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Gubmitied herewlth are the results of an air survey for chromate
concentration taksn in the vieinity of the X-33 cooling towers.

Tour pans, with an area of one square fcot each, were placed along

the perimeter fence on the east side of the cooling towers. An
additional pan was placed on the east side of Popler Creek Jjust north
of the K-801 building. The chromste fallout was collected in these
pens and a chemical analysis was made at varicus intervals. The results
are shown in the accompanylng table.

T. C. whitson
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Cr0, FALLOUT IN THE K-892 ARCA, MICROGRAMS/Sq. Ft./Hr.

Sampling By rence, By rence, By Yonce, Dy rence, nast Side Poplar

Date Duration, i Corner SE Cormer HE Corner SE Cormer Creek, Zast of
Sampled hours K-892G K-892G K-892H X-bRH x-392 6
11/6/56 W4 0.06  0.06 0.7 006  0.06
11/23/56 236 0.03 0.02 0.02 0.03 0.02
12/7/56 168 0.22 0.18 0.08 0.10 0.15
12/12/56 120 0.20 0.21 0.21 0.23  0.23
12/1k /56 T2 0.56 0.99 0.22 0.42 0.65
12/21/56 168 0.56 0.46 0.46 0.61 0.1k
12/26/56 120 0.25 0.25 0.25 0.42 0.17
12/28/56 48 0.42 0.42 0.21 0.%2 0.21

‘ 1/2/57 120 0.17 | 0.17 0.08 0.17 0.17
1/10/57 I\ 0.12 0.12 0.27 0.11 0.11
1/15/57 20* 2.55 1.35 1.75 1.55  1.00
1/22/57 169 0.21 0.23 0.21 0.30 0.42

*High fallout rates are probably due to short sampling time.
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4s you know, we became concerned some time ago with a hypothetical
case involving the introduction of 2,000 pounds of 03~ per day as
Ca{ll05)p in 50,000 gallons of water into Poplar Creek at the ¥est
Village Sewage Disposal Plant location. Ve have information vhich
may throw some light on the fate of nitrate between the disposal
rlant and K-89l, the source of our X-33 cooling water supply.

ASSUMPTIONS -

1. TFor the purpose of this discussion, it is assumed that the 2,000
pounds/day of NO0s~ will be an addition to the present nitrate
content of Poplar Creek.

2. Since analyses to date show very low concentrations of NH,*, it
is assumed that nitrate added at the sewage plant would reach
K-891 essentially unchanged.

The Jest End Sewage Disposal Plant has a capacity of approximately
3,000,000 gallons of sewage per day, the effluent being dumped into
the Zast Fork of Poplar Creek. The minimum flow of Poplar Creek,
based upon Geological Survey Data, is estimated to be 15,000,000
gallons per day, of which approximately two-thirds comes Irom Zast
Fork. Dilutions of the hypothetical quantity of nitrate are given
in the table below:

DILUTIONS OF HITRATE WASTR

Pounds Gallons Pounds of
of NO5~ of Ho0/day Ho0/day PPM NOs~
Nitrate Waste 2000 5 x 10% L7 x 10° 4800
Sewage Disposal 2000 3 x 10° 25.0 x 10° 80
Plant
Poplar Creek 2000 1.5 x 107 1.25 x 108 16
Clinch River 2000 1.9 x 10% 16.2 % 10° 0.1
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Mr. D. M. lang __
Mr. B. W, Levin
Pile

As you recommended, the (ak Ridge Gasecus Diffusion Plant and the Paducah
laboratories have rsached an ngreﬂnent on zampling methods and analytical
srocedures to be used at the cutset of the air monitoring program being
alanned for the two labcrratorifzsz. .

A. Fluorine and Fluorides

1. Method of Sempling - Boyce-Thompson Sampler followed by
distillation of fluoride.

‘ 2. Method of Analysis - Titration with thorium nitrate soluttion.
Paduceh agreed to provide the CRGDP Works Laboratory with coples of their
detailed procedures for both sampling and ammlysis.

3. Sulfur Dicxdde

1. Method of Smmpling - Atmospheric sample drswn into hy
peroudde solution by automatic sampler at rate of 1 cublc
foot per minute. 3Size of sample - 40 cubic feet.

2. Method of Apalysis - Titration with barium perchlorate solution.

Qek Ridge agreed to furnish Paducah with copies of their detailed procedure
for both sampling and analysis as well as to provide Paducah with a sampler
on a loan basis.

We would appreciate the cpportunity to review the propozed scope of the ORGDP

rogram with you as soon as feasible in order that the requirenents for
analytical services and equipment can be determined.
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Submitted herewith are the results of an air swrvey for chromate
concentration taken in the vieinity of the X-33 cooling towers.

Four pans, with an ares of one square fcot each, were placed along

the perimeter fence on the east pide of the cooling towers. An
additional pan was placed on the =ast side of Popler Creek Jjust acrth

of “tHE K801 building. The chromate Tallout was collected in these

pans and & chemical analysis was made st various intervals. The results
are shown in the accomparnying table.

7. C. wWhitson
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cr0. FALLOUT IN THE K-892 ARER, MICROGRAMS /Sq. Ft./Hr.

3
Sampiling GOy Fence, Dy rence, Ty Fonce, Dy Fence, tast oide Poplar
Date Duration, iE Corner SE Corper HE Corner SE Cormer Creek, Zast of

Sempled nours K-802G K-892G K-802H X8R H X-892 ¢
11/6/56 1hh 0.06 0.06 0.07 0.06 0.06
11/23/56 236 0.03 0.02 0.02 0.03 0.02
12/7/56 168 0.22 0.18 0.08 0.10 0.15
12/12/56 120 - 0.20 0.21 0.21 0.23 0.23
12/14 /56 72 0.56 0.99 0.22 0.2 0.65
12/21/56 168 0.56 0.46 0.46 0.61 0.1%
12/26/56 120 0.25 0.25 0.25 0.42 0.17

‘ 12/28/56 48 0.hk2 0.h42 0.21 0.42 0.2
1/2/57 120 0.17 0.17 0.08 0.17 0.17
1/10/57 01 0,12 0.12 0.27 0.11 0.11
1/15/57 20% 2,55  1.35 1.75 1.55 1.00
1/22/57 169 0.21 0.23 0.21 0.30 0.h42

¥High fallout rates are probably due to short sampling time.
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To: Mr. D. M. Lang »~ Plant: ORCDP

K-1005

Date; March 21, 1957

Copies To: Mr. R. E. Greene | Subject: mmonia end Nitrate

Tile {JCB) Concentrations in

Poplar Creek

4s you know, we became concerned some btime ago with & hypothetical
case involving the introduction of 2,000 pounds of N0z~ per day as
Ca{NOsz)s in 50,000 gallons of water into Poplar Creek at the West
Village Sewage Disposal Plant location. ‘e have information which
wmay bhrow some light on the fate of nitrate between the disposal
plant and K=#891, the source of our K-33 cooling water supply.

ASSUMPTIONS -
1. For the purpose of this discussion, it is assumed that the 2,000
pounds/day of N0z~ will be an addition to the present nitrate
content of Poplar Creek.

‘ 2, Since analyses to date show very low concentrations of NH.t, it
is assumed that nitrate added at the sewage plant would reach
K-891 essentially unchanged.

The West End..Sevage Disp@sai&E;antxhasﬂancapaciﬁy*@f‘approximately
3 000,000 ‘gallons of sewage-per day, the-effluent being dumped inmto
the:Ezet Fork of Poplar Creek. The minimum flow of Poplar Creek,
based upon Geological Survey Data, is estimated to be 15,000,000
gallons per day, of which approximately .two~thirds gomes.Irom Zast
Tobky Dilutions of the hypothetical guantity of nitrate are given
in the table below:

DILUTIONS OF NITRATE WASTZE

Pounds Gallons Pounds of
of NOs~ of Ho0/day Ho0/day PPM NOs~

Nitrate Waste 2000 5 x 10% 4,17 x 10° 1800

Sewage Disposal 2000 3 x 10° 25,0 x 10° 80

Plant '

Poplar Creek 2000 1.5 x 107 1.25 x 108 16

Clinch River 2000 1.9 x 10% 16.2 x 10° 0.1
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Wr. D. . Lang -2- March 21, 1957

There is no anealybtical date available concerning NOz™ on NH,* concentrations
of influent and effluent waters of the West End Disgposal Plant. This plant
uses an anaerobic type of treatment in which some ammonie is formed; how-
ever, this plant does not make a complete treatment but retains most of the
solids for digestion. Since the nitrates are soluble they probably pass
through the disposal plant rather than being collected with the sludge, and
thereby are not reduced to any great extent. After discharge into Zast Fork
it seems unlikely that nitrates would undergo any reduction and it is more
probable that any ammonia present would be partially oxidized by the process
of nitrification in the stream. Analybtical data available shows an ammonia
concentration of 0.3 ppm. in East Fork at the junction with Poplar Creek,
0.1 ppm. &t K-891, 0.1 ppm. at the Water Purification Plant and O.1 ppm. in
the Clinch River. The nitrate concentrations observed were 5, &, 2, and 2.5
ppm. respectively for the same locations. These measurements were made
during the period in which the total flow exceeded the minimum flow by a
factor of approximately three; one could conclude therefore that under mini-
mum flow rates nitrate content at K-891 might reach 12 - 15 ppm. and ammonia
as high as 0.3 ppm.

At the present time there is no evidence of corrosion within the plant that
can be attributed to either nitrate or armonia in the Poplar Creek water.
No significant change in corrosion rates is anticipated even though the
addition of a hypothetical quantity of 2000 pounds of nitrate per day would
possibly increase the total nitrate content of Poplar Creek by a factor of
approximately two, to about 30 ppm. at a time of minimum flow. Ammonia,
which can be produced from nitrates under certain conditiouns, can present
corrosion problems. The tolerance of NH,* for Muntz Metal (Brass 60% Cu -
4o% 7Zn) is 0.3 ppm. meximum. Above this concentration treatment of the
water is prescribed. In the lube oil coolers at the ORGDP there is some
Muntz Metal which is in contact with Poplar Creek water.

CONCLUSIONS

t appears that the introduction of approximately 2000 pounds of nitrate
per day in a hypothetical case would present no serious corrosion problems
2t the ORGDP. It is assumed that most of the nitrate would pass through
the West End Sewage Disposal Plant and that it would reach K-891 essentially
unchanged. It is also assumed that the ammonia concentration would not
change to any eppreciable extent; however, if the hypothetical addition
should come into reality, more snalyse@s, especially for ammonia at times
of normal stream flow, might be advisable. In any-event, the problem is
a short termed one as Clinch River cooling should be in operation by mid-
summer of 1957.. The contribution of 2000 pounds of nitrate per day is an
insignificant amount, about 0.l ppm., when released in the Clinch River.

If all of this nitrate could conceiveably be reduced to ammonia, it would
contribute only an additional 0.03 ppm. to the existing 0.1 ppm. of ammonia
in the Clinch River. The only adverse effect foreseen is the possibility
of stimulated growth of aguatic plants in undesirable quantities in Popiar
Creek as a result of increased nitrate content.

L5 Barton

JCB:REG:bds
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As you rscommended, the (ak Bidge Geseous IMffusion Plant and the Paducah
laboratoriss have reached gn agreoment on sampling methods and anglytical
srocedures o be used at the cutset of the alr monitoring program being
plannad for the two lsboratories, |

A. FMluorine and Fluorides

1. Method of Sampling - Boyce-~Thampson Sampler followed by
distillation of fluoride,

‘ 2. Method of Amelysis - Titration with thorium nitrate szolution.

Paduceh agreed to provide the URGDP Works laboratory with copies of their
detailed procedures for both sarmpling and anslysis.

B. Sulfur Dicxide

1. Hethod of Sempling -~ Atmospheric sample drawnm inte hyirogen
peroxide solution by automatic sampler at rate of 1 cublc
foot per minute. Size of sample - 40 cubic feet.

2. Hethod of Analysis - Titration with barium perchlorate solution.

Oek Ridge agreed to furnish Paducah with copies of thelr detailed procedure
for both sampling and analyzisz as well as to provide Peducah with a sampler
or 8 loen basis.

We would appreciate the cpportunity to review the proposed scope of the CRGDP
program with you as soon as fessible in order that the requirements for
analytical services and equipment can be determined.
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