NOTICE'

ALL DRAWINGS
ARE LOCATED
AT THE END OF
THE DOCUMENT



Cmudi O e VUL

cut ""‘lNG LTR NO

Qonrogy EBG ROCKY FLATS

| osT

MIHOF £ M

Q

GREEN J 1

| BRETZXE .LC.
. AM

CROUCHER, DLW

BAVE. 1.

EVERED E
A OwW

FERRATS L A
FRANCSS G &

XREG 2A8 .

LOUDENBERG G £.)

NADMON = 3 |

OWHARDEITA 2 & |

TUBNES ot )

JELASOUET IN

(G S TN
>

EG&G ROCKY FLATS, INC

D000 </537j7

ROCKY FLATS PLANT P O BOX 464, GOLDEN COLORADO 80402-0464 « (303) 966-7000

@r 5

Robert M Nelson, Jr

Manager
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Attn  J Kiefer
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Y.

EVAPORATION ENHANCEMENT FOR THE SOLAR EVAPORATION PONDS

Enclosed 1s a draft letter (with four enclosures and videotape) to the Colorado Department
of Health (CDH) which requests a change to intenm status and provides information

requested by COH

Specifically, this letter requests that CDH approve use of floating aerator units in the
207A and 2078 Solar Evaporation Ponds to enhance evaporation of water in those ponds

In a telephone conversation with J Kiefer (RFO) and A Schubert (EG&G) on June 29,
1990, Dr F Dowsett (COH) stated that use of the floating aerator units would not require
submuttal of a Part A Permut Applicaton Dr Dowsett further stated that CDH required
only a letter requesting a change to interim status that includes engineering details on the
installation, operational procedures and methods for containing the aerators' spray within
the boundaries of the ponds CDH approval of this change 1s necessary to remove the liquids
remaimng n the ponds by the October 1991 date agreed to in the Agreement in Principle

KWT pif

Enclosure-
As Stated

between D O E and the State of Colorado

. Ketrsh, Associate General Manager
Env onmental Restoration & Waste Management

Ong. and 1 cc - R.M. Nelson, Jr

If you have any questions or require additional information, please contact Allen Schubert
at extension 5251 or Kirk Ticknor at extension 6344 Additionally, piease contact us if
you wish us to deliver this document to CDH for you.

DOCUMENT CLASSIFICA
REVIEW WAIVER PER
CLASSIFICATION OFFICE
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DRAFT DRAFT DRAFT

Dr Fredenck R. Dowsett, Unit Leader

Monitoring and Enforcement

Hazardous Matenais and Waste Management Division .
Colorado Department of Health

4210 East 11th Avenue

Denver, Colorado 80220

Dear Dr Dowsett

The Agreement in Principle between the U S Department of Energy and the State of

Colorado dated June 28, 1989, requires the Solar Evaporation Ponds be dried and the

remaining sludge be removed by October 1991 However, the current evaporation rate in ,
those ponds will not dry the ponds by that date

in order to meet the October 1991 date for cleanup of the solar ponds, various techniques
are being considered to enhance evaporation of the water in the solar ponds One technique
1s the use of floating aerator units in the 207A and 207B Solar Evaporation Ponds to
enhance evaporation Those aerator units will spray pond water four feet into the arr to
increase the surface area of the water that is in direct contact with the air That wiil
increase the evaporation rate in the ponds

A total of six floating aerator units will be installed (three in the 207A pond and one in
each of the 207B ponds). The aerator units are adjustable to create a spray diameter of
approximately 40 to 60 feet The aerator unis will be adjusted to a spray height of
approximately four feet and a flow rate of approximately 1500 gallons per minute The
aerators will be automatically shut down when their velocity elements at the anemometers
detect a wind speed that exceeds the maximum allowabie wind speed for aerator operation
The videotape that i1s included with this request provides a visual demonstration of the
performance of an aerator unit

In a telephone conversation on June 29, 1990, you stated that this technique would not
require submittal of a Part A Permut Application You further stated that use of the
aerator units would require a letter to the Colorado Department of Heaith (CDH) requesting
a change to intenm status that includes engineenng details on the installation, operational
procedures and method for containing the aerator's spray within the boundaries of the

ponds.

The enclosures to this letter provide the information you requested on June 29, 1990.
Specifically, Enclosure (A) provides a syslem description, Enclosure (B) provides details
on installation, Enclosure (C) provides the operating procedure, and Enclosure (D)
provides engineenng calculations to determine the maximum allowable wind speed for



operation of the floating aerator units. Based on those calculations, the initial set pont for
the maximum allowable wind speed will be 20 miles per hour. In addition to the
calculations, the acceptability of the maximum allowable wind speed will be venfied by
test prnor to operation Based on the results of that test, the set point for wind trip speed
will be adjusted up or down and the operating procedure revised accordingly.

Thus letter requests that CDH approve the change to intenm status for use of the floating
aerator units to enhance evaporation in the solar ponds. This request is being made in
accordance with the requirements of the Colorado Hazardous Waste Regulations,

6 CCR 1007-3, Section 100 20.

If you have any questions, please cail Jim Kiefer of my staff at 966-5924

Enclosures.
As Stated

cc:
J M. Kersh, EG&G Rocky Flats, Inc.
A L. Schubert, EG&G Rocky Flats, Inc.



AQUA-LATOR: MASTER OF AERATORS!

FEATURES:

¢ Durchlie fiberglass float with
sohd polystyrene intenoc

e Continuously lubnccted moto;; v
beanngs. M

* Buit 1n double moter insulction g
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AERATION: THE METHOD OF CHOICE
FOR HIGH QUALITY WATER.
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® Potented, high efficiency stainiess
stee! propelledchffuser provides

P Gecorohve design without volume foss.

Short drive shaft mumimizes vibrehen

ond prolongs becring life
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WARNING:
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grounding type receptacie
Do not operate where
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lenses — Cleor red, green bive, cmber
Bulbs — low-voitage hi-ntensity halogen
# OF UGHTS VOUAGE AMP | TRANSFORMER
Ser #1 *{ {2} 55 Wott eoch 12v AC ? | H.D
Ser #2 {2} 70 Wart ecch 24V AC 11| H.D
Set #3 | {4)® 70 Watt each 24VAC | 23 | HD
“Awcniabie onty |, 2 & 5 ho, unis,
ELEC. CONTRQL FOR UGHT PKGS.
Std.-incluges motar tmer contodor | Deluxe ~Progrommanle comomanon
photocell HD tronstormer outdoor ’ muiticnannel motor and
elec endosure liant bmer contcctor

“Secuencer opnons cveilcole D ~ansrormer

A DIVISION OF NIGRELL! SYSTEMS INC

16024 CTH X KIEL Wi 53042

PHONE al4) 693 3171 FAX 313 693 2248
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P.E. D. L. Hoyt oo MWO # 660877

EXT: 6063
Data: 5/29/90

DESCRIPTION OF WORK FOR INSTALLATION OF FLOATING EVAPORATION UNITS.

Floating aerator units w11l be installed “in the 207 ponds to aid 1in
the evaporation process. The spray should be adjusted to provide fine water
droplets, a spray height of approximately 4 feQl.and 2 spray diameter of
approximately 40 feet or more 1f possible.

-~ Assemble floating aerators and attach low height adaptars.

In Pond 207A. -

Attach clips and rope to 3 aerators as shown 1n Details 2
and 3 A1l three units w111 be connected.

- Tie rope to ¢lips and attach clip to at least one anchor
(already present around the 207A pond).

Place aerators 1n pond while holding remaining rope lines

- Go around pond and sequentially attach clips and rope lines to
ex1sting anchors as shown 1n Drawing # 39176-501. Leave excess
rope coilled as shown for later retrieval.

AdJust and tighten as needed leaving some slack ( approximately
1.5" to 2') 1n lines for variations in water depth.

In Ponds 2078N, 207BC, and 2078S

= Screw 1n fence post anchors as shown 1in Detail 1, Drawing #
39176-301.

- Attach clips and rope to aerator as shown in Details 2 and 3.

.- - Tie rope to one anchor
- Place aerator 1n pond while holding other* 2 rope lines.

- Go around pond and sequentially attach rope lines to anchors
as shown 1n Drawing # 39176-501. Leave excess rope coiled as
shown for later retrieval.

- AdJust and tighten as needed leaving some#fack (approximately
1.5" to 2') 1n lines for variations in water depth.
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HIGH-LEVEL PROCEDURE

Floating Aerator Units

Before starting the fioating spray pumps verify

a that the Anemometer Switch 1s operational (tummed on)
b that the Anchor Ropes are secure

To start the spray pump tumn the Power Disconnect Switch to the "ON" position, then
turn the Control Selector Switch 1o the "AUTO" position

Once a spray pump s tumed on, venfy

a that the spray 1s not reaching the pond's berm
b that the spray height 1s approximately four feet
c. that the spray pump 1s delivering an even spray

If any of these conditions are not met, shut off the spray pump immediately and notify
supervision

Enter the time the spray pump was started in the Pond Aeration Log Book.

Every four hours inspect the Pond Aeration System to see that the conditions in Section
11 and 1.3 are met If any condition 1s not met, shut off the spray pump immed:ately
and notify supervision Enter the inspection time and results in the Pond Aeration Log
Book If the Pond Aeration System has automatically shut down, do not attempt to
manually overnde the system Notify supervision immed:ately

Shut the Pond Aeration System down by tuming the Control Selector Switch to the "OFF"
position, then turning the Power Disconnect Switch to the "OFF™ position

Enter the time and reason the spray pumps were shut off in the Pond Aeration Log Book.
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STONE & WEBSTER ENGINEERING CORPORATION

5500 SOUTH QUEBEC STREET
g ENGLEWOOD, COLORADO 80111

ADDRESS ALL CORRESPONDENCE TO PO 80X 5406 DENVER COLORADO 80217 5406

wu TwX 9109350105 TELEPHMONE 203 74 7700 FAX 303741 7670
WU TELEX 454401 RCA TELEX. 289251 303741 7671
CnaTTANGOSA roRTLAND ME
CHEZANY MLl N.J PORTLAND ON
aiAS RiemiOND va
DENVER SAN FRANCISCD
7T LAUCERQALL TaAMPA
HOUSTON WASHINGTON O C
Ernie Lombardi September 6, 1990
Senior Research Specialist
EG&G Rocky Flats Plant J.0. No. 01336.08
P.0O. Box 464 SW/EG&G-049L -

Golden, CO 80402-0464

SPRAY EVAPORATOR DROPLET DRIFT
SOLAR POND EVAPORATION PROJECT

EG&G ROCKY FIATS SUPPORT SERVICES

You asked that we recommend an initial setting for the waind
anemometer that will control the spray evaporators in the solar
ponds. Based on the followling, we recommend an initial setting of
20 miles per hour, to be adjusted up or down as experience
indicates. Nevertheless, regardless of the initial setting that you
decide to use, we believe that it 1s only prudent to turn off a
particular spray aerator before working downwind of 1t in the pond
area. In addition, until experience 1s gained with this setting,
the distance downwind that the spray actually travels should be
recorded as a function of wind velocity.

The detailed investigation leading up to the foregoing
recommendation will be covered in the final report of this project.
The final report will also 1include all of the necessary
assumptions, although some of these will be briefly outlined below.
For the most part these assumptions are very conservative. -

For example, we assumed that the wind velocity measured by the
anemometer 1s the same at the water surface, when the reality is
the wind velocity at the water surface will be less. In additien,
even though the equation that was developed (see attachment)
actually gave wind velocities somewhat 1n excess of 20 miles per
hour, we chose the lower figure because the data used to calibrate
the equation went to a maximum velocity of 20 miles per hour.

The only data that we had to develop this equation was the verbal
narrative on the videotape made of these sprayers. All of this data
1s contained i1n this paragraph. With the 4 foot spray height
setting, the diameter of the spray i1s 35 feet. The manufacturer
stated that there 1s no drift loss at wind velocities of 20
miles/hour (mph) even with gusts to 25-30 mph. At the § foot
setting, the spray diameter 1s 55-60 feet. The spray droplet size
1s slightly smaller than at the 4 foot setting. The spray droplets
were described as "large". The reason for this limited i1nformation

Y
f
1xsv STONE A WEBSTER 1989
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EL 2 September 6, 1990

1s due to the fact that these are custom manufactured spray
evaporators for the Rocky Flats solar ponds.

When water sprayers are standard off-~the-shelf items, the
manufacturer's data includes, as a function of operating pressure,
the spray droplet size distribution, rate of discharge (volume per
unit time), and cone angle. Knowing the size of the spray openings
and the number of them, the initial wvelocities of the spray
droplets can be calculated along with their horizontal and vertical

components.

Given the limited amount of information available, a simple model
was developed to estimate the limiting wind velocity as a function
of the average horizontal velocity of the spray droplets (which the
simple model permits the calculation of), the height of the spray
above the water surface, the vertical distance between the top of
the spray and the rim of the pond, and the distance from the
centerline of the spray aerator to the nearest part of the pond

Irlm.

In order to calibrate this simple model, data from the following
reference was used:

Concentration of Brines by Sprav Evaporation, by G.0.G. ILof,

John C. Ward, S. Raraki, and A. Dellah, United States

Department of the Interior, January, 1972. For sale by the

Superintendent of Documents, U.S. Government Prainting Office,

Washington, D.C. 20402, Stock Number 2400-0728.
Specifically, this data was obtained from Table 17 on page 77 of
the above reference. The data was for water sprayers operating at
a pressure of 10 psi, where the base of the sprayer was 5 feet
above the water surface. This 1s an additional conservative factor
because the spray height 1s obviously greater than 5 feet. The
values used were the maximum radius of the spray in the downwind
direction for wind velocities of 0, 5, 10, and 20 mph.

From this data, the ratio of the spray radius at a given wind
velocity to the spray radius for no wind was calculated. This ratio
was plotted as a function of wind velocity. On the same graph, the
uncalibrated form of the limiting wind velocity equation was also
plotted and was a fair approximation for the 3/4A50 spray nozzle
which has a geometric mean spray droplet diameter of 0.162 cm.
Because the largest spray nozzle (the 3/4A120) has a geometric mean
spray diameter of 0.335 cm, the egquation developed was already
conservative even before calibration.

If the wind velocity 1s less than the initial horizontal component
of the spray droplet velocity, the largest drops go further
downwind than the small drops. Also, 1f the wind velocity is
greater than the initial horizontal component of the spray droplet
velocity, then the small drops go further downwind than the large
drops. Because, 1n general, this latter case is the one of interest
here, choosing data from a smaller drop size distribution is the



EL 3 September 6, 1990

more conservative estimate.

Consequently, the data from the 1/2A25 spray nozzle with a
geometric mean spray droplet diameter of 0.105 cm was actually used
to calibrate the equation in order to make the estimate even more
conservative.

From a consideration of the height and radius of the spray with no
wind, we calulated the following initial horizontal velocities:

At the 4 foot spray heaght, 12 mph

At the 5 foot spray height, 18 mph _
Given the above, we calculated the following limiting wind
velocities for each pond based on the freeboard measurements that
EG&G personnel made on July 26, 1990 (July 25, 1990, for pond
207C) . These are given in the following table for spray heights of
4 and 5 feet:

Pond Freeboard Limiting wind velocity, mph
on 26 Jul 90,
feet 4 foot spray 5 foot spray

heaight height

207A 2.44 30 22

207B North 2.39 32 24

207B Center 2.68 34 25

207B South 3.12 35 25

207¢C 4.27 Na 27

The choice of whether to start with either a 4 or 5 foot setting
we leave up to you, but believe there appears to be no real reason
for not starting with the 5 foot spray height. If I can be of any
further assistance, please call me at 273-6114.

Qb pod

John C. Ward, Ph.D., P.E., DEE
Supervisor, Environmental Engineering

JCW:JCW

Copies to:

R.V. Morgan
D. Shepherd

R. James



EXAMPLE CALCULATION OF LIMITING WIND VELOCITY

In the following eguation, the variables are defined as follows:
m 1s the limiting wind velocity in miles per hour
H 1s the horizontal carry of the spray droplets downwind of
the spray evaporator, feet. E 1s therefore also the
minimm distance between the centerline of the sprayer
and the nearest part of the pond rim.
D 1s the distance between the top of the spray and the top
of the pond rim, feet
d 1s the height of the spray above the pond water surface,
feet
v 1s the overall average velocity of the spray droplets in
the horizontal plane when there is no wind, feet/second
For the 5 foot high spray setting, v i1s 25.7 feet/second, and for
the 4 foot high spray setting, v i1s 17.5 feet/second. In pond
2072, 1f 3 spray evaporators are used, then the value of H 1s 88
feet. In ponds 207B North and 207B Centexr, H 1s 93 feet. In pond
207B South H 1s 90 feet, and it 1s 81 feet in pond 207C. Only one
spray evaporator will be used in each of the last 4 ponds (it 1s
Stone & Webster's understanding that pond 207C will not have a
spray aerator).
For the example, we will use the July 26, 1990, observation on
pond 207A, namely 2.44 feet of freeboard. We will assume the

spray height above the water surface i1s 5 feet. Therefore, in the
following equation,

H :=88 D *=2.56 d :=85 v := 25,7
H

Jo+a

m = 22.13

m = l. - 0.335 v
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