From: Shawn Garcia

Sent: Mon, 8 Dec 2014 11:22:05 -0600

To: Kerry Maroney

Cc: David Sloan; Russell Schreiber; Daniel Nix
Subject: Fwd: City of Wichita Falls - UV Disinfection System
Attachments: PWS _2430001_CO_20141124 Exception.pdf
Kerry:

You have a copy of the fully executed UV procurement contract between the City and Trojan,
the approved Trojan submittal, and correspondence from Trojan on anticipated delivery
(12/18/14). 1 would assume this would satisty TCEQ's request for a copy of the signed purchase
agreement?

As you know, we intend to Award the Construction Contract at the 12/16/14 City Council
Meeting with the Notice to Proceed and Installation shortly following all in an attempt to meet
TCEQ's UV Disinfection Requirement on the DPR. Time is of the essence. Please ensure Mr.
Stowell is aware of the required TCEQ project timeline. Let us know if you need anything else
from us to help speed up the approval proceed. We're moving full steam ahead until told
otherwise.

Thanks,

Shawn M. Garcia, P.E.

Civil Engineer 11 / Project Manager
Public Works / Engineering Division
City of Wichita Falls, Texas
940.761.7477 Office

940.761.6873 Fax
shawn.garcia@wichitafallstx.gov

---------- Forwarded message ----------

From: Craig Stowell <Craig.Stowell@tceq.texas.gov>

Date: Mon, Dec 8, 2014 at 10:27 AM

Subject: RE: City of Wichita Falls - UV Disinfection System

To: "Kerry D. Maroney" <kdm@bmiwf.com>

Cc: Shawn Garcia <shawn.garcia@wichitafallstx.gov>, David Sloan <DWS@freese.com>, Vera
Poe <vera.poe@tceq.texas.gov>, Joel Klumpp <joel.klumpp@tceq.texas.gov>

Kerry,



Yes, you did get exception approval to use the Trojan system (see attached). If you note
on page 3, drawings and specifications are required for approval before construction:

Engineering plans and specifications for the proposed UV disinfection system are
required to be submitted to the TCEQ’s Utilities Technical Review Team (UTRT, MC
159) for review and approval of their construction as specified in 30 TAC §290.39(h)(1).

As I discussed with you on the phone, your specification for the UV system included two
acceptable manufacturers Trojan and ETS while the exception only approved the Trojan
system. I understand that Wichita Falls has purchased the Trojan system so to complete
my review I need a copy of the signed purchase agreements documenting purchase of
the Trojan system.

Craig A. Stowell, P.E.

Texas Commission on Environmental Quality
Water Supply Division

Utilities Technical Review Team, MC-159
P.O. Box 13087

Austin, Texas 78711-3087

Tel. 512-239-4633

How is our customer service? Fill out our online customer satisfaction survey at
www.tceq.texas.gov/customersurvey.

From: Kerry D. Maroney [mailto:kdm@bmiwf.com]

Sent: Friday, December 05, 2014 5:11 PM

To: Craig Stowell

Cc: Shawn Garcia; David Sloan

Subject: FW: City of Wichita Falls - UV Disinfection System




Craig: See the following :

From: Kerry D. Maroney

Sent: Friday, December 05, 2014 5:06 PM

To: 'CRAIG.STOWELL@TCEQ.Texas.gov

Subject: City of Wichita Falls - UV Disinfection System

Dear Mr. Stowell:

Based on our phone conversation this afternoon, I am providing you with an update on this
project. On October 21, 2014, the City of Wichita Falls contracted with Trojan Technologies to
supply two (2) Trojan 2L.24 (Expandable to 8L24) UV Chambers w/ActiClean Cleaning System
(ACS)., to be installed at the Cypress Water Treatment Plant. Each unit is design for a rated
capacity of 10 MGD and will be installed downstream of the existing RO Permeate Storage
Tanks. It is anticipated these units will arrive at the Cypress Plant within the next 2 to 3 weeks,
and installation of the units is scheduled to be complete within 45 calendar days of the units
being delivered to the plant.

It should be understood, that by letter dated October 14, 2014 (See attached), TCEQ approved of
these units for use at the Cypress WTP.

If you have any questions, please contact me.

Kerry D. Maroney, P.E.

940-766-0156 (Office)

940-781-3581 (Cell)



Bryan W. Shaw, Ph.D., P.E., Chairman
Toby Baker, Commissioner

Zak Covar, Commissioner

Richard A. Hyde, P.E., Executive Director

PWS_2430001_CO_20141124_EXCEPTION

Texas Commission on Environmental Quality
Protecting Texas by Reducing and Preventing Pollution

November 24, 2014

Mr. David W. Sloan, P.E., BCEE
Freese and Nichols

4055 International Plaza, Suite 200
Fort Worth, TX 76109

Subject: City of Wichita Falls — PWS ID No. 2430001
Request for an Exception to the UV-Pathogen-Removal Rule
Cypress Temporary Direct Potable Reuse Water Treatment Plant,
TCEQ Plant ID No. TP410791
Wichita County, Texas

RN 105598759; CN 600129316

Dear Mr. Sloan:

On October 17, 2014, the Texas Commission on Environmental Quality (TCEQ) received your
letter dated October 17, 2014, requesting an exception for innovative/alternate treatment to
apply an ultra violet (UV) light for a pathogen-removal process for UV disinfection credit at the
City of Wichita Falls’ Direct Potable Reuse Water Treatment Plant (Temporary DPR WTP). The
requirements for UV-pathogen-removal are specified in Title 30 of the Texas Administrative
Code (30 TAC) §290.42(g)(5). The City proposes to use the TrojanUV Swift™™ ECT 8L24-2L
model for UV disinfection treatment at the Cypress SWTP. Your letter includes data from a
Temporary DPR WTP revised concentration time (CT) study that shows the TrojanUV Swiftm
ECT 8L24-2L UV-reactor system will be operated at a maximum flow rate of 10.0 million
gallons per day (MGD).

On November 19, 2014, TCEQ received your letter dated November 19, 2014, which was sent in
response to the TCEQ letter (Letter) dated November 10, 2014, granting initial approval for the
use of UV disinfection at the City’s Temporary DPR WTP. In your response, you request that the
TCEQ approve an alternative flow metering requirement contained in Condition 2 of our Letter.
This condition requires installation of a flow meter on the inlet piping of each UV reactor and
you do not believe this to be necessary for proper monitoring of the facility. Specifically, you
state that the UV reactors have been selected to provide full treatment of all flow through a
single reactor, with a second reactor provided as a spare. The off-duty reactor will be valved off
until it is needed, at which time the on-duty reactor will be taken off-line, valved off, and the
spare reactor will be placed into service. As a result, the existing permeate flow meter should
provide adequate flow metering capability since no other flow may enter or leave the pipeline
between the reactor and the flow meter. Based on our review of your letter and data, we are
approving your request and reissuing the granted exception for UV-pathogen-removal
treatment under the conditions below. This letter replaces our November 10, 2014
letter.

P.O.Box 13087 e« Austin, Texas 78711-3087 « 512-239-1000 ¢ www.tced.texas.gov
How is our customer service? www.tceq.texas.gov/goto/customersurvey




Mr. David W. Sloan, P.E., BCEE

Page 2

November 24, 2014

1.

The City must operate the TrojanUV disinfection unit as required by the Enclosure 1,
TCEQ TrojanUVSwift™ 8L24-2L Approval Letter, dated October 14, 2014.

The City must either document the standard operating procedure (SOP) for switching
between the on-line and spare UV reactors or install a flow metering device on each UV
reactor. The SOP must be submitted to the TCEQ for review before the UV reactors are
placed in service. The SOP should be submitted to the Technical Review and Oversight
Team whose address can be found at the end of this letter.

UV light sensor and UVT analyzers must be properly calibrated as required in 30 TAC
§290.46(s)(2)(D).

The City must continuously monitor and record UV intensity as measured bya UV

sensor, lamp status, flow rate through the unit, UV transmittance, and lamp power, in

accordance with 30 TAC §290.111(d)(3)(A).

The City must monitor and record the amount of water treated by each UV unit each
month and the amount of water produced each month when the unit is not operating
within validated conditions in accordance with 30 TAC §290.111(d)(3)(B). A UV unit is
considered to be operating outside the validated conditions when:

a. the validated dose falls below that dose needed to achieve the target level of
pathogen inactivation,

. thereactor operates at a flow rate that exceeds the maximum validated flow rate,

b
c. the UV transmittance of the water falls below the minimum validated UVT, or
d. one or more of the lamps is inoperative.

e

The Cypress SWTP must provide a minimum 3.0-log inactivation of
Cryptosporidium through the use of UV light. If the Cypress SWTP produces
off-spec water for more than four (4) consecutive hours during a day, the SWTP
must be taken off-line, and the UV reactor must be inspected, and, if necessary,
repaired.

If the TrojanUV SwiftTM 8L24-2L reactor is operated at flow rates below 1.0 MGD or the
UV transmittance of the water being treated by this reactor exceeds 98%, the calculated
reduction equivalent dose (REDcai) value must be based on a minimum validated flow
rate of 1.0 MGD and a maximum validated UVT of 98%.

The City must write SOPs for the handling of “off-spec” water, water produced under
conditions outside the validated operating parameters. These SOPs must be submitted
to the TCEQ for review at the same time the construction plans are submitted.

Monitoring and recording, using the SWMOR-ALlt form (see Enclosure 2), are required
for flow rate, UV sensor readings, lamp status, etc., at least once every 15 minutes, when
disinfection credit is being claimed.,

The City must keep a copy of the Trojan UV validation report on site, and the SWTP
operators must have a way to verify that the proper control algorithms and coefficients
are being used for each Trojan UV unit at the SWTP.



~ Mr. David W. Sloan, P.E., BCEE

Page 3
November 24, 2014

The proposed UV system has been sized to provide a 3.0-log inactivation of Cryptosporidium.
The Cypress SWTP installation will involve the 24-inch TrojanUVSwift™ ECT 8L24-2L reactor
with 2 lamps. The 8L24-2L reactor will operate at flow rates of up to 10.0 MGD, with a second
8L24-2L reactor serving as the stand-by reactor. The maximum approved disinfection credits
for the reactor and operating condition are described in the table below.

TrojanUVSwift™ ECT 8L24-2L UV Disinfection Design Criteria

Design Criteria Type of Unit Design Value
Flow Rate MGD 0.0 - 10.0
Cryptosporidium disinfection Log inactivation 3.0
Giardia disinfection Log inactivation 3.0

Engineering plans and specifications for the proposed UV disinfection system are required to be
submitted to the TCEQ’s Utilities Technical Review Team (UTRT, MC 159) for review and
approval of their construction as specified in 30 TAC §290.39(h)(1). Please contact the UTRT
leader, Ms. Vera Poe, P.E., by phone at (512) 239-6988, or email at Vera.Poe@tceq.texas.gov for
submission instructions for the plan review of your plans-and-specifications submittal.

All granted exceptions are subject to periodic review with subsequent amendments, revision, or
revocation possible if evidence is found that the granting of an exception results in a degradation
of water quality or water supply.

This exception is not intended to waive compliance with any other TCEQ requirement in

30 TAC Chapter 290, or in the conditional approval letter, dated August 5, 2014, for Full-Scale
Operation of the Temporary DPR Project. This exception cannot be used as a defense in any
enforcement action resulting from noncompliance with any other requirement of 30 TAC
Chapter 290.

If you have any questions, or need further assistance, please contact Mr. Bill Melville, P.E., at
Bill. Melville@tceq.texas.gov, or by telephone at (512) 239-4729, or by correspondence at the
following address:

Technical Review & Oversight Team (MC 159)
Texas Commission on Environmental Quality
P.O. Box 13087

Austin, Texas 78711-3087.

Sincerely,

(e
Joel Klumpp, Team Leader
Technieal Review & Oversight Team
Plan & Technical Review Section
Water Supply Division
Texas Commission on Environmental Quality

JPK/WRM

Enclosures: 1. TCEQ TrojanUVSwift™ 8L24-2L Approval Letter, dated October 14, 2014
2. SWMOR-AIt Form



Mr. David W. Sloan, P.E., BCEE
Page 4
November 24, 2014

ce: The Honorable Glenn Barham, Mayor, City of Wichita Falls, P.O. 1431,
Wichita Falls, TX 76307-1431



Bec:

TCEQ Abilene Regional Office — R3



Bryan W, Shaw, Ph.D., P.L., Chatrman
Toby Baker, Commissioner

Zak Covar, Commissioner

Richard A, Hyde, P.E., Bxecutive Director

PWE_CO..20141014._UV Validation Report

Texas Commission on Environmental Quality
Protecting Texas by Reducing and Preventing Pollution
October 14, 2014

Mr., Robert Haas, P.E,, PMP :
Trojan Technologies
3020 Gore Rd,

Landon, Ontarlo, Canada
NEV 4T7

Re:  Approval of Trojan Technologies TrojanUVSwift™ 8124-2L UV Disinfection System

Dear Mr. Haas;

The Texas Commission on Environmental Quality (TCEQ) has completed Its review of the final valldation
report entitled “Trojan Technologles UV Valldatlon of the TrojanUVSwift” 8L24-2L, Rev B” (Report) which
s dated March 2008, The TCEQ recelved the Report on June 26, 2014, We have also reviewed the
Report appendices and other supplemental Information which your company provided, Based on this
review, we are conditionally approving the use of the TrojanUVswiit™ 8L24-21, ultraviolet light {(UV)
system for drinking water disinfection In the State of Texas,

Approval Conditions
The TCEQ Is approving the use of the Model 8L24-2L reactor for disinfection credit with the following
conditions.

1) Apublic water system that wants to use ultraviolet light (UV) as a means of meeting disinfectlon
requirements In Texas must obtain the TCEQ's prior written approval for each installation. To
obtaln this approval, the system’s consulting englneerwill need to submit the following
materlals for our review and approval:

a) A wrltten request to use Innovatlve or alternative treatment technologles as required by
Title 30 of the. Texas Administrative Code (30 TAC) §290.42(g)(5); and
b) Sealed engineering plans and specifications for the proposed Installation.

2) The UV reactor must meet the following specifications:

Number of Lamps 2
Lamp Model and Medium-Pressure Lamp from Heraeus-Noblelight
Part Number (P/N) Trojan Technologles Lamp Assembly P/N 820695-024

Numher of UV
Intensity Sensors

Sensor Model and PN TroJanUVSwft" 24 Double Sensor, P/N 015363-82.7985

Lamp and Sensor Sleeves | Fused type 021 AL quartz sleeves from GE Quartz, Inc.
Model and P/N Trojan Technologles P/N 820820437‘(_-3

1

How g our customor servies? www.lee Hduxas.gov/gotofoustomoerstrve
Y




Robert Haas, P.E
Approval of 81.24-21. Water Disinfactlon System

Page 2

October 14, 2014

3)

5)

6)

The reactor must be installed in accordance with sectlon 3.6.2 of the USEPA’s Ultraviolet
Disinfection Guldance Manual (UVDGM), Based on the Information provided in Section 2.1 of

the Repart, the Installation must provide at least 120 Inches of stralght pipe with a 24-Inch
dlameter Immedlately upstream of the reactor, This sectlon of plpe may contaln no valves or
other appurtenances which would alter the hydraulic charactaristics of the flow within the
reactor, Alternately, the engineering plans must include a computational fluld dynamics (CFD)
model showing that the hydraullcs of the proposed Installation are equivalent to those achleved
during validation tasting,

Par Title 40 of the Code of Federal Regulatlcms {40 CFR) §141,720(d)(1), the LV reactor must be
operated within the validated conditions shown in the table below:

Validated UV Transmittance (UVT) Range 70 - 98%
Valldated Flow Rate Range 1.0-25.6 MGD

Minimum Cryptosporidium [nactivation Credit Allowed g "
and Its corresponding Required Dose (Dyyq) 1.0-log @ 2.5 mi/cm

Maximum Cryptosporldium Inactivation Credit Allowed ] 2
and its corresponding Required Dose (D) 4.0-log @ 22.0 mJ/em

Note: mJ/em* = millljoules per square centimater

Based on the information contained In Sections 1.4 and 5.5.2 of the Report, the reactor’s

Validated Dose (Dyy) algorithm for Cryptosporidium inactivation must be based on the following
equation.

REDCG”C . RLDCE}ICU .
VE BrenX [_1 o T\c"%[}

Dyat =

Where: D, = Valldated UV Dose, In mJ/cm?;
' REDg, = the caleulated Reduction Equivalent Dose, in mi/em?, as described in
ftem 6.
VF = the Valldation Factor;
Buro = the Reduction Equivalent Dose (RED) Bias factor, as described in
ltem 8; and
U = the uncertainty of validation, as described In ltem 9.

When determining the value of Dy,, the reactor’s control algorithm must use the Uy formula
and Bgep for the T1 phage when the RED . value Is below 12 mJ/cm and the Uyy formula and
Brep for the MS2 phage when the value of REDy Is 12 mi/em? or higher. This approach will
ensure that the reactor operates under validated conditions and slmpllfy the calculation of the
uncertalnty of validation value,




Robert Haas, P.E

Approval of 8L.24-21 Water Disinfection System
Page 3

October 14, 2014

7) Based on Information contained in Sectlons 1.2 and 5.5.2 of the Report, the UV reactor's
calculated Reduction Equivalent Dose must be determinad using the followlng equation,

y DM E' X UVA 45" x YYA?
107 x VAT WA of ("“QSQ>

REDeoje = RECF

Where:  RED,,, = the calculated Reduction Equivalent Dose, In mJ/cm?

UVA = UV absorbance In base 10 of the water In a L centimeter {cm) light
path, cm™,
BUVT
=080 (50
UvT = the UV wataer transmittance through 1 cm, measured at 254 nrn,

expressed as a value between 70 and 98;

5 = the UV intensity measured by the sensor output under actual
operating conditions, In milllwatts per square centimeter (mW/em?)

So = the corresponding UV intensity, in mW/cm?, with new famps and
sensor and without any fouling;

Q . = flow rate, in million gallons per day (MGD);

A B, CL D E, and F' o= dose equation coefficlents shown in Table 1.2 of the
Report; and

ASCF = the ahsorbance spectra correction factor,
= 1.3,

8) Based on the Information contalned in Sections 1.2 and 5.4.3 of the Report, the pradicted
output of the UV sensor must be determined using the following equatlon,

S (A X PETCXUWTHDXUVT? o pf wEXUVT 4 UVTE | ary (I x O)) X exp(J X UVT)

Where: So = the predicted sensor output under Ideal condltions {new sensor,

new lamp, and no fouling), In mwW/cm?:

p = the lamp power ballast setting, expressed as percentage, on a scale
of 0 1o 100% power;

UVT = the UV water transmittance through 1 cm, measured at 254 nm,
exprassad as a value between 70 and 98;

So = the predicted output of a new, clean UV sensor at the operating
UVT, In mW/em?

2] = the sensor viewing angle shown in Table 5.2 of the Report,

expressed as radlans; and

A B, G, D, F G H, 1, and ) = coefficlents In Table 1.1 (and Table 5.3) of the
Repart, .

'
/




Robert Haas, P.E

: Approval of 81.24-21 Water Disinfection System
' Page 4

Octolier 14, 2014

9)  The value of RED Blas factor (B ) must elther be determined based on the slte-specific YV
transmittance of the fead water or based on an assumed UVT value of 70%. In alther case, the
| ‘ Breg must be determined using the RED Blas Tahles shown In Appendix G of the UVDGM anc
! ' the UV sensitivity of the T4 or the MS2 phage, as approptiate, Based an the data presented In
the Repart, the UV sensitivity (dose-response) of the T1 phage used durlng the validation
testing was 5,068 mi/cm? per log Inactivation as shown In Table 5.4b of the Report, and the
UV sensitivity (dose-response) of the MS2 phage used during the valldation testing ls
described by the following equation.

UV sensitivity = A + B x log inactivation

Where: UVsensitivity = the UV sensltivity of the phage used in the validation test,
in mi/em?

log Inactivation = the desired log Inactivation of the target pathogen; and

Aand B = the coefficients shown In Table 5.4a of the Report,

10} Based on the Information contalned in Sectlon 6.2.4 of the Report, the uncertalnty of
interpolation must be based on the following equations, as applicable,

Uyar= JUR+ Ud+ Udg
Where: Uyl = the uncertalnty of the validation data

Uiy =the uncertainty of interpolation for the MS2 and T4 phages, as
described In item 11;

U = the UV Sensor uncertainty,
= 0, based on the valldation test data; and

Upn = the uncertalnty of the dose response of the speclfic phages usad In
the valldation test, »
=0, hased on the minimum log removal credit allowed for this reactor
in Texas,

11)  Based on the Information contalhed In Section 6.2.4.1 of the Report, the uncertalnty of
Interpolation must be based on the following equations, as applicable,

7423 . 1604
Yin sz = g oF U = g

Where; Unmsz = the uncertalnty of Interpolation used when using the UV sensitivity
and Bpep of the MS2 phage to calculate the value of D

valr

Uny 11 = the uncertainty of Interpolation used when using the UV sensitivity
and By of the T1 phage to calculate the value of Dy and

REDaic = the calculated reduction equivalent dose, In mJ/cm?,

12)  The englneering plans and specifications must include the proposed algorithms and
correction factors that will be used to calculate the value of the validated dose
(Dva) aind the corresponding log Inactivation for each of the pathogens for which
Inactivation credit is being requested.



Robert Haas, P.E
Approval of 81.24-21, Water Disinfection System

Page 5

October 14, 2014

Validation Report Summary

The Report indicates the validation study on the 8L.24-21. model reactor was
conducted by Carollo Englneers at the Portland UV Valldation Facllity in Portland,
Oregon. Laboratory services were provided by the GAP EnviroMicroblal Services
(GAP), which Is located In London, Ontarlo, Canada and Is accredited In accordance
with the Canadian Assoclation for Laboratory Accreditation (CALA) requirements, All
testing and analyses were conducted In accordance with the requlrements of the
UVDGM. The 8L24-2L reactor was valldated using the MS2 and T1 bacteriophages
over a three-dimenslon matrix of ultraviolet transmittance (UVT), flow, and power
Input, with all Lamps Installed but only Lamp 1 and Lamp 2 operational and
all other Lamps off. Super Hume™ was used to adjust the UVT of the fead water
and the chlorine residual of the feedwater was measured several times each day to
ensure the water contalned no detectable chlorine residual.

The dose-response, or sensitivity, of the two viral surrogates was determined using
GAP's colllmated beam apparatus and monochromatic, low-pressure UV lamps,
samples for this part of the valldation test were collected from the influant tap on
the reactor valldation stand during each day that blodosimetric tests were conducted
on the reactor. Each sample was exposed to at least six different UV doses
(Including an undosed control blank), and each exposure was performed In triplicate,

The blodosimetric tests performed on the 8L24-2L reactor were conducted using new
medium-pressure UV lamps, and Lamps 1 and 2 were “burned in” for a total of 100
hours before the blodosimetric testing was Inltlated, A total of 25 blodosimetric tests
were conducted on the 8L24-2L reactor using the MS2 phage, and a total of 21 tests
were conducted using the T1 phage. Three to flve sample sets (Feed water and product
water) were analyzed for each test condition, The boundary condlitions for the results
are summatrized in the table shown below.

Parameter Boundary Conditions

30% to 100% of full power rating
(.2, 2.7 t0 9.1 kilowatts (kwW))

Input Power Level

UV T4 70 to 98%
Flow Rate 1.0 to 25.5 MGD
Measured MS2 RED 10,00 to 120,00 mJ/em?
Measured TL RED 2.5 to 20 mJ)/cm? ]

For any questlons, please contact Bill Melville, P.E., at Rill. Melville@tceq.texas,qoy, or at
(512) 239-4729, or at:

Water Supply Division, MC-159

Texas Commisslon on Environmental Quality
P.O. Box 13087

Austing, Texas 78711-3087

Sincerely,

T N ¢
i
s ey '

/

I

Willlam R, Melville, p.E,™
Technical Review & Oversight Team
Plan & Technical Raview Sactlon

Texas Commisston on Environmental Quality

Jogl )ympp, Acting Manager
Plan & Technical Review Saction
Water Supply Divislon

ces Ms. Vera Poe, P.E., Team Leader, Utllitles Technlical Review Team - MC 159

Texas Commisslon on Environmental Quality
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