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Dear Mr. Spadaro: 

Re: Kiski Valley Water Pollution Control Authority 
Incinerator Ash Lagoon 
Radionuclide Sampling and Analysis
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Two samples of the Kiskd ash were submitted for radionuclide analysis. Results of the 
analyses are discussed in a memorandum included as Attachment 1 to this letter.  

To summarize, the Kiskd results were compared to limits established by the NMSS for sites 
with unrestricted access. All results are below the regulatory limits except for the uranium 
concentration in sample #02 which is slightly above the limit. However in a letter issued to 
Kiski in 1987, the NRC determined that a significant proportion of uranium in samples from 
the Kiskd plant and surrounding area was the result of natural processes. Chester believes that 
the data supports the beneficial use of the ash as requested by Mill Service.  

If you have any questions or require additional information, I can be reached at 412/269-5887.

Sincerely, 

Mary M. Washko CA_ 
Project Scientist 

MMW:ml-1151

Attachment

cc: R. Laskey 
T. Donohue

Post Office Box 15851 

Pittsburgh, Pennsylvania 15244 

412-269-5700; Fax 412-269-5749
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Q CHESTER ( ENVIRONMENTAL Memorandum 

TO: Bob Laskey REF. NO.: 2735-28 

FROM: Mary Washko ý(UC) cc: Tom Donohue 

DATE: April 5, 1994 

SUBJECT: Kiski Valley Water Pollution Control Authority 
Incinerator Ash Lagoon 
Radionuclide Analytical Results 

ETS collected two samples of incinerator ash from the Kiski Valley Water Pollution 
Control Authority's (KVWPCA) incinerator ash lagoon on February 25, 1994.  
Samples were collected from the approximate mid-pint of the lagoon at d4ths ranging 
fr:0m 6 to 8-feet,. ~m� "dicated in Figure 1. Ash samples we-resu1tiu-to Controls fort 

Environmental Pollution (CEP), Santa Fe, New Mexico, for analysis. Results of the 
analyses are summarized in Table 1. A copy of the analytical report is included as 
Attachment 1.  

There are no NRC or other agency regulations that specify allowable quantities of 
radioactive materials in solids. However, the NRC's office of Nuclear Material Safety 
and Safeguards (NMSS) published guidelines for acceptable concentrations for various 
radionucides in areas of unrestricted access. These values are identified in Column 1 
of Table 1 and are compared to the measured concentrations in the Kiski ash samples.  

A review of the data indicate that the measured concentrations are below the specified 
limits for cobalt-60, plutonium, and thorium in both samples. Uranium concentrations 
are below the specified limit in Sample #01, and are slightly higher than the limit in 
Sample #02.  

Uranium is a naturally occurring element and is expected to be present in the samples 
analyzed regardless of the source of the influent. In their letter of January, 1987 to the 
KVWPCA (Attachment 2), the Nuclear Regulatory Commission discussed results of a 
facility investigation of the Babcock and Wilcox (B&W) discharges to the KVWPCA 
treatment plant. Liquid and solid samples were collected and analyzed. Analytical 
results for these samples were below the regulatory limit for all samples. Based on the 
volume of effluent processed annually by the treatment plant and the volume of effluent 
discharged by B&W to the facility, the NRC determined that only 0.6% of the uranium 
measured in the samples was the result of discharges from the B&W plant. The 
remaining uranium (99.4%) resulted from naturally occurring sources. The NRC 
concluded that the analyses reported are typical of discharges to the treatment plant, 
and the concentration of radioactive elements in the ash is the result, to some degree, of 
naturally occurring elements. The NRC concluded that the KVWPCA facility does not 
pose an undue risk to public health and safety.  

Chester believes the data from the February sampling event supports the planned use of 
the ash as benefical material by Mill Service.

ML-1152



Table 1 

Kiski Valley Water Pollution Control Authority 
Incinerator Ash Lagoon 

Results of Radionuclide Analysis 

Parameter NRC/NMSS Sample 01 Sample 02 
Guidelines for 

Unrestricted Use (1 Concentration Range Concentration Range 

(uCi/gm) (uci/gm) (uCi/gml (uCi/gm) (uCi/gm) 

Radium, total -- 0.6E-06 (0.5 - 0.7)E-06 0.3E-06 (0.2 - 0.4)E-06 

Cobalt-60 1OE-06 0.38E-06 (0.33 - 0.43)E-06 0.58E-06 (0.46 - 0.70)E-06 

Plutonium, total 30E-06 0.22E-06 (0.16 - 0.28)E-06 0.29E-06 (0.21 - 0.37)E-06 

Thorium, total 5E-06 0.61 E-06 (0.5 - 0.72)E-06 0.35E-06 (0.19 - 0.51)E-06 

Uranium, total 30E-06 14.3E-06 (14.0 - 14.6) E-06 57E-06 (56.4 - 57.6) E-06 

(1)Federal Register, V 46, No. 205, page 52061, October 2-3, 1981, "Disposal or Onsite Storage of Thoriumn or Uranium Waste from 

Past operations."
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Kiski Valley 
Water Pollution Control Authority 

Sample Locations



Attachment 1 

Analytical Results
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,^A mUNITED STATES 

NUCLEAR REGULATORY COMMISSION 
0 REGION I 

31I PARK AVENUE 

KING OF PRUSSIA. PENNSYLVANIA 19406 

41J AN 2.9 1987 

Kiski Valley Water Pollution Control Authority I.. .  

ATTN: Mr. Samuel F. Intrieri • • . ..". . ... I-• a 

Chairman * F -
1200 Pine Run Road 
Leechburg, Pennsylvania 15656 K.V.WC.PA.  

Dear Mr. Intrieri: 

I apologize for the delay in responding to your letter of December 16, 1985 and 
to Mr. S. Giotto's letter of February 20, 1986 to Mr. J. Roth and to " 
Dr. J. Jang, respectively, of my staff. Your letter forwarded a letter 

received by the Kiski Valley Water Pollution Control Authority (KVWPCA) from a 

-local citizen, Ms. Fran Munko, relative to alleged illegal discharges by 

Babcock and Wilcox (B&W) into the sanitary sewage system operated by the 

Authority. Mr. Giotto's letter requested the analytical radioactivity results 

from liquid and solid samples of waste taken at your plant on December 12, 1985 
by the NRC.  

With respect to Ms. Munko's concern, NRC regulations (10 CFR Part 20, "Stan
dards for Protection Against Radiation") require that, prior to discharge of 
effluents to a sanitary sewer system from areas where radioactive materials are 

handled, the effluents be analyzed to assure that any radioactive material in 

the effluent does not exceed specified concentrations. Those concentrations 
have been set at conservative levels to assure that public health and safety 

are protected. We have not identified any instances where B&W has not complied 

with the concentrations specified in 10 CFR Part 20, nor do we have any 

evidence that B&W has made illegal discharges into the KVWPCA sanitary sewer.  

Relative to Ms. Munko's assertion that B&W is "not putting just sanitary wastes 

into the sewers", at one time, the Apollo plant laundry was connected to the 

KVWPCA sanitary sewer system. That discharge was monitored by B&W and, period

ically, by the NRC. We found that discharges were maintained within the speci

fiedlimits of NRC's regulations in 10 CFR Part 20. The laundry operations 

have been terminated, and discharges from the Apollo and the Parks Township 

plants to the sewer system now consist only of sanitary wastes and waste water 

from sinks and showers. As was previously done with all but sanitary waste 

water discharges to the KVWPCA sewer systems, waste water from sinks and 

showers continue to be collected in holding tanks at both facilities for samp

ling and analysis for radioactivity. If found acceptable, the waste water is 

discharged into the sanitary sewer system. Records of these analyses are main

tained for periodic review by NRC inspectors as evidence that any radioactivity 

in the waste water did not exceed the limits of 10 CFR Part 20 for such 
releases.  

As noted in Mr. Giotto's letter, on December 12, 1985, two NRC Region I inspec

tors visited the KVWPCA treatment plant in order to take samples from various 

stages in the sewage treatment process, including influent, in-process and 

effluent streams. In addition, samples were taken at the holding tanks from
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the Apollo and Parks Township plants. Analysis of the samples has been 

completed and the data requested by Mr. Giotto are presented in Tables 1 and 2 

enclosed with this letter.  

The samples were analyzed for the NRC by the Department of Energy's Radiolog

ical Environmental Science Laboratory (RESL) for a variety of radioisotopes.  

Since a number of these radioisotopes exist in our environment naturally and/or 

as a result of previous atmospheric nuclear weapons tests, it is important to 

determine the quantities of the various radionuclides which are attributable 

to the B & W facilities and which were present in the en.vironment from other 

sources. For this reason, in addition to the samples discussed above, the 

results of "background" samples taken in the past at various locations were 

also included for comparison purposes.  

Table I presents the results of analysis of the liquid samples. In most cases, 

none of the radioisotopes, for which analysis was performed, was present in 

sufficient concentration to detect. These are indicated as <MDL (less than 

analytical minimum detectable limit) in Tables 1 and 2. In other instances, no 

analysis (N/A in Tables 1 and 2) was performed because the results of other 

analyses negated the need for that analysis. In summary, the following can be 

said for the radioisotopes that were present in the liquid samples.  

Plutonium - None was detected in either the KVWPCA influent or effluent 

samples. The concentration detected in the discharge from the Parks 

Township Plant to the KVWPCA sewer was less than 1% of the NRC limit for 

such discharges.  

Uranium - Uranium exists in nature. Thus, it is expected to be present 

in all of the liquid (and solid) samples analyzed. The concentration of 

uranium present in the Parks Township (PTS) discharge sample was about 0.025/% 

of the NRC limit. The uranium concentration in the KVWPCA plant influent 

sample was about 0.002% of the NRC limit. In order to put these -numbers 

in perspective, it is useful to determine the quantity of uranium 

discharged to the KVWPCA system from the B&W PTS facility and the quantity 

of uranium present in the KVWPCA influent steam, which includes both 

naturally occurring uranium and any uranium discharged by the PTS plant.  

Assuming the concentrations measured in the samples to be representative 

(which we believe them to be), we can. use those concentrations, the 

approximately 106,000 gallons of liquid effluent released annually to the 

KVWPCA system from the PTS facility, and the approximately 1,400,000,000 

gallons of effluent processed annually through the KVWPCA plant, to calcu

late the total amount of uranium present in the two streams. We find 

that, on an annual basis, B&W would release about 18 microcuries of uran

ium, whereas the naturally occurring plus B&W uranium present in the 

influent steam would total about 3,180 microcuries. Thus, about 99.4% 

[(3180-18)/3180] of the uranium received at your facility annually comes 

from naturally occurring sources, and about 0.6% from B&W..
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Thorium - Thorium, like uranium, exists in nature and could occur in any 

of the samples. In addition, B&W did process thorium compounds at the PTS 

facility. However, no thorium was present in sufficient concentration to 

be detected in any of the liquid samples.  

Cesium-137 (Cs-137) - This isotope is a product of the fission of uranium 

and may exist either as a result of nuclear weapons tests or of nuclear 

reactor operation. The PTS facility repairs equipment that has been. in 

nuclear reactors and that may be contaminated with Cs-137 and similar 

fission products (such as actinium-228 , cobalt-60, and strontium-90). The 

concentration of Cs-137 in the KVWPCA samples was less than the minimum 

detection limit of the analytical procedure.. The Cs-137 concentration in 

the PTS plant effluent was 0.23% of the applicable NRC limit.  

Actinium-228 (Ac-228) - As noted above, this radioisotope is a fission 

product. In addition, Ac-228 is a decay product of thorium, and 

therefore, can be expected to be found in nature, or could exist in the 

PTS effluent as a result of the previous handling of thorium at that 

facility. As with Cs-137, any Ac-228 in the influent samples taken at 

your facility was too small to detect. The Ac-228 concentration in the 

PTS plant effluent sample was 0.1% of the applicable NRC limit.  

Lead-214 (Pb-214) - This radioisotope is also a uranium decay product and 

thus exists in nature, but at concentrations too low to detect in influent 

samples taken at your facility. The Pb-214 concentration in the PTS plant 

effluent sample was 2.3% of the applicable NRC limit.  

Table 2 presents the results of analysis of solid samples taken at the KVWPCA 

facility. Keeping in mind that the sewage treatment process is designed to (1) 

cause some dissolved materials to precipitate out of solution as solids, and 

(2) concentrate the precipitated and suspended solids, it is expected that both 

radioactive-and non-radioactive solids are effected essentially uniformly.  

Incineration-of the sludge resulting from this process further concentrates 

materials that do not volatilize during incineration. There are no NRC (or 

other federal agency) regulations that specify allowable quantities of radio

activity in solids.. However, the NRC's Office of Nuclear Material Safety and 

Safeguards (NMSS) has established guidelines for acceptable concentrations of 

various radionuclides that may exist in areas to which no access restrictions 

apply (i.e., unrestricted areas). in summary, the following can be said for 

the radioisotopes that were present in the solid samples.  

Plutonium None was detected in any of the solid samples taken at your 

facility.  

Thorium -For thorium and uranium, the concentrations of the various 

radioisotopes of each sample were added and compared with the NRC NMSS 

guideline. The maximum concentration of thorium detected was in the 

incinerator ash sample and was approximately 28% of the appropriate guide

line.

3 JAN 2 9 1987
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Uranium - The maximum concentration of uranium detected (in the inciner
ator ash sample) was 98.7% of the NRC NMSS guideline. Based on the prev
iously discussed liquid sample results, the B&W contribution represents 
about 0.6% of the NRC NMSS guideline, with naturally occurring uranium 
representing .the remainder.  

Actinium-228 (Ac-228) - The maximum concentration of this radioisotope in 
the solid samples was found in the unconcentrated sludge cake (42.6% of 
the NRC NMSS guideline). However, the other samples, including the back
ground sample taken in Apollo, all contained comparable amounts (18-20% of 
the guideline) of this isotope. This, combined with the six hour half
life (the time required for half of a given quantity of an isotope to 
decay) of Ac-228, suggest that decay of naturally occurring thorium'is the 
source of the majority of this isotope.  

Beryllium-7 (Be-7) and Potassium (K-40) - Be-7 and K-40 are naturally occur
ring radioisotopes. There is no NRC NMSS guideline covering either of 
these isotopes. The variation in the concentration of these isotopes 
samples is due to their variation in nature and in the errors in sampling 
and measuring.  

Cobalt-60 (Co-60) and Cesium-137 (Cs-i37) - These fission products were 
present in several solid samples in concentrations up to a maximum of 
2.9% of the applicable NRC NMSS guideline.  

Protactinium-234 (Pa-234) and Lead-214 (Pb-214) - Pa-234 and Pb-214 are uran
ium decay products and there is no NRC NMSS guideline covering either of 
these isotopes. The variation in the concentration of these isotopes in 
the samples is due to their variation in nature and in the errors in samp
ling and measuring.  

Lead-212 (Pb-212) - Pb-212 is a thorium decay product, otherwise the 
comments covering Pa-234 and Pb-214 apply.  

In summary, while the sample results discussed above represent the situation 

at a randomly chosen point in time, they are believed to be consistent with 
expected values. The analyses show that the quantities of radioactive material 
discharged from B&W's Parks Township tfacility holding tank were within NRC 

limits, and do not pose an undue risk on public health and safety. Similarly, 
the levels of radioactivity found in samples taken at the KVWPCA facility 
appear, in some cases, to reflect concentration of naturally occurring radio

isotopes, but, also do not appear to pose an undue risk on public health and 

safety.  

We have informed members of the Kiski Valley Coalition to Save Our Children on 

several occasions that we have never identified any instance where the Babcock 

and Wilcox Company has released liquid effluents to the KVWPCA sewage system 

which exceeded any of the NRC's radioactive release limits. You can be assured 

that if we identify any violations of NRC regulations that may affect your 

plant, you will be notified promptly.
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We trust that we have satisfactorily responded to your concerns. Please let 

me know if we can be of further assistance to you.  

Sincerely, 

omas T. Mar ieco 
Division of Radiation Safety 

and Safeguards 

Enclosures: Tables 1 and 2 

cc: 
Ms. Fran Munko 
Ms. Cindee Virostek



TFABLE 1 

Kiski Valley Water pollution Control Aut~hority Plant 

Liquid Samules 

B&W Apoilo(1) B&1 PTS KVWPCAP Background(2) Dackground(2) NRC Limits(3) 

Liquid Plant Liquid Plant KVWPCAP Liquid Kisk/minvets Kiskiminetas 10 CFR 20 

Effluent Effluent Liquid Effluont River River Appendix B 

(to river) (to KVWPCAP) Inlffluent (to river) (Apo(loMrldge) (Leechburg BridgeI Table II 

Iso tope uC jm j 5 1 uCN/ A uC /mL uC /m uC l/mi uCN/ AN/ A u E -8 

Gross alpha II/A(fl) N/A <MDL(') <MDL N/A N/A 3E-6 

Gross beta N/A N/A <5DL <MDL il/A N/A 3E-6 

pu= 238 <DL 3.61O.5E-9 <MDL <MDL <MDL <MDL 5E-6 
Pu 239/2110 <MDL 3.350.15E-8 <MDL <MDL <MDL <MDL 7E-6 

Thi-228 <MDL <DL <MDL <MDL N/A N/A 2E-6 
Th-230 <MDL <MDL <MDL <MDL N/A N/A 2E-6 
Tlh-232 <MDL <MDL <MDL <MDL N/A N/A 2E-6 

U-233/23
11 5.8910.15E-7 7.5iO.7E-9 <MDL 6±2E-10 i4.70.61E-10 7.9±O.7E-10 3E-5 

U-235 1.79±0.16E-8 <MDL 712E-10 <MDL 1.11iO.1IIE-10 1.2tO.3E-10 3E-5 

U-238 7.3i0.3E-8 <MDL 712E-10 <MDL .. l.1E-10 3.8N./5E10 N AE-5 

Ac-228 <MDL 912E-8 <MDL <MDL N/A N/A 9E-5 

Be-7 <MDL <MDL <MDL <MDL N/A N/A 2 E- 3 

Co-60 <MDL <MDL <MDL <MOL N/A N/A 3E-5 

Cs-137 <0DL 3.610.9E-8 <MDL <14DL NI/A N/A 2E-5 

K-ItO <MDL <MDL <HOL <MDL tH/A N/A 
Pa-2311 <M0L <MDL <MDL <MDL N/A N/A 3E-8 

Pb-212 <MDL <ODL <MDL <14L Mt/A N/A 2E-5 

Pb-2111 <MDL 7f2E-8 <MDL <MDL tM/A tI/A 3E-7 
Sr-90 ' <MDL <MDL N/A N/A N/A ti/A 

(1) n &W Apollo sample included for comparison purposes only (released to the river) 

Background River sample results above the Apollo plant and below the Parks Township plant Included for comparison purposes 

(water samples taken by Commonwealth or Pennsylvania) 

(3) IIRG limits Included for comparison purposes.  

(4) N/A - Not analyzed; <MDL - less than analytical minimum detectable limit 

(5) uCI 0.000001 Curies

. I



Kiski Valley

TABLE 2 

Water Pollution Control Authority Plant 

Sollid Samples

11210oe 

Gross alpha 
Gross alpha 

Pu-238 
Pu-239/240 

Th1-228 
Th-230 
Th-232 

U-233/234 
U-235 
U-238 

Ac-228 
Be-7(2) 
Co-60 
Cs-137 
K-4I0(2) 
Pa-234 (3) 
Pb-212(4) 
Pb-211l( 3) 
Sr-90

KVWPCAP 
Unconcers tra ted 
Sludge Cake 

(8% solids) 
UjC I /qm-d ry16 I 

N/A(5) 
N/A 

0 
<MDL 

7.410.6E-7 
6.910.6E-7 17.9i0.6E-7 

1.0710.03E-5 
Il. 610., 4E-7 
3.22±0.12E-6 

2.13t0.09E-6 
2.79i0.O7E-5 
2.2i0.2E-7 
3.0t0.2E-7 
1.5210.65E-5 
1.t0t.2E-5 
1 I.9iO.06E-6 
2.15O.O6E-6 
<MDL

KVWPCAP 
Feed to 
incinerator 
(70% solids) 
uCI/pm-dry 

4.010.7E-5 
<MDL (5) 

0 
<MDL 

7.6±0.7E-7 
5.910.6E-7 

•6.2i0.6E-7 

9.1a±O. 3E-6 
4. 1±O.lE-7 
2.99±0.11E-6 

9.71i.2E-7 
1.1840.08E-5 
1.610.4E-7 
1.710.3E-7 
6 ±1E-6 
1.5±0.4E-5 
M.1±l. IE-7 

6. 10.7E-7 
N/A

KVWPCAP 
I iic I nera to r 

Ash 
tiC I /m-d ry 

N/A 
N/A 

<MDL 
<MDL 

1.39±0.11E-6 
1.16±0.10E-6 
1.1510.09E-6 

2.17±0.06E-5 
1.010.09E-6 
6.910.3E-6 

1.02±0.11E-6 
1.h910.O7E-5 
<MDL 
1.3t0.4E-7 
8.0i0.5E-6 
<1DL 
8.610.5E-7 
5.310.6E-7 
<MDL

Background( I) 
Soil Sample 

Apollo 
uC I /Qm-drY

N/A 
N/A 

<MOL 
1.7±0.2E-8 

<MDL 
<MDL 
<HDL 

4.2310.11E-6 
1.9010.09E-7 
1.5710.09E-6 

9.1±0.9E-7 
<MDL 
<MDL 
4.4210.,36E-7 
1.11tO.05E-5 
<MDL 
1.17i0.05E-6 
9.00t0.60E-7 

H/A

tNRC/NHSS Guidelines (7) 
for Unrestricted 
Use 
SuCI/qm-dry

3E-5 

5E-6 
5E-6 
5E-6 

3E-5 

5E-6 
Natural 
IE-5 
1.5E-5 
Natural 
from Uranium 
from Thorlum 
from Uranium 
5E-6

fi.oes L 

(1) Background soil sample included for comparison purposes 

(2) Be-7 and K-4I0 ocurr naturally in the environment 

(3) Pa-234 and Pb-214 Included from decay of uranium 

(4) Ac-228 and Pb-212 Included from decay or thorium 

(5) H/A - not analyzed; <MDL - less than analytical minimum detectable limit

(6) 

(7)

uCi - 0.000001 Curies 

neFerence: Federal Register, Vol. 46, Nio. 205, page 52061, dated October 23, 1981 
"Disposal or Onslte Storage of Thorlum or Uranium Waste from Past Operations".


