 June 1985 to John Themalis of the Department of
'Energy (MTRA Project Office.

! Comment lb. Changing Orsanic Material Disposition Requirements Onsite. The
' NRC recommends that the ICE provide further justification for the change

proposed and appropriate revisions to the RAP.

The enclosed calculations (Enclosure 6) are submitted as further justification
that inclusion of up to 5% by volume of vegetation in the encapsulated*

tailings will not cause surface water degredation beyond appropriate water
quality criteria. A synopsis of the calculations is.as follows:

The calculation assumes the organics will cause complete mobility
of contaminants, and the effects of the contaminant leachate will
be instantaneous and steady state. Hence, the calculation does
not account for potential attenuation or changes in concentration
of contaminants before they reach Chartiers Creek. The most
conservative approach is taken; i.e., the effects of dispersion,
molecular diffusion, and hydrogeochemical retardation are ignored.

Leachate generation from the pile was assumed using conservative
infiltration rates of 4.8 inches / year, for the 6.5-acre cell (4
times the design infiltration rate), and 38 inches / year for the

'1.6-acre tailings lens in Area B, (100% infiltration). The net
! effect is a conservative estimate of the rate of leachate

discharge. The qt ality of the leachate was estimated using
| studies prepared Ly Markas, et. al.- (UMTRA-DOE /ALO-226; May
'

1981). The highest reported value for concentrations in water
I extracts from core samples was used for a conservative estimate
|. of leachate quality.
|

| The calculation then' assumed that the leachate was discharged
into Chartiers Creek along a 1400-feet stretch from near welli

GP-1 to well 22A. The quantity of ground-water flow per foot was
based on water level measurements found in the Final Environmental
Impact Statement. The flow in Chartiers Creek is also from the
Final Environmental Impact Statement, and is the mean average
yearly flow.

Background concentrations of contaminants in the ground water and
Chartiers Creek were assumed from Markas, et. al.

,

( (UMTRA-DOE /ALO-226; May 1981).

| The final concentrations of the contaminants in the ground water
and Chartiers Creek are based on a common weighted average, mass4

conservation formula.

! }

|
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The calculations lead to the same conclusion as that reached by the NRC; i.e.,
that the inclusion of up to 5% by volume of vegetation in the encapsulated
tailings will not cause surface ' water degredation beyond appropriate water
quality criteria.

I Revisions to the RAP related to the organic material disposition requirements
onsite should be:

I a. Section F.2.7, Part III (Pages F.2-25 and F.2-26) should be modified by
adding a Subsection F, "It was determined that inclusion of the onsite,
highly contaminated organic material in the encapsulated material will
cause a negligible increase in compressibility as long as the organic
material is evenly distributed." (RAC,1985a, "Effect of Organic
Material on Compressibility of Encapsulated Tailings"), (Enclosure 3),

b. Section F.2.6, Part II-F (Pages F.2-34 through F.2-36) should be replaced
by:

"F. Calculation of post-encapsulation concentrations of contaminants in
Chartiers Creek for the encapsulated and non-encapsulated areas:

Assumptions:

o The sources of contaminated leachate will be: the encapsulated pile
and the lens of contaminated tailings left in Area B.

o The primary contaminants in the leachate from the pile will be
uranium as the key indicator, and chromium.

o It is conservatively assumed that organics present in the pile will
cause complete mobility of the contaminants,

o The primary contaminant in the lens of contaminated tailings in Area
B is uranium.

|
'

o The effects of the contaminant leachate will be instantaneous.

o The most conservative approach will be taken. . Therefore, the effect
of dispersion, molecular diffusion, and hydrogeochemical retardation
will be ignored.

o The flow in Chartiers Creek will be the average yearly flow,

o Leachate generatie from the pile will be steady state.

Leachate Generation

To determine whether more detailed calculations would be required
conservative estimates of infiltration were developed. Area B is not
covered by a clay layer. For a conservative estimate of infiltration
100% of the average yearly precipitation is assumed for this area. For
the encapsulated area a conservative infiltration rate equal to 4 times>

the design infiltration rate is used.
,

-2- 4005-CAN-R-01 -00642-01
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{
'

Average precipitation: Figure F.2.9.1, 38.1 inches.
{

Percolation into existing soil through encapsulated area: Figure
'

F.2.9.1,1.2 inches / year.

Area B: 1.64 acres
|

Encapsulated Area: 6.5 acres

Weighted Infiltration: 1.64 (38.1) + (6.5).4(1.2) = 11.5 inches / year.
1.64 + 6.5

Rate of Leachate Production: (6.5 acres + 1.64 acres) 43,560 feet / acre
(11.5 in/ year) 1 ft/12 in. = 1.1 x 10-2 cfs.

Ground-Water Discharge Into Chartiers Creek:

Flow per unit length of creek channel:
|

(h2_ 2)h
q=k

2L

Where, q is the flow per unit width,
k is the hydraulic conductivity,
h1 and h2 are the heads on the unconfined aquifer, and

g L is the distance between measurements
3

2 2

9 * IO*7 (10 -6)2 (260)

3= 2.3 ft / day per foot

Discharge into Chartiers Creek is along a 1400 ft. stretch between Well
No. GPl and Well No. 22A.

Flow ingo creek:(2.3 ft / day per foot) 1400 ft. = 3.7 x 10-2 ft.3 sec/

Contaminant Concentrations:

Conservative estimates for uranium and chromium concentration are
estimated from Markos, et. al.

Concentration in Background Concentrations
Leachate Ground-water Creek

Uranitan: 43,333 pCi/l .167 pCi/' .133pC1/1
Chromium: 1.4 ppm . 02 ppm 0.01 ppm

)
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The average yearly flow in Chartiers Creek is 90 cfs. The concentrations
are calculated from:

C ,9 Q,+Cj Qjg g
C ,f g ,q1

,W=
g

gw

O + C ,f (Q , ,Qj)cri cr g g
Ccrf = Q +O +0 *

cr gw 1

where:

C wf = final concentration in groundwater,g

C wt = initial concentration in groundwater,g

Qgw = rate of flow of groundwater,

C1 = concentration in leachate,

Q1 = rate of flow of leachate,
.

Cerf = final concentration in creek,

Ccri = initial concentratica in creek, and
,

Qcr = rate of flow in creek.

The predicted concentrations of the contaminants in Chartiers Creek are:

Uranium: 5.42 pCi/1 or 0.016 mg/l
Chromium: 0.0102 ppm

c. Section F.2.8, Part III-F and III-G (Pages F.2-37) should be' replaced by:
1

The maximum concentration of uranium resulting from encapsulated ando

non-encapsulated material. is predictea to be 0.16 mg/l east of the
site in Chartiers Creek. The allowable EPA limits are 4.0 mg/l
maximum and 2.0 mg/l 30-day average.

o The maximum concentration of chromium resulting from encapsulated
material is predicted to be 0.0102 ppm east of the site in Chartiers
Creek. The allowable EPA limit is 0.05 ppm.

d. Section F.2.10, Part l'II (Page F.2-52) should be modified by adding a
Subsection D, "It was determined by laboratory tests that inclusien of
the onsite, highly contaminated organic material in the encapsulated.

tailings will not cause the shear strength of the tailings to be less
than that assumed in design". (RAC,1985b, " Shear Strength Tests on
Soils with Organics"), (Enclosure 4).

-4- 4005-CAN-R-01 -00642-01
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e. Section F.2.14, Part III.B.1 (Pages F.2-68) should be modified by adding -
', an additional item, "The potential effects of decay products from the

organic materials to be placed in the cell on the permeability of the
clay liner were determined to be negligible". (RAC,1985c, "Possible
Effects of Organics on CI Ay Liner"), (Enclosure 5).

f. Section F.3.2.1, (Pages F-16 to F-17) last 2 sentences should be replaced
with: " Highly contaminated organic mterials shall be placed in the
cell . Low level contaminated organic materials, except railraod ties
will be reduced in size to the extent necessary and buried on the site
outside the encapsultion area. Organic material will comprise 5 percent
or less of the material placed on the site, and will be distributed
evenly in a uniform manner, to cvoid development of conditions which
could lead to excessive differential settlements.

g. Section F.4.4.3.2, Part 3. c (Page F.4-17), Item 7, should be revised to
read: " Highly contaminated organic materials shall be placed in the
cell . The average organic content of the encapsuated material must not
exceed 5 percent by volume. Organic material must be distributed evenly
in a uniform manner, to avoid development of conditions which could lead
to excessive ' differential settlements. Grind or chip low level
contaminated organic materials, excepting railroad ties, and mix
unifomly with Type G material in a ratio that produces not more than 5
percent by volume of organic material. Place in lower third of
excavations only".

Comment 2b. Disposition of the Lens of Contaminated Material in Area B -
Stability Analysis. The NRC has requested a revised slope stability analysis
for the encapsulation cell, addressing the effects of the lens. As disucssed ',

with Steve Smykowski of the NRC on 26 April 1985 the strength of the material
in the lens is equal to or greater than the strength assumed in the original,

stability analysis for the cell. Information regarding the strength of thisi

i material is provided in the enclosed brief report, " Potential Effects on Slope
Stability," (Enclosure 7). Based on this report it is concluded that;

! additional calculations are not needed to show the lens will not adversely
| affect the stability of the encapsualtion cell.

. Comment 2c. RAP and Radon Control. THE NRC requests subn.ission of revisions
i to the RAP reflecting the proposed disposition of the lens of contaminated

material in Area B and documenting that radon control will be acceptable.

Revisions to the RAP should be:
l

a. Section 5.3.1 (Page 19) Para. 4, should bf. revised to read: "One
exception to the above strategy is that no excavation will be required to

j retrieve the bulk of the deeply buried material in Area B which is
covered with several feet of low-level contaminated soil. This material,
averaging about 650 pC1/g, lies in a thin layer (about 4 feet thick)
throughout a large portion (about 1.6 acres) of Area B. Limits of the
material to be left in place and of the additional excavation and
backfill required are shown in Figures 5.3 and 5.4 (enclosed with Change
No. 3). Analyses show that it is neither practical nor necessary to
excavate this material for encapsulation.

,
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)
j b. Section F.2.2.III (Page F.2-9 through F.2-11), add a Subsection E,
| " Average Radon Flux. The parameters used to calculate the average flux
'

for the site were the radon diffusion coefficient and other properties
determined for the material being used for the radon barrier (from North
Strabane Township Borrow Area) and the projected radium contents for the
various portions of the site."

c. Section F.2.2.IV.B (Paga F.2-12,), revise last four sentences to read:
( "Taking no credit for the rock cover or topsoil, the final post remedial

actiog/sec. flux from the encapsulation cell is calculated to be 9.3pCi/m The average flux from tha deep
Area B will be approximately 30 pCi/mE sec.ly buried material left in

c
'

/ The remainder of the site
will have a minimum of 2 feet of borrow material for cover. This will
result in a flux of 8.6 pCi/m2 sec. from the remainder of the site./
The combined average site flux is calculated to be 10.6 pCi/m2/sec."

Documentation that radon control will be acceptable is presented in
enclosed Calculation No. 02-200-07, (Enclosure 8). A copy of this
calculation was sent to Steve Sqykowski of NRC on June 20, 1985.

Comment 4a. Inclusion of Chromium Waste Within the Encapsulation Cell. The
NRC recommends that the DOE provide further justification for this proposed
change and appropriate revisions to the RAP. The enclosed calculations serve
to demonstrate that inclusion of the chromium wastes, as proposed, will not
cause surface water degredation beyond appropriate water quality criteria.
The same conclusion was reached by the NRC.

Revisions to the RAP related to this issue should be:

a. Section F.2.8, Part II-F: See Item b under Comment lb above.

b. Section F.2.8, Part III-F and III-G: See Item c under Coment lb above.

Conner.t 4b. Resolution of RCRA Applicability to Disposal of Chromium Waste.
DOE should provide NRC, in writing, documentation of the resolution of RCRA
apalicability to dispose of chromic acid contaminatad tailings and for any
otler hazardous waste materials.

#sponse

The enclosed memo from Tony Orlando to Jim Yusko (Enclosure 9) indicates that
DOE has coordinated with the Commonwealth of Pennsylvania regarding the
disposal of chromium residue into the encapsulation cell. Pennsylvania is an
EPA agreement state.

DOE will advise NRC of the ultimate resolution (between DOE and EPA) of the
general issue concerning the RCRA applicability for disposal of hazardous
waste as soon as this resolution is accomplished.
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Enclosure 3 (5pp.)

( Effect of Organic Material

on Compressibility of' Encapsulated Tailings

1. Organic Content in Soil by Weight:

The estimated organic content of the encapsulated tailings (by weight) is
1.36%. This value was detennined as follows:

|

Estimated organic content in soil by volume, V,
o

= 2.5%. (Ref.1)

Compacted field dry density of soil including the weight of organic
o

matter present'
d 78.2 pcf. (Ref. 2)"

The organic content is in the fonn of leaves, grass and roots, and is
o

treated as wood with water content of 12%. The dry density of wood
at water content of 12% and specific gravity of 0.60 (Ref. 3
Table 3-7, p. 3-14), Y

d 41.9 pcf.=

Therefore, the weight of organic material per cubic foot of soil.
o

W, = V, g d = (0.025) (41.9) ' = 1.05 pcf.

Thus, the organic content in soil, w, (percent by weight) =
o

W,/ ( 7[- W,) = 1.05/77.15 1.36%.-

2.
Theoretical Settlement Resulting from Organic Material Decay

As the organic material decays the solid material is converted into humus
resulting in a reduction in volume due to the loss of some organic matter

j
through leaching and other processes'. Using engineering judgement it is
assumed that the unit volume decreases by 1/3. On this basis 2.5% by volume
of organic material will reduce to 1.67% due to the decay process-and the

,

total volume of the organic fill will be reduced by 0.83%.

-1- 4005-CAN-R-01-00179-00
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The 0.83% reduction in organic material volume due to the decay process coulds

theoretically cause a maximum settlement of 0.0083 X 18 = 0.15 ft. or

1.8 inches in the thickest portion of the encapsulated tailings (18 ft.).

3. Some Other Factors to be Considered for a Realistic Evaluation of
Settlement of the Encapsulated Tailings

The actual settlement due to decay of the organic material will be
significantly less than that computed in Section 2 due to the following
reasons:

a) Due to the arching effect, the small percentage of organic material
(1.36% by weight) embedded in the soil mass in the fonn of discreet
particles of roots and leaves will induce very little settlement.

b) The decay process inside the compacted soil mass with depleted to no

f oxygen supply conditions will be extremely slow, possibly taking hundreds
to several thousands of years (Refs. 4 and 5).

c) In many specifications the amount of vegetable matter pennissible in
foundation and the embankment soils ranges from 3 to 8%, with some

beneficial (Ref. 4 and 5) to minor. adverse effects.

4. Conclusion

From consideration of the factors discussed above, and also by referring to
Figures 1 and 2 established from published data on organic soils after
Natarajan and Rao (Ref. 6), it is concluded that the pontential settlement
resulting from the decay of 1.36% (by weight) of organic matter in the

| encapsulated cell at Canonsburg will be of the order of 0.3%. From figure 2,
for 1.36% organic matter (by weight), and 200-year design life, the settlement

I works out to 0.3% of the fill height; i.e., about 0.6 inch for the thickest
section. In other words, instead of 9 inches settlement due to the
compression of the fill, the total settlement will be about 9.6 inches. This

| 1s considered a negligible increase in compressibility.

NGB/GRT

22 October 1984
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Enclosure 4 (3pp.)
t.

Shear Strength Tests on Soils With Organics

Part 1: "IOC of 26 September 1984, Mitch Steele of M-K, Canonsburg,

to Don Sumers of M-K, Albuquerque", Doc. No.

4005-CAN-I-02-00181-01.

Part 2: "Pittsburgh Testing Laboratory Report No. 7 for Purchase
Order No. 3050-511-9050", Doc. No. 4005-CAN-R-09-00255-00.
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MORRISO UpSEN COMPANY, INC. hccElvEL -

g #FFl3 CORRESPONDENCE

September 26. I N ' b E'
..

ens.
_Jr

MitchSteele,'|%f. M
_

voi I)on Sununers rnom:

toCAT40Ni Albuquerque, EM toCATION. canonsburg, PA.

cusaev: Testing of Soils'fith ant Without Organics

As you requested on 9-19-84, a special lift of soil containing some organics
ras constructed in the Ta@nology Inc. arsae The lift was mostly topsoil with
grass 1neluded. The lift 1ssa first compacted with a tow-bahind sheeps- foot
roller, but the compaction test if taken at that time would not have been in
the required soil. The lifc was then compacted with approximately six passes

|cf a RayCo Rascal 400-A Vilhiatory Ceepactor. .

Two implace density tests. LSTN D 1556, were performed on the lift. A large
ssa included in one test and the other test.wasamount of organies, grasse

relatively free of the grass. Bot 3 tests did extend down into the previous
lift approxinately 2 ine W in ordbr to obtain a large enough test sample to
climinate the errors, that 'rill occur in small test samples. The following

10 the data obtaiced from the taats:

With1 r&cs Without Orgarules
Bale size E $53 0.0432
V:t Density 90.85 103.42
Dry Density 78; 1 84.1
1 Moistura 16.,1 23.0

On 9-20-84. Shelby tube sa pies containing organics were extracted from this
lift and transported to Pittsburgh Testing Lab for direct ahear testing. FTL
was requested to send you the test results upon completion of the test.

i
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@ Fittsburch
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Testing ~ ~~ = ~c c r

Lahalors ",.' _* " _'' " ''"**'* ".

- Client's P.O.#3050-511-9050 4005-CAN-R-09-00255-00

i REPORT
n en s . PG-2 4 3 6 6No.7

RECEIVEL' " oAre Nov. 1, 1984

NOV. 1984.

' UMTBA S .S. Ep

REPORT TO: Morrison-Knudsen Company, Inc.'
P.O. Box 9136
Albuquerque, New Mexico 87119

ATTENTION OF: Mr. Don Summers

SUBJECT: Laboratory Test - Canonsburg Site

DIRECT SHEAR TEST RESULTS

Client's Sample Cohesion Friction
Identification (tsf) 9 (0)

Topsoil 0.30 29.5

Note: 3 Shelby Tubes Used

i PITTSBURGH TESTING LABORATORY

| Charles Urishko, Manager
Geotechnical Engineering Department

CU:ms
cc: Mr. G. R. Thiers, Earth Sciences;
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d
Enclosure 7 (19.)

' Lens of Contaminated Material In Area 8
- Potential Effects on Slope Stability

The potential effects of the lens of contaminated material in Area
B on radon emission and ground water were discussed in Document No.
4005-CAN-R-01-00446-00. The possibility that this lens could have an
adverse effect on the stability of the adjacent slope of the
encapsulation cell is discussed below.

Visual classification and standard penetration test results
indicate that the material in the 4-foot thick layer in question is
medium stiff silty clay and san (y clay, and loose to medium dense fine
silty sand. The material is located above the ground water tab.a.
Blow counts in the lens range from 6 to 8, averaging approximately 7blows / foot. The corresponding shear strength parameters are c = 875
pounds per square foot for the cohesive portions, and phi = 29 degrees
for the cohesionless material. The latter parameter results in an
average shear strength of 1,466 pounds per square foot for the sandy
material along the portion of the critical circle passing through thelens. The shear strength parameters for both types of material are
greater than 750 pounds per square foot, which is the shear strengthassumed for the stability analyses.

Therefore it is concluded that thelens will not adversely affec.t the stability of the encapsulation cell.
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MQRRISON-KNUDEEN COMPANY, INC. [I2.p3=: yg3 ~ %}
tNTER.CFFICC CORRESPONDENCE

one March 6,1985
vs J. Oldham now Larry Farnes Y

Albuquerque, FMacario
i ocATioN: Ca W., PA -

Contaminated Meterial - Area Bwaaecv

Enclosed is a plan drawing showing the anticipated contaminated material under-lying Area B.
Also enclosed is some cross-sections thru this area which in-dicate estimated depth and thickness of contaminated material, depth of low-

line of general fill. level ccritaminated mterial covering the contaminated mterial and finish grado
9' of bedding, 2'-0 of riprap and l'-0 of select soil.On top of the general fill grade w:uld be an acklitional

of contaminaticri for the material is frtri 350 to 4)D_ ppCBased on our soil sar:ples last fall when doing Ward St., the anticipated rangeam.

'Ihe R.A.P. acknowledges this material in the following refere.Tes:
1. Article 3.4 page 12.
2. Article 5.3.1 page 19.
3. Article B.2 page B-3.
4. Article B.3 page B-5.
5. Article D.2 - page D-3.

while the R.A.P. states less than 150 ;C1/g.'Ihe only deviation appears to be that we feel the material aw. rages 400 pci/g

7br this reason we should request clarification from D.O.E. on this issue
.

If there are any questions, please call.
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/thSUMMARY OF RAECOM INPUT '/f4liEADING: ustra-can, sediFIED DIFFUSION COEFFICIENT 12/27/84

LAYERS: 2

INITIAL FLUI: 0.000
AMEIENT RN: ' .180 /
0?TIMiZED LAYER: 2

SURFACE FLUI LIMIT: 20.000 / '

PRECISIGN: .0010

' LAYER THICKNESS DIFFUSICN PORDSITY RA-226 EMANATING BULKDENSITY SOURCE TERM MOISTURE
NO. CR CM2-SEC FRACTION PCI/E FRACTION E/CM3 PCI/CM3-SEC 1 DRY NT

1 548.6 / .00033 .466 2200.0 .20 1.44 .0028553 29.1000
2 30.0 .00087 / .412 0.0 0.00 1.59 / 0.0000000 21.2000 /

' "
. . . . . .. . - . - - - - - -

.

*
.

.

~

.

.

ustra-can, sediFIED DIFFJSIch COEFFICIENT 12/27/84

eteestesse !NPUT P A R A M E T E R S **********

NUMiEROFLAYERS: 2

RADON FLU 1 IN'O LAYER 1 : 0.00 pCi/s2/se:
,

SURFACE RAD 0h CONCENTRATION : .180 pCi/ liter
.

LAYER 2 ADJUSTED TO MEET Jcrit : 20.0 +/- .100E-02pCi/s2/sec
.

BARE S0JECE FLUI (Jol fiC1 LAYER 1 : -166.8 pCi/s2/sec

| LAYER THICKNESS DIFF COEFF PORUSliY SCURCE fl0!STURE
(cs) (ce2/ sect (pCi/ce3/sec) (dry st. percent)

t

1 549, 3.3000E-04 .4700 2.8310E-03 29.10
'*

2 30. I.7200E-04 .4100 0.0000E+00 21.20
"

estee RESULTS OF RADON BIFFUSION C A L C U L A T I O N ese##

LAYER THICKNESS EIIT FLUI E!!T CONC. MIC

(es) (pCi/s2/sec) (pCi/ liter)

! 549. 1.0357E+02 5.1083E*05 .3444
2 % 1.9985E+01 7.0283E-02 .3905

. __
._.
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IV. CONCLUSIONS
-

fra m RAPA.
Minimum Cover Thickness Required to Meet 20 pCi/m sec Standard

_
-

2
y EE" -=

. Using the
i indicates that dat a fpresented in Table ' F.2.2.2, the RAECO output

71 cm of the borrow material will atteguate the radonemissions to below the flux limit of 20 pCi/m sec on theencapsulation cell.
reduce the flux below 20 pCi/mThe remajnder of the site will require 13 cm tosec.

)

ly for attenuation of radon.It should be noted that this required cover thickness accounts on
erosion protection and to control intrusion of man or animals. Additional cover will be required for

-

B.
Post Remedial Action Flux

The radon flux will
erosion control. be further reduced' by adding material for

On the encapsulation cell the cover will consist of3 feet of compacted clay,
1.5 feet of rock, and 1 foot of topsoil.

Taking no credit for the rock cover or togsoil, RAECO gives the fin lpost remedial action flux of 10.4 a

The remainder of the site will have a minimum of 2 feet ofpCi/m sec from the encapsulation
cell.'

bogrow
material for cover with a diffusioncm /sec. This wi ll result in a flux of coefficien)secof 0.00671remainder of 8& pCi/m on thethe site. 2 These two fluxes will result insite flux of 9.0 pCi/m sec in average

af ter the remedial action is completed,based on the site weighted average over
cell and 18.9 acres of the remaining area covered on the site.the 5.8-acre encapsulation

.

F.2-12
i

g |
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', situated at the intersection of George Street and StrabaneAvenue (Figure F.3.1.1). It is bounded on the east by Chartiers
Creek, on the west by private property, on. the south by George
Street and the Consolidated Rail Corporation (Conrail) right-of-
way (R.O. W. ), and on the north by a right-of-way of the aban-
doned Washington-Canonsburg Street Railway.

;

The designated site is located on approximately 18.6 acresof land. It is divided into three separate areas: A, B, and C.
Area A covers 11 acres and is bounded by Ward Street, Strabane
Avenue, George Street, and the former Georges Pottery Property.Area B covers approximately 4.5 acres and is vacant. It is
bounded by Chartiers Creek. Strabane Avenue, Ward Street, and
the Washington-Canonsburg Street Railway R.O.W. Area C covers_3.1 acres and is also vacant. It is bounded by Chartiers Creek,~Strabane Avenue, and the Conrail R.0.W.

Most of the Canonsburg site was owned by the Canon
Development Company which operated it as the Canon IndustrialPark from 1962 to 1982. The site was acquired by the

,

Commonwialth of Pennsylvania for the Department of Energy (00E)
'

3

in 1982. !

It is anticipated that the site will be expanded to encom-*

pass the approximately 30 a_cr_et, between the Conrail R.0.W. andChartiers Creek. This will add the former Georges Pottery prop-
*

erty and the residential properties at the ends of Ward Streetand George Street. The proposed finished site is shown inFigure F.3.1.2.

F.3.1.3.2 History of milling operations and processing

The Standard Chenical Company was the first processor to op-.
erate at the site, from 1911 to 1922, extracting radium and vana-
dium from carnotite ore.

,

No further operations were conducted
until about 1930 when Vitro Manuf acturing Company (now the Vitro
Corporation of America) acquired the plant. From 1930 to 1942,
Vitro extracted radium and uranium salts from on-site residuesand carnotite ore. Beginning ia 1942, operations to recover ura-
Federal Government contracts.nium from various ores, concentrates, and scrap were funded by

Liquid
vastes were discharged into an open drain that

passed under Strabane Avenue and emptied into a swamp now knownas Area C, as shown in Figure F.3.1.1.
ed the swamp and Chartiers Creek. A drainage ditch connect-

-

Recovery operations at the Canonsburg site ceased in 1957.
The remaining unprocessed residues and contaminated processing
wastes remained stored on the site under an Atomic EnergyCommission " storage only" license. The real property was sold
in 1962 to developers, while Vitro retained title to the uranium-containing materials.

Before 1964, an effort was made to decon-taminate the immedi ate plant area, and some contaminated

F. .t 2 '
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Enclosure 9 (1p.~)-

'
July 17, 1985'

r
SUBJECT: Canonsburg Project - UMTRA

Canonsburg, Washington County

T0: Jim Yusko
, .

Radiation Protection

FROM: Tony Orlan g
Bureau of Solid Waste Management

|

Under 75.261(c)(4) " Source, special nuclear, or by-product material as-

{ defined by the U. S. Atomic Energy Act, 1954" are excluded from the hazar-
dous waste regulation scheme.

The proposal of disposing the chrome contaminated soil within the UMTRA cell-

is acceptable.

The hazardous waste design standards for disposal cell are more stringent-

than what is proposed at the Canonsburg UMTRA site, especially for the pri-
mary and secondary liners, the subgrade monitoring zone under the cell, etc.

( I would only ask that the
t:ater monitoring program.y include chromium as a parameter in the ground-

-

T0/ld

cc: Ray Shuba
Regional File

L

.
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