2

v

%

y

2\ O
ete \F

Centimeter

-

Association for Information and Image Management

1100 Wayne Avenue, Suite 1100
Silver Spring, Maryland 20910

301/587-8202

13 14 15 mm

i 6 7 8 9 10 11
hnMumHMHmHMHmumumHMHmHMHmuMuMnMnmnmnmumumHMHumPwrwn+ermTW$4;
|—F||||I||l|l|ll|||IIIIIII\IIII'IHI[HIIllll] L | I

1 2 3 4
Inches 10 e f2s
= w2 22
- e S
L] o e 122
== &
L2 s fie
N

\\\8/// B!

L 4 e \
24 \\5§“% o /\
- d y‘?:

MANUFACTURED TO ATIIM STANDARDS

BY APPLIED IMAGE, INC.






Conda 4303166~ -/

WSRC-MS-93-184

UV DISINFECTION PILOT PLANT STUDY AT THE
SAVANNAH RIVER SITE (U)

by
B. A. Beavers

Woestinghouse Savannah River Company

Savannah River Site
Aiken, South Carolina 29808

A document prepared for:
1993 South Carolina Environmental Conference

at Hilton Head, 3C
from 03/30/93 thru

RECZIVED
MAY 10 1893

OsTl

SOTER
DOE Contract No. DE-AC08-89SR18035 1A AR

This paper was prepared in connection with work done under the above contract number with the U. S.
Department of Energy. By acceptance of this paper, the publisher and/or recipient acknowledges the U. S.
Government's right to retain a nonexclusive, royalty-free license in and to any copyright covering this paper,
along with the right to reproduce and to authorize others to reproduce all or part of the copyrighted paper.

DISTRBUTION OF THig DOCUMENT 18 URLIMITED



DISCLAIMER

This report-was prepared as an account of work sponsored by an agency of the United
States Government. Neither the United States Government nor any agency thereof, nor
any of their employees, makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed, or represents that its use would not infringe
privately owned rights. Reference herein to any specific commercial product, process, or
service by trade name, trademark, manufacturer, or otherwise does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United States
Government or any agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States Government or any agency
thereof.

This report has been reproduced directly from the best available copy.
Available to DOE and DOE contractors from the Office of Scientific and Technical

Information, P.O. Box 62, Oak Kidge, TN 37831; prices available from (615) 576-8401,
FTS 626-8401.

Available to the public from the National Technical Information Service, U.S. Department
of Commerce, 5285 Port Royal Rd., Springfield, VA 22161.



WSRC-MS-93-184

UV Disinfection Pilot Plant Study at the
Savannah River Site

by

Ronda L. Huffines
Westinghouse Savannah River Co.

and

Buford A. Beavers
Westinghouse Savannah River Co.

An ultraviolet light disinfection system pilot plant was
operated at the savannah River Site Central Shops sanitary
wastewater treatment package plant July 14, 1992 through
August 13, 1992. The purpose was to determine the
effectiveness of ultraviolet light disinfection on the
effluent from the small package-type wastewater treatment
plants currently used on-site. This pilot plant consisted of
a rack of UV lights suspended in a stainless steel channel
through which a sidestream of effluent from the treatment
plant clarifier was pumped. Fecal coliform analyses were
performed on the influent to and effluent from the pilot unit
to verify the disinfection process. UV disinfection was
highly effective in reducing fecal coliform colonies within
NPDES permit limitations even under process upset conditions.
The average fecal coliform reduction exceeded 99.7% using
ultraviolet light disinfection under normal operating
conditions at the package treatment plants.

Discussion
Background

The new SRS sitewide NPDES permit is expected to contain
1imits on total residual chlorine (TRC) discharges for all
Site sanitary wastewater treatment plants. SRS wastewater
treatment plants currently disinfect wastewater by the
addition of sodium hypochlorite. A project entitled
"Environmental Modifications for Production Facilities",
proposed new chlorination and dechlorination systems for all
sanitary wastewater treatment package plants to meet NPDES
TRC limits.

Previous alternative studies performed considered various
forms of chlorination/dechlorination, bromination, hydrogen
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peroxide addition, and ozonation; however UV disinfection was
not considered due to its status as "innovative technology."
Since completion of these studies, UV disinfection has become
nstandard technology" and is in use in over 100 wastewater
treatment plants within the United States.

UV disinfection systems have many advantages:

1. UV eliminates the handling of hazardous chemicals by
operations personnel.

2. UV eliminates the risk of a fish kill by an accidental
chlorine discharge due to a failure of the dechlorination
system.

3. Use of UV eliminates problems with aquatic toxicity due
to chlorination or dechlorination chemicals.

4, UV systems are cost effective vs. chemical chlorination
and dechlorination facilities.

Although UV systems have many advantages, there were still
concerns regarding their effectiveness on the effluent from
small, package wastewater plants. Although many UV
disinfection units are in service, most are in use on large
(> 700 gpm) municipal wastewater plants. Very little data
was available on the effectiveness of UV on very small
systems (< 50 gpm). To determine the effectiveness of UV on
package plant effluent, a pilot plant UV unit was set up to
disinfect a sidestream from the Central Shops (C/S) sanitary
wastewater treatment package plant.

Configuration

A pilot UV system was leased from Trojan Industries, Inc.
(Figure 1) to perform the study. This plant was designed to
treat 104 gpm at 65% UV transmittance with no redundancies
built into the system. Effluent was pumped from the c/s
wastewater treatment plant clarifier (Figure 2) trough into
the influent flowbox of the UV system at 12 gpm with a 55% UV
transmittance. Although the pilot plant was rated for a much
greater capacity than needed, the scope of this study was to
determine the treatability and not the design parameters. UV
disinfection is not able to treat highly colored effluents or
effluents with high solids regardless of the design
parameters.

Procedure
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The pilot study began 7/14/92 and ended 8/13/92. Grab
samples were pulled from the pilot plant effluent discharge
stream, influent flowbox, treatment plant clarifier, and
influent pump suction area within the clarifier effluent
trough. These samples were analyzed for fecal coliform
pacteria by use of the membrane filtration method. At least
one influent sample was grabbed for each effluent grab sample
(Figure 3). Results from effluent samples in which the
accompanying influent sample had a low fecal coliform count
(<300 colonies/100 ml) were not included in the final data
compilations (Table 1).

Results

A total of 17 valid data points were collected during the
month-long study. All but two of these data points indicated
a nearly complete fecal coliform kill (<10 colonies/100 ml).
The NPDES permit limit for fecal coliform bacteria is
typically 200 colonies/100 ml as a monthly average and 400
colonies/100 ml as a daily maximum. One of the two data
points that fell outside of this range resulted in a fecal
coliform concentration of 230 colonies/100 ml (Figure 4).
This sample was grabbed during a simulated process upset
which caused the sample to contain a very high solids
concentration. A piece of rising sludge (sludge which "pops
up" from the clarifier bottom due to denitrification) was
caught in the UV pump inlet just prior to grabbing a sample.
The concentration of solids flowing through the pilot plant
at the time the sample was grabbed was estimated to be

>50 mg/L. This sample was analyzed to determine the
effectiveness of the UV system during abnormal operating
conditions. Although UV disinfection was not adequate for
the sample to meet the monthly average limit, it was adequate
for the sample to be well below the daily maximum limit for
fecal coliform concentration.

The other sample that had a fecal coliform concentration
greater than 10 colonies/100 ml was the final sample grabbed.
It had a fecal coliform concentration of 22 colonies/100 ml.
This sample was the first indication of a decrease in the UV
transmittance due to fouling of the guartz sleeves which
house the UV lamps. Fouling occurs due to a natural build-up
of organic compounds, and was a serious concern since soda
ash (NaC03) is added to the mixed liquor for alkalinity
adjustment in the package plant. The pilot unit had been
operating for 1 month pefore a slight rise in the fecal
coliform concentration due to fouling was observed.
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Conclusions

1. Average fecal coliform reduction exceeded 99.7% using
ultraviolet light disinfection under normal operating
conditions at the package treatment plants.

2. Fecal coliform reduction by ultraviolet light
disinfection meets the limits specified by the SRS NPDES

permit under normal operating conditions at the package
treatment plants.

3. Fecal coliform reduction is acceptable (lower than NPDES
daily maximum allowable concentrations) under process upset
conditions at the package treatment plants.
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Figure 2
ULTRAVIOLET DISINFECTION PILOT STUDY
SWTP EQUIPMENT LAYQUT

Equalization Basin

35,000 gallon
capacity
* Total Plant *
Capacity
= 70,000 gpd
- Aeration -
Basins
30,000 gpd 40,000 gpd
capacity capacity
| Clarif )
.l aritiers Ultraviolet
i Disinfection
l | Chlorine Contact | E Pilot Unit
_ . Legend:
4—— Direction of flow
To Outfall
NOTT AL WSRG
SITE SERVICES ENGINEERING
BAB - 3/3/93
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