Bi1GGs & MATHEWS, INC.

' Consulting Engineers

July 25, 2013

Joel Klumpp, Team Leader

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

Austin, TX 78711-3087

RE: City of Wichita Falls
PWS ID No. 2430001
Temporary Direct Potable Reuse Project
Response to 3rd set of TCEQ Questions (7/05/13)

Dear Mr. Kiumpp:

On July 5, 2013 the Texas Commission on Environmental Quality (TCEQ) provided us by
E-Mail (Attached) a 3™ set of questions for the City to answer along with requests for submission
of additional information and documentation, as TCEQ continues to review the Temporary
Direct Potable Reuse Project (DPRP) proposed for the City of Wichita Falls.

As requested, please find attached our response to each of the questions along with all requested
additionat information and documentation for your review and comments. In addition to a PDF,
we have sent three (3) hardcopies to Austin and one (1) to Region 8.

TCEQ GENERAL DISCUSSION:

The following bullet items requesting information were listed in the TCEQ's February 8, 2013
response letter (TCEQ Concept Response) to the City of Wichita Falls’ (City) Concept Paper for
the Emergency Reuse of Wastewater Effluent as a Source of Direct Potable Reuse in Wichita
Falls (City Concept Paper)} submitted November 13, 2012. They are repeated here to provide
continuity for the discussion of removal and inactivation of viruses and Giardia in the DPR
plant.

o TCEQ Concept Response, Page 7 of 14
The City will need to provide at least 9.0-log of total viral removal or inactivation through
the temporary Cypress DPR WTP. Based on consultations with EPA Region 6 staff, the
TCEQ has concluded that 1.0 log of additional viral log inactivation, for a total of 9.0-log,
will provide an equivalent safety factor to that provided when chlorination precedes
ammonia addition.

o TCEQ Concept Response, Page 9 of 14
Please note that 8.0-log or greater (based on the City's selected disinfection protocol), 6.0-
log and 5.5-log of removal and/or inactivation of viruses, Giardia cysts and Cryptosporidium
oocysts, respectively, only provide protection of public health for specific concentration
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levels of these pathogens in the RR WWTP effluent. To date, the City has reported the

Jollowing maximum pathogen concentration for the RR WWTP effluent:

o Giardia concentration of 34.82 cysts per liter;

o Cryptosporidium concentration of 5.04 oocysts;

o E. coli concentration of 160 most probable number (MPN) per 100 milliliters
(1,600 MPN per liter);

o Total coliform concentration of 3,200 MPN per 100 milliliters (32,000 MPN per
liter); and

o No maximum data was available for total culturable virus concentrations, but a
2009 average concentration of <0.387 MPN per 100 milliliters (<3.87 MPN per
liter) was provided.

o TCEQ Concept Response, Page 10 of 14
The CT Study spreadsheet for the proposed temporary Cypress DPR WTP,
including the dimensions of all pipelines and treatment units. The spreadsheet
should include the minimum detention time in the MF and RO membrane portion of
the Cypress DPR WTP, the conventional portion of the Cypress DPR WTP, and any
subsequent storage before release to the distribution system.

o  TCEQ Concept Response, Page 10 of 14
A description of multi pathogen treaiment barriers, an analysis of what levels of
treatment will be provided if a single or mudti-barriers should fail, and what
safeguards will be in place to prevent failure and response actions and timelines
for treatment failures.

TCEQ Comment:
The TCEQ staff continues our research regarding the health risk at different

concentrations of pathogens in the water to be ingested. Surface water treatment
plants (SWTPs) must provide a combined removal and inactivation treatment that
only allows an average annual risk of 1 infection per 10,000 persons. To achieve this
protection, no more than 7.0 x 107 Giardia cysts/L can be in the water ingested.
A total of 6.0-log removal and inactivation will only provide this protection if the
Giardia cyst concentration in a raw water source is no greater than 7.0 cysts/L.
However, the City’s reported maximum Giardia concentration in the RR WWTP
effluent was 34.815 cysts/L.

This concentration of Giardia cysts will require a combined minimum removal
and inactivation of 7.0-log for the treatment processes used by the City when
treating the RR WWTP effluent as a raw water source for human consumption. In
addition, Texas SWTPs are required to provide a minimum of 0.5-log inactivation of
Giardia using disinfection regardless of the amount of removal achieved. This
requirement provides for multiple barriers against Giardia. Therefore, at least 1.0-log
tnactivation of Giardia using an acceptable disinfection process must also be provided.
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TCEQ Questions:

We have compared the TCEQ Concept Responses pasted on the previous page with the
City’s submitted preliminary engineering report (PER), exception requests, and
proposed Full-Scale Verification Testing Protocol. Based on the change in minimum
required log removal and inactivation for Giardia and our review, we have the
Jfollowing questions:

1. How do the submitted CT inactivation calculations in the PER’s Appendix J,
Items Nos. 1 through 4 provide for a total of 1.0-log inactivation for Giardia in
the RR WWTP effluent at the reported chloramine residuals (measured as
monochloramine)} for the different disinfection zones? At different chloramine
residuals? Please use the attached CT study template to show the inactivation
provided by disinfection for both the WWTP effluent and the raw lake water
sources.

Please review the attached Table A: TCEQ Approved Maximum Log Remouval
Credits for the Proposed Temporary Cypress DPR WTP and Table B: TCEQ
Minimum Required Log Inactivations for the Proposed Temporary Cypress
DPR WTP prior to completing the TCEQ’s v7 CT Templale.

Response: See Attachment A “Recalculation of Overall Log Inactivation Credits Using
New TCEQ CT Template (v.7) and Application of TCEQ Logic on Log Inactivation
Requirements.”

2. How do the submitted CT inactivation calculations in the PER’s Appendix J, Items Nos. 1
- 4 provide for a total of 5.0-log inactivation of viruses in the RR WWTP effluent at the
reported chloramine residuals (measured as monochlovamine) for the different
disinfection zones? At different chloramine residuals?

This question is based on the observation that the proposed removal treatment processes
Jor the RR WWTP effluent can achieve a maximum of 4.0-log removal of virus from the
proposed treatment process (see attached Table A). Therefore, a minimum of 5.0-log

inactivation must be achieved using either chemical or ultraviolet disinfection (see
attached Table B).

Response: See Attachment A “Recalculation of Overall Log Inactivation Credits Using
New TCEQ CT Template (v.7) and Application of TCEQ Logic on Log Inactivation
Requirements”

3. Please provide all of the laboratory results for total culturable virus concentration in the
RR WWTP effluent data.

TCEQ staff found only six results for the total culturable virus concentration in the RR
WWTP effluent. We would like to review the entire data set.

Response: See Attachment C for requested Iaboratory results.
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TCEQ Requested Documents:
1. Addendum replacement pages will need to be included for the PER’s Section 8.0,
virus and Giardia tables on pages 17 and 18, Appendix J, and any other location
in the PER where it is needed to address the TCEQ’s comments regarding the

required log removal and inactivation for the proposed temporary Cypress DPR
WTP,

Response: Upon approval of the completed Templates by TCEQ, we will submit the
necessary PER Addendums.

2. Once you have completed the two TCEQ CT Templates, please submit copies to
the TCEQ. Please note:

a. TCEQ’s version v7 CT Template {attached) must be used for
demonstrating compliance for the RR WWTP effluent’s disinfection
protocol. At this time, under the “Log Inactivations” for “Performance
Standards” on the “CT Calculator Worksheet”:

i. 1.0 must be entered in the cell for “Giardia lamblia Cysts”; and

ii. 5.0 must be entered in the cell for “Viruses.”
Response: See Attachment B for requested documents.

b. Since the TCEQ does not have a CT Template that will allow the
calceulations for the proposed two separate raw source waters receiving
different pre-treatments and requiring different minimum log remouvals
and inactivation, two separate CT Templates must be completed:
one for each of the following treatment processes:

i. 5.0-MGD of RR WWTP effluent being pre-treated with preformed
chloramines, through the Cypress 2008 MF/RO SWTP, blended
with 5.0-MGD Secondary Reservoir raw surface water after pre-
disinfection with chlorine dioxide, and the 10.0-MGD of blended
source waters being treated through the Cypress 2010
Conventional SWTP; and

ti. 5.0-MGD of Secondary Reservoir raw surface water pre
disinfected with chiorine dioxide, blended with 5.0-MGD of
partially treated RR WWTP efftuent, and the 10.0-MGD of blended
source waters being treated through the Cypress 2010
Conventional SWTP.

Response: See Attachment B for requested documents.
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¢. The minimum required inactivations in TCEQ’s attached Table B for
viruses, Giardia, and Cryptosporidium are contingent on:

i. The maximum concentrations in the RR WWTP effluent for:

A. Viruses being no greater than 22.2 MPN/L;
B. Giardia being no greater than 7o.0 cysts/L; and
C. Cryptosporidium being no greater than 9.48 oocysts/L

ii. The maximum concentrations in the water entering the distribution at
the effluent of the 10.0-MG GST for:
A. Viruses being no greater than 2.22 x 107 MPN/L;

B. Giardia being no greater than 7.00 x 1076 cysts/L;
C. Cryptosporidium being no greater than 2.999 x 105 oocysts/L;

and
D. E. coli being zero organisms found in a sample (no detection).

Response: See Attachment B for requested documents,

3. Please provide the following analytical results with the laboratory reports for
virus concentrations in the RR WWTP effluent:

a. The complete sample set used to obtain the reported 2009 virus average
concentration of 3.87 MPN/L in the RR WWTP effluent.

b. Any current virus concentration data for the RR WWTP effluent.

Response: See Attachment C for requested documents.

4. Provide any new onsite and offsite analytical results for Giardia and
Cryptosporidium concentrations in the RR WWTP effluent.

Response: There are no new onsite results to report and all offsite Giardia and
Cryptosperidium results have been submitted.
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Table A
TCEQ Approved Maximum Log Removal Credits for the
Proposed Temporary Cypress DPR WTP

TCEQ Approved Log Removal Pathogen Credit
Individual Removal Barriers for Individual Removal Barriers
Virus Glardia Cryptosporidium
MF/RO SWTP’s Coagulation, Flocculation and
/ROS! 8 0.5 05" 0.5

Clarification

MF Membranes 1.5° 3.0%? 3.0

RO Membranes 0.0 0.0 0.0

Conventional SWTP’S Coagulation, Flocculation and
Ml & 0.51 0.51 0.5

Clarification

Conventional SWTP’s Gravity Filters 1.5 2.5 2.5

Gravity Filters w/CFE < 0.15 NTU 0.0 {(+0.5)° (+0.5)°

Gravity Filters w/IFE < 0.15 NTU 0.0 (+1.0)° {(+1.0)¢

Total of TCEQ Maximum Approved 4.0 6.5 6.5
Log Removal Credits ' (7.0°0r7.5%7 (7.0°0r7.5%7

Footnotes:

1. Maximum allowed removal by 30 TAC §290.111(d){(1).

2. Ifa TCEQ approved Challenge Test review does not result in a LRV, value less than 3.0-log, based on maximum
verifiable log removal of 3.0 by a direct integrity test (DIT) as approved in TCEQ’s 4/30/2012 letter.

3. The combined filirate effluent for the MF membrane uniis cannot exceed 0,100 NTU.

4. Asspecified in Footnote C of 30 TAC §290.111(c)(3)(B).

5. Additional credit allowed if the combined filter effluent (CFE) turbidity level for the conventional gravity filters is [ess than
0.15 NTU.

6. Additional credit allowed if the individual filter effluent (IFE) turbidity level for each of the conventional gravity filters is
less than 0.15 NTU.

7. A system cannot simultaneously claim both the additional 0.5-log credit for CFE turbidity levels below 0,15 NTU and the
additional 1.0-log credit for TFE turbidity levels below 0.15 NTU referenced in Footnotes 6 and 7 above. No more than one
of two these additional removal credits can be claimed during any given month.

Table B
TCEQ Minimum Required Log Inactivations for the
Proposed Temporary Cypress DPR WTP
Virus Giardia Cryptosporidium
TCEQ Required Log Removal and Inactivation Totals 9.0" 7.0° 5.5°
TCEQ Maximum Approved Log Removal Credits * 4.0 6.5 6.5
TCEQ Minimum Reguired Log Inactivation 5.0 1.0° 0.0

Footnotes:

1. Based on 8.0-log for a maximum reported total culturable virus concentration of 3.87 MPN/L average for 2009 and a
required additional 1.0-log safety factor for using preformed chloramines as a predisinfectant of the wastewater treatment
plant effluent (i.e., not providing a free chlorine, or another acceptable oxidant, residual prior to using chloramines).

2. Based on a maximum reported Giardia cyst concentration of 34.815 cysts per liter on 5/21/2012.

3. Based on a maximum reported Cryprosporidium oocyst concentration of 5.038 cocysts per liter on 9/18/2012.

4. Based on the minimum removal credits shown in Table A above.

5. A minimum {.0-log inactivation using chemical disinfection or UV irradiance must be provided for Giardia regardless of

total removal credit provided.
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As you have additional questions please provide those in a timely manner for our response.

Cc: Russell Schreiber, P.E.
Public Works Director
City of Wichita Falls, Texas

Daniel Nix

Public Utilities Operations Manager
City of Wichita Falls, Texas

2012-257

Sincerely,
BIGGS & MATHEWS, INC.

Kerry D. Maroney, P.E.
President



Kerry D. Maroney

From:

Sent:

To:

Cc:

Subject:
Aftachments:

Russell, Daniel, and Kerry,

Joel Klumpp [jeel. kiumpp@tceq.texas.gov]

Friday, July 05, 2013 7:57 AM

Kerry D. Maroney; Daniel Nix; Russell Schreiber

Linda Brookins; Ada Lichaa; Vera Poe; Jaya Zyman-Ponebshek

[Wichita Falis] Third Sef of Questions re Emergency DPR Project

2430001-07052013 3rd Set Questions.docx; Copy of CT Study Template v7 Excel2007
{2013-05-01).xlsm

Per discussion at our teleconference on Wednesday afternaan, please see attached for the TCEQ's third set of questions
from our review of the materials submitted in support of the Wichita Falls Emergency DPR Project. Also attached is the
TCEQ CT Study Spreadsheet v7.

Please let me know if you have any questions.

Thank you,

Joel

Joel Klumpp | Team Leader | Technical Review and Cversight Team | TCEQ

12100 Park 35 Circle, Bldg. F | Austin, Texas 78753 | B & (512) 2394453 Fax: {512) 239-6050 | B4: Joel.Klumep@teeq.texas.qov




‘Wichita Falls Emergency Direct Potable Reuse Project
TCER’s Third Set of Questions and Requests for Information

The following bullet items requesting information were listed in the TCEQ’s February 8, 2013
response letter (TCEQ Concept Response} to the City of Wichita Falls’ (City) Concept Paper for
the Emergency Reuse of Wastewater Effluent as a Source of Direct Potable Reuse in Wichita
Falls (City Concept Paper) submitted November 13, 2012. They are repeated here to provide
continuity for the discussion of removal and inactivation of viruses and Giardia in the DPR
plant.

o TCEQ Concept Response, Page 7 of 14
The City will need to provide at least 9.0-log of total viral removal or inactivation through
the temporary Cypress DPR WTP. Based on consultations with EPA Region 6 staff, the
TCEQ has concluded that 1.0 log of additional viral log inactivation, for a total of 9.0-log,
will provide an equivalent safety factor to that provided when chlorination precedes
ammonta addition.

o TCEQ Concept Response, Page g of 14
Please note that 8.0-log or greater (based on the City’s selected disinfection protocol), 6.0-
log and 5.5-log of removal and/or inactivation of viruses, Giardia cysts and
Cryptosporidiumn oocysts, respectively, only provide protection of public health for specific
concentration levels of these pathogens in the RR WWTP effluent. To date, the City has
reported the following maximum pathogen concentration for the RR WWTP effluent:

o Giardia concentration of 34.82 cysts per liter;

o Cryptosporidium concentration of 5.04 cocysts;

o E.coli concentration of 160 most probable number (MPN) per 100 milliliters (1,600
MPN per liter);

o Total coliform concentration of 3,200 MPN per 100 milliliters (32,000 MPN per liter);
and

o No maximum data was avatlable for total culturable virus concentrations, but a 2009
average concentration of <0.387 MPN per 100 milliliters (<3.87 MPN per liter) was
provided.

« TCEQ Concept Response, Page 10 of 14
The CT Study spreadsheet for the proposed temporary Cypress DPR WTP, including the
dimensions of all pipelines and treatment units. The spreadsheet should include the
minimum defention time in the MF and RO membrane portion of the Cypress DPR WTP,
the conventional portion of the Cypress DPR WTP, and any subsequent storage before
release to the distribution system.

« TCEQ Concept Response, Page 10 of 14
A description of multi pathogen treatment barriers, an analysis of what levels of treatment
will be provided if a single or multi-barriers should fail, and what safeguards will be in
place to prevent failure and response actions and timelines for treatment failures.

TCEQ Comment
The TCEQ staff continues our research regarding the health risk at different concentrations of
pathogens in the water to be ingested. Surface water treatment plants (SWTPs) must provide a
combined removal and inactivation treatment that only allows an average annual risk of 1
infection per 10,000 persons. To achieve this protection, no more than 7.0 x 107 Giardia
cysts/Lcan be in the water ingested. A total of 6.0-log removal and inactivation will only
provide this protection if the Giardia cyst concentration in a raw water source is no greater than

7.0 cysts/L. However, the City’s reported maximum Giardia concentration in the RR WWTP
effluent was 34.815 cysts/L.



Wichita Falls Emergency Direct Potable Reuse Project
TCEQ’s Third Set of Questions and Reguests for Information

This concentration of Giardia cysts will require a combined minimum removal and
inactivation of 7.0-log for the treatment processes used by the City when treating the RR
WWTP effluent as a raw water source for human consumption. In addition, Texas SWTPs are
required to provide a minimum of 0.5-log inactivation of Giardia using disinfection regardless
of the amount of removal achieved. This requirement provides for multiple barriers against
Giardia. Therefore, at least 1.0-log inactivation of Giardia using an acceptable disinfection
process must also be provided.

TCEQ Questions
We have compared the TCEQ Concept Responses pasted on the previous pgae with the City’s
submitted preliminary engineering report (PER), exception requests, and proposed Full-Scale
Verification Testing Protocol. Based on the change in minimum required log removal and
inactivation for Giardia and our review, we have the following questions:

1. How do the submitted CT inactivation calculations in the PER’s Appendix J, Ttems Nos. 1
through 4 provide for a total of 1.0-log inactivation for Giardia in the RR WWTP effluent
at the reported chloramine residuals (measured as monochloramine) for the different
disinfection zones? At different chloramine residuals? Please use the attached CT study
template to show the inactivation provided by disinfection for both the WWTP eftluent
and the raw lake water sources.

Please review the attached Table A: TCEQ Approved Maximum Log Removal Credits for
the Proposed Temporary Cypress DPR WTP and Table B: TCEQ Minimum Required Log
Inactivations for the Proposed Temporary Cypress DPR WTP prior to completing the
TCEQ’s v7 CT Template.

2. How do the submitted CT inactivation calculations in the PER’s Appendix J, Items Nos. 1
- 4 provide for a total of 5.0-log inactivation of viruses in the RR WWTP effluent at the
reported chloramine residuals (measured as monochloramine) for the different
disinfection zones? At ditferent chloramine residuals?

This question is based on the observation that the proposed removal treatment processes
for the RR WWTP effluent can achieve a maximum of 4.0-log removal of virus from the
proposed treatment process (see attached Table A). Therefore, a minimum of 5.0-log
inactivation must be achieved using either chemical or ultraviolet disinfection (sce
attached Table B).

3. Please provide all of the laboratory results for total culturable virus concentration in the
RR WWTP effluent data.

TCEQ staff found only six results for the total culturable virus concentration in the RR
WWTP effluent. We would like to review the entire data set.

Requested Documents
1. Addendum replacement pages will need to be included for the PER’s Section 8.0, virus
and Giardia tables on pages 17 and 18, Appendix J, and any other location in the PER
where it is needed to address the TCEQ’s comments regarding the required log removal
and inactivation for the proposed temporary Cypress DPR WTP.

2. Once you have completed the two TCEQ CT Templates, please submit copies to the
TCEQ. Please note:

a. TCEQ’s version v7 CT Template (attached) must be used for demonstrating
compliance for the RR WWTP effluent’s disinfection protocol. At this time,



Wichita Falls Emergency Direct Potable Reuse Project
TCEQ’s Third Set of Questions and Reguests for Information

under the “Log Inactivations” for “Performance Standards” on the “CT Calculator
Worksheet”:

i. 1.0 must be entered in the cell for “Giardia lamblia Cysts”; and
. 5.0 must be entered in the cell for “Viruses.”

b. Since the TCEQ does not have a CT Template that will allow the calculations for
the proposed two separate raw source waters receiving different pre-treatments
and requiring different minimum log removals and inactivation, two separate
CT Templates must be completed: one for each of the following treatment
processes:

i. 5.0-MGD of RR WWTP effluent being pre-treated with preformed
chloramines, through the Cypress 2008 MF/RO SWTP, blended with 5.0-
MGD Secondary Reservoir raw surface water after pre-disinfection with
chlorine dioxide, and the 10.0-MGD of blended source waters being
treated through the Cypress 2010 Conventional SWTP; and

it. 5.0-MGD of Secondary Reservoir raw surface water pre disinfected with
chlorine dioxide, blended with 5.0-MGD of partially treated RR WWTP
effluent, and the 10.0-MGD of blended source waters being treated
through the Cypress 2010 Conventional SWTP.

¢. The minimum required inactivations in TCEQ’s attached Table B for viruses,
Giardia, and Cryptosporidium are contingent on:

1. The maximum concentrations in the RR WWTP effluent for:

A. Viruses being no greater than 22.2 MPN/L;
B. Giardia being no greater than 70.0 cysts/L; and
C. Cryptosporidium being no greater than 9.48 oocysts/L.

ii. The maximum concentrations in the water entering the distribution at the
effluent of the 10.0-MG GST for:

A. Viruses being no greater than 2.22 x 107 MPN/L;
B. Giardia being no greater than 7.00 x 10°¢ cysts/L;

C. Cryptosporidium being no greater than 2.999 x 105 oocysts/L;
and

D. E. coli being zero organisms found in a sample (no detection).

Please provide the following analytical results with the laboratory reports for virus
concentrations in the RR WWTP effluent:

a. The complete sample set used to obtain the reported 2009 virus average
concentration of 3.87 MPN/L in the RR WWTP effluent.

b. Any current virus concentration data for the RR WWTP effluent.

. Provide any new onsite and offsite analytical results for Giardia and Cryptosporidium
concentrations in the RR WWTP effluent.



Wichita Falls Emergency Direct Potable Reuse Project
TCEQ’s Third Set of Questions and Requests for Information

Table A
TCEQ Approved Maximum Log Removal Credits for the
Proposed Temporary Cypress DPR WTP

TCEQ Approved Log Removal Pathogen
Individual Removal Barriers Credit for Individual Removal Barriers
Virus Giardia Cryptosporidium
MF/'R'O SWTP’S Coagulation, Flocculation and 0.5t 05? 0.5
Clarification
MF Membranes 1.5* 3.0%° 3.0
RO Membranes 0.0 0.0 0.0
Conventional SWTP’S Coagulaticon, Flocculation and
Clarification ° 0.5’ 05 0.5
Conventional SWTP’s Gravity Filters 15" 25" 2.5
Gravity Filters w/CFE < 0.15 NTU 0.0 (+0.5)° (+0.5)°
Gravity Filters w/IFE < 0.15 NTU 0.0 (+1.0)° {(+1.0)°
Total of TCEQ Maximum Approved 4.0 6.5 6.5
Log Removal Credits ' (70°0r7.5%7 | (7.0%0r75%’
Footnotes:

Maximum allowed removal by 30 TAC §290.111(d){(1).

If a TCEQQ approved Challenge Test review does not result in-a LRVc-est value less than 3.0-log, based on
maximum verifiable log removal of 3.0 by a direct integrity test (DIT} as approved in TCEQ's 4/30/2012 letter.
The combined filtrate effluent for the MF membrane units cannot exceed 0.100 NTU.

As specified in Footnote € of 30 TAC §290.111(c)(3)(B).

Additional credit allowed if the combined filter effluent (CFE) turbidity level for the conventional gravity filters is
less than 0.15 NTU.

Additional credit allowed if the individual filter effluent (IFE) turbidity level for each of the conventional gravity
filters is less than 0.15 NTT.

A system cannot simultaneously claim both the additional 0.5-log credit for CFE turbidity levels below 0.15 NTU
and the additional 1.0-log credit for IFE turbidity levels below 0.15 NTU referenced in Footnotes 6 and 7 above.
No more than one of two these additional removal credits can be claimed during any given month.

Table B
TCEQ Minimum Required Log Inactivations for the
Proposed Temporary Cypress DPR WTP

Virus Giardia Cryptosporidium

TCEQ Required Log Removal and Inactivation Totals 9.0" 7.0° 5.5°

TCEQ Maximum Approved Log Removal Credits * 4.0 6.5 6.5

TCEQ Minimum Required Log Inactivation 5.0 1.0° 0.0

Footnotes:

L.

EARE ol

Based on 8.0-log for a maximum reported total culturable virus concentration of 3.87 MPN/1. average for 2009
and a required additional 1.0-log safety factor for using preformed chloramines as a predisinfectant of the
wastewater treatment plant effluent (i.e., not providing a free chlorine, or another acceptable oxidant, residual
prior to using chloramines).

Based on a maximum reported Giardia cyst concentration of 34.815 cysts per liter on 5/21/2012,

Based on a maximum reported Cryptosporidium oocyst concentration of 5.038 oocysts per liter on 9/18/2012,
Based on the minimum removal credits shown in Table A above.

A minimum 1.0-log inactivation using chemical disinfection or UV irradiance must be provided for Giardia
regardless of total removal credit provided.




ATTACHMENT A

Response To TCEQ Questions 1 & 2
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Recalculation of Overall Log Inactivation Credits Using New TCEQ CT Template (v.7)
And

Application of TCEQ Logic on Log Inactivation Requirements

On the 7/18/13 Conference Call, the TCEQ clarified an answer to a City question regarding the
application of 7.0 log Giardia & 9.0 log Virus inactivation requirements as they applied to the Raw
Surface water coming from the Secondary Reservoir. The City was concerned that the 7.0/9.0
requirement made treating the Secondary Reservoir untreatable at any temperature below 8.8 degrees
Celsius, which is the temperature that the City anticipates the water being at while conducting the Full
Scale Verification Study. The TCEQ offered the following explanation {though not endorsed by all TCEQ
officials on the Conference Call):

A) If the Wastewater Effluent stream can meet the 7.0 log Giardia & 9.0 log Virus inactivation
without any assistance from the 2010 SWTP, then the inactivation calculations for the
Secondary Reservoir water could revert back to a removal requirement of 3.0 log for Giardia
and 4.0 log for Virus.

B) If the Wastewater Effluent stream required any removal credits from the 2010 SWTP to
meet the 7.0 log Giardia & 9.0 log Virus inactivation, then the inactivation calculations for
the Secondary Reservoir water had to utilize the same 7.0 log Giardia & 9.0 log Virus
inactivation requirements as the Wastewater Effluent.

The City has performed the following detailed analysis of the inactivation credits, as they relate
to the application of the above requirements and the operation of the facilities.

Water Temperature at 25.0° C {or greater)

At 25.0°C and using a Monochloramine residual of 1.3 ppm down the Wastewater Effluent
pipeline, the TCEQ CT Template indicates that the City can achieve a 7.24 log Giardia inactivation and a
9.3 log Virus inactivation, without any assistance from the 2010 SWTP. (See attached Table A & Table
B}.

Therefore, the Secondary Reservoir water inactivation credits can be calculated using 0.5 log
Giardia and 2.0 log Virus requirements in the CT Template.

Water Temperature at 20.0°C

At 20.0°C and 1.3 ppm Monochloramine residual, the Wastewater Effluent can no longer meet
the 7.0 log Giardia and 9.0 log Virus requirements without 2010 SWTP assistance. (See Table C & Table
D). The City has recalculated the CT’s utilizing a Monochloramine residual of 1.8 ppm and the 7.0 log
Giardia/9.0 log Virus requirements are once again met. (See Table E & Table F).



At this temperature and residual the Secondary Reservoir water inactivation credits can
continue to be calculated using 0.5 log Giardia and 2.0 log Virus requirements in the CT Template.

Water Temperature at 19.7° C

At 19.7° C and a 1.8 ppm Monochloramine residual, the Wastewater Effluent once again can no
longer meet the 7.0 log Giardia and 9.0 log Virus requirements without the 2010 SWTP assistance. See
Table G & Table H). The City has recalculated the CT’s utilizing a Monochloramine residual of 2.0 ppm
and the 7.0 log Giardia/9.0 log Virus requirements are once again met. {See Table [ & Table J).

At this temperature and residual the Secondary Reservoir water inactivation credits can
continue to be calculated using 0.5 log Giardia and 2.0 log Virus requirements in the CT Template.

Water Temperature at 18.2°C

At any temperature below 18.2° C and a 2.0 ppm Monochloramine residual, the Wastewater
Effluent can no longer meet the 7.0 log Giardia and 9.0 log Virus requirements without the 2010 SWTP
assistance. (See Table K & Table L).

At this temperature, any CT calculations for the Secondary Reservoir water inactivation credits
would need to utilize the 1.0 log Giardia & 5.0 lag Virus requirements. Table M & Table N demonstrates
that the Secondary Reservoirs source water can meet the 7.0 log Giardia & 9.0 log Virus requirements of
the Wastewater Effluent, at a water temperature of 18.2° C and a Chlorine Dioxide residual of 0.1 ppm
down the pipeline from the Secondary Reservoir.

Water Temperature at 16.5° C

At 16.5° C and a 0.1 ppm Chlorine Dioxide, the Secondary Reservoir source water can no longer
meet the 7.0 log Giardia and 9.0 log Virus requirements. {See Table O & Table P). The City has
recalculated the Secondary Reservoir CT's utilizing a Chlorine Dioxide residual of 0.2 ppm and the 7.0 log
Giardia/9.0 log Virus requirements are once again met. (See Table Q & Table R).

Water Temperature at 13.0°C

At 13.0° C and a 0.2 ppm Chlorine Dioxide, the Secondary Reservoir source water can no longer
meet the 7.0 log Giardia and 9.0 log Virus requirements. {See Table S & Table T). The City has
recalculated the Secondary Reservoir CT's utilizing a Chlorine Dioxide residual of 0.3 ppm and the 7.0 log
Giardia/9.0 log Virus requirements are once again met. (See Table U & Table V).

Water Temperature at 8.8° C



At 8.8° Cand a 0.3 ppm Chlorine Dioxide, the Secondary Reservoir source water can no longer
meet the 7.0 log Giardia and 9.0 log Virus requirements. (See Table W & Table X).

The City has stopped its recalculation of the Secondary Reservoir CT's at a Chlorine Dioxide
residual of 0.3 ppm, due to the fact that it has no data to support that the Chlorite Disinfection By-
Product could be blended out with the Wastewater Effluent water treated through the Reverse Osmosis
Plant.

Water Temperature less than 8.8° C

The City respectfully request that the TCEQ re-evaluate their stance on the application of
Wastewater Effluent Log inactivation Credits on the Secondary Reservoir source water. If the TCEQ did
allow the City to apply the normal inactivation requirements of 3.0 log Giardia and 4.0 log Virus for the
Secondary Reservoir water, independent of the Wastewater Effluent status, then the City could treat
water down to a temperature of 5.0° C using a 0.1 ppm Chlorine Dioxide residual (down the Secondary
Reservoir pipeline) and meet all of the inactivation requirements. {See Table Y & Table Z).

However, the Wastewater Effluent can only achieve its inactivation credits down to 5.4° C. (See
Table AA & Table AB). Therefore, the coldest water temperature that the City of Wichita Fails would be
able to effectively treat is 5.4" C.

Cryptosporidium Issue

Since Cryptosporidium is not inactivated by Monochloramine, and the Secondary Reservoir
Chlorine Dioxide is not of sufficient concentration or duration to achieve any appreciable inactivation
credits, the application of 5.5 log Cryptosporidium inactivation on the Secondary Reservoir renders it
untreatable at any temperature.

Therefore, the City of Wichita Falls request that the TCEQ reconsider its stance on the
application of the 5.5 log Cryptosporidium inactivation requirement for the Secondary Reservair source
water and allow the continuation of the 2.0 log inactivation credit that the City of Wichita falls already
has to meet as provided by 30TAC, Subchapter F, §290.111 (c)(3)(B).



Analysis of Single Barrier Failure on Inactivation Credits

The City has put together a spreadsheet that calculates all inactivation credits and then
recalculates based on the removal of a single treatment barrier. (See Tables A through AF)

Viruses

The City analysis indicates that the Wastewater Effluent had problems meeting virus inactivation
at a temperature of 5.4° C {see Table AA)}, with a single barrier removed. These values were significantly
below the 9.0 log removal that is required, so the City performed additional analysis to determine at
what temperature a single barrier loss would create a treatment issue.

Analysis indicates that the Wastewater Effluent can be treated down to a temperature of 11.5°
C and lose any single treatment barrier and still meet the Virus inactivation requirement of 9.0 log. (See
Table AC & Table AD)

The City’s analysis of the Secondary Reservoir water indicates that losing a singte barrier for this
source water would cause it ta fail ta meet the 9.0 log Virus inactivation requirements at temperatures
below 18.2° C with 0.1 ppm Chlorine Dioxide residual down the Secondary Reservoir pipeline. (See
Table M). This is a consistent failure for all temperatures and Chlorine Dioxide residuals. {See Table O,
Q,5 U&WwW).

However, if the TCEQ_ relaxes their stance on the application of Wastewater Effluent Log
inactivation Credits on the Secondary Reservoir source water and allowed the City to utilize the existing
4.0 log inactivation for Virus in the Secondary Reservoir water, then the City's analysis indicates that it
could meet all inactivation requirements with the loss of a single treatment barrier down to a
temperature of 5.0°C with a 0.1 ppm Chlorine Dioxide residual. (See Table Y)

Glardia

The City analysis indicates that the Wastewater Effluent had no problems meeting Giardia
inactivation at a temperature of 5.0° C {see Table AA), with a single barrier removed.

The City’s analysis of the Secondary Reservoir water indicates that losing a single barrier
for this source water would cause it to fail to meet the 7.0 log Virus inactivation requirements at
temperatures below 20.0° € with 0.3 ppm Chiorine Dioxide residual down the Secondary Reservoir
pipeline. {See Table AE & AF). Raising the Chlorine Dioxide residual any higher than this may prove
problematic, due to Chlorite disinfection by-product concerns.

However, if the TCEQ relaxes their stance on the application of Wastewater Effluent Log
inactivation Credits on the Secondary Reservoir source water and allowed the City to utilize the existing



3.0 log inactivation for Giarida in the Secondary Reservoir water, then the City’s analysis indicates that it
could meet all inactivation requirements with the loss of a single treatment barrier down to a
temperature of 5.0°C with a 0.1 ppm Chlorine Dioxide residual. {See Table Y)

Cryptosporidium

Since the inactivation credits for Cyrptosporidium rely solely on physical removals, the loss of
either the MF Membrane Process (3.0 log removal) or the 2010 Conventional SWTP Gravity Filters (2.5
log removal) would render the removal credit for the Wastewater Effluent attainable.

The City has established triggers that would indicate whether or not either one of these
processes were failing and would either shut those filters down and switch to other filters while the
deficient filter was evaluated, or shutdown the entire DPR.

With the application of 5.5 log Cryptosporidium inactivation on the Secondary Reservoir source
water, and only being treated through the 2010 Conventional SWTP {max log removal credits of 3.0), the
Secondary Reservoir water would never be able to meet log removal requirements even with all
treatment processes functioning.

Therefare, the City of Wichita Falls request that the TCEQ reconsider its stance on the
application of the 5.5 log Cryptosporidium inactivation requirement for the Secondary Reservoir source
water and allow the continuation of the 2.0 log inactivation credit that the City of Wichita falls already
has to meet as provided by 30TAC, Subchapter F, §290.111 {c){3){B). Using this protocol, the only
treatment barrier that would present a problem if it were lost would be the 2010 Conventional SWTP
Gravity Filiers. (See TableY)



RRWTP
25.0 degrees Celsius 1.3 ppm down effluent pipeline Virus Giardia  Crypto
Remopval Credit Required 9 7
Pipeline RRWWTP [Disinfection Zone 1) 4.4 2.25 o]
MF/RO Coag/Flocc/Clarif 05 0.5 05
MF/RO Clarifier Disinfection (Disinfection Zone 2) 2.87 1.47 o}
MF Filtration 1.5 3 3
MF Pipeline/Trough/Fitter Disinfection [Disinfection Zone 3) 0.03 0.02 0 w/o 2010 SWTP Credit
RO Membrane Filtration 1] 0 a Virus Giardia___ Crypto
Conven Coag/Floc/Clarif 0.5 0.5 05 9.3 7.24° . 35
Conven Filtration 15 25 25
Optional CFE Credit 0 05 Q4.5 2010 Plant can use
Optional IFE Credit 0 1 1 0.5 log Giardia
Convent Disinfection [Disinfection Zone 4) 18 0.92 Q 2.0 log Virus
Ground Storage {Disinfectin Zone 5) 6.51 3.33 0
Total wfo CFE/IFE Options 19.61 14.49 6.5
Total w/CFE 19.61 14.59 7
Total w/IFE 19.61 15.49 7.5
WITHOUT CFE/IFE
Total removing Zone 1 15.21 12,24 6.5
Total removing MF/RO Coag/Floc/Clarif 19.11 13.99 &
Total removing Zone 2 16.74 13.02 6.5
Total removing MF Filtration 18.11 11.49: 35
Total removing Zone 3 19.58 14.47 6.5
Total removing RO filtration 19.61 14,49 6.5
Total removing Conven CoagfFloc/Clarif 19.11 13.99 [
Total removing Conven Filtration 18.11 11.99 4.
Total removing Zone 4 17.81 13.57 6.5
Total remaoving Zone 5 13.1 11.16 6.5
WITH CEE
Total removing Zone 1 N/A 12.74 7
Total removing MF/RD Coag/Floc/Clarif N/A 14.49 6.5
Total removing Zone 2 N/A 13,52 7
Total removing MF Filtration N/A 1193 - 4:
Total removing Zone 3 N/A 1497 7
Total remaoving RO filtration N/A 14.93 7
Total removing Conven Coag/Floc/Clarif N/A 14.49 6.5
Total removing Conven Filtration N/A 1245 7 a5
Total removing Zone 4 NfA 14.07 7
Total removing Zone 5 N/A 11.66 7
WiTH BFE
Total removing Zone 1 N/A 13.24 75
Total remaoving MESRO Coag/Floc/Clarif NfA 14.99 7
Total removing Zone 2 N/A 14.02 75
Total removing MF Filtration N/A 12.49 4.5
Total removing Zone 3 N/A 1547 75
Total removing RO filtration N/A 15.49 15
Total removing Conven Coag/Floc/Clarif NfA 14,99 7
Total removing Conven Filtration N/A 1289 5
Total removing Zone 4 N/A 14.57 75
Total removing Zone 5 N/A 12.16 7.5
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Toble C

RRWTP
20.0 degrees Celsius 1.3ppm down Effluent Pipeline Virus Giardia  Crypto

Remaoval Credit Required 9 7 5.5
Pipeline RRWWTP {Disinfection Zone 1} 311 1.55 0
MF/RO Coag/Flocc/Clarif 0.5 0.5 0.5
ME/RQ Clarifier Disinfection (Disinfection Zone 2 2.03 1.01 a
MF Filtration 1.5 3 3
MF Pipeline/Trough/Filter Disinfection [Disinfection Zone 3) 0.02 0.01 4] w/io 2010 SWTP Credit
RO Membrane Filtration 0 0 0 Virus Giardia  Crypto
Conven Coag/Floc/Clarif 0.5 0.5 0.5 7.16 ' 8.07 35
Conven Filtration 1.5 2.5 25
Optional CFE Credit 1] 0.5 0.5 Requires Secondary Reservoir to use
Optional IFE Credit 8] 1 1 1.0 log Giardia
Convent Disinfection {Disinfection Zone 4) 1.27 0.63 0 5.0 log Virus
Ground Storage (Disinfectin Zone 5) 46 2.29 0
Total w/o CFE/IFE Options 15.03 11.99 6.5
Total w/CFE 15.03 12.49 7
Total w/IFE 15.03 12.99 7.5
WITHOUT CFE/IFE
Total removing Zane 1 11.92 10.44 6.5
Total removing MF/RC Coag/Floc/Clarif 14.53 11.49 b
Total removing Zone 2 13 10.98 6.5
Total removing MF Filtration 13.53 8.99: - 3.5
Total removing Zone 3 15.01 11.98 6.5
Total removing RO filtration 15.03 1i.99 8.5
Total removing Conven Coag/Floc/Clarif 14.53 11.49 b
Total removing Conven Filtration 13.53 9.49 4
Total removing Zone 4 13.76 11.36 6.5
Total removing Zone 5 10.43 9.7 6.5
WITH CFE
Taotal removing Zone 1 N/A 10.94
Tatal removing MF/RO Coag/Floc/Clarif N/A 11.99 6.5
Total removing Zone 2 N/A 11.48 7
Total removing MF Filiration N/A 9.49 4
Total removing Zone 3 N/A 12.48 7
Total removing RO filtration N/A 12.49 7
Total removing Conven Coag/Fioc/Clarif N/A 11.599 6.5
Total removing Conven Filtration N/A 999 T 45
Total removing Zone 4 N/A 11.86 7
Total removing Zone 5 N/A 10.2 7
WITH IFE
Total removing Zone 1 N/A 11.44 7.5
Total removing MF/RO Coag/Floc/Clarif N/A 12.49 7
Total removing Zone 2 N/A 11.98 7.5
Total removing MF Filtration MN/A 9.09- . A5
Total removing Zone 3 N/A 12.98 75
Total removing RO filtration MN/A 12.99 75
Total removing Conven Coag/Floc/Clarif N/A 12,49 7
Total removing Conven Filtration N/A 10.49 5
Total removing Zone 4 N/A 12.36 75
Total remaving Zone 5 N/A 0.7 7.5
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Tab)é

E

RRWTP
20.0 degrees Celsius 1.8ppm down Effluent Pipeline Virus Giardia  Crypio
Removal Credit Required ] 7 5.5
Pipeline RRWWT?P (Disinfection Zone 1) 43 214 0
ME/RO CoagfFlocc/Clarif .5 0.5 0.5
MF/RO Clarifier Disinfection {Disinfection Zone 2) 2.8t 1.4 0
MF Filiration 15 3 3
ME Pipeline/Trough/Filter Disinfection (Disinfection Zone 3} 0.03 0.02 Q w/fo 2010 SWTP Credit
RO Membrane Filtration 0 h] 0 Virus Giardia  Crypto
Conven Coag/Floc/Clarif 0.5 0.5 0.5 9.14 7.06 . 38
Conven Filtration 1.5 2.5 25
Optional CFE Credit o] 0.5 0.5 2010 Plant can use
Optional IFE Credit 8] 1 1 0.5 log Giardia
Convent Disinfection (Disinfection Zone 4) 1.27 0.63 0 2.0 log Virus
Ground Storage (Disinfectin Zone 5) 4.6 2.29 0
Total w/o CFE/IFE Options 17.0t 12.98 6.5
Total w/CFE 17.01 13.48 7
Total w/IFE 1701 13.98 7.5
WITHOUT CFE/IFE
Total removing Zone 1 12.71 10.84 6.5
Total removing MF/RO Coag/Floc/Clarif 16.51 12.48 6
Total removing Zone ? 14.2 11.58 6.5
Total removing MF Filtration 15.51 9.98' a5
Total removing Zone 3 16.98 12.96 6.5
Total removing RO filtration 17.01 12.98 6.5
Totat removing Conven Coag/Floc/Clarif 16.51 12.48 [
Total removing Conven Filtration 1551 10.48 &
Total removing Zone 4 15.74 12.35 6.5
Total removing Zone 5 12,41 10.69 6.5
WITH CFE
Total removing Zone 1 N/A 11.34 7
Total removing MF/RO Coag/Floc/Clarif N/A 12.98 6.5
Total removing Zone 2 N/A 12.08 7
Tatal removing MF Filtration N/A 10.48 4
Total removing Zone 3 N/A 13.46 7
Total removing RO filtration N/A 13.48 7
Total removing Conven Coag/Floc/Clarif N/A 12.98 6.5
Total removing Conven Filtration N/A 10.98 4.5
Total removing Zone 4 NfA 12.85 7
Total removing Zone 5 N/A 11.19 7
WITH IEE
Total removing Zone 1 N/A 11,84 7.5
Total removing MF/RC Coag/Floc/Clarif N/A 13.48 7
Total removing Zone 2 N/A 12.58 7.5
Total removing MF Filtration N/A 10.98 4.5
Total removing Zone 3 N/A 13.96 7.5
Total removing RO filtration N/A 13.98 75
Total remaving Conven Coag/Floc/Clarif N/A 13.48 7
Total removing Conven Filtration N/A 11.48 5
Total removing Zone 4 NfA 13.35 1.5
Total remaving Zone 5 N/A 11.69 7.5
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(x

RRWTP
19.7 degrees Celsius 1.8ppm down Effluent Pipeline Virus Giardia  Crypto
Removal Credit Required 2] 7 5.5
Pipeline RRWWTP {Disinfection Zone 1) 4,22 21 0
MF/RQ Coag/Flocc/Clarif 0.5 0.5 0.5
ME/RO Clarifier Disinfection (Disinfection Zone 2} 275 138 0
MF Filtration 1.5 3 3
MEF Pipeline/Trough/Filter Disinfection {Disinfection Zone 3) 0.03 0.02 0 w{o 2010 SWTP Credit
RO Membrane Filtration 0 1] 0 Virus Glardia_ Crypto
Conven Coag/Floc/Clarif 05 05 0.5 9 7. 35
Conven Filtration 1.5 2.5 25
Qptional CFE Credit o] 05 0.5 Would Require Secondary Reservoir to use
Qptional IFE Credit ¢] 1 i 1.0 log Giardia
Convent Disinfection (Disinfection Zone 4} 1.25 0.62 0 5.0 log Virus
Ground Storage (Disinfectin Zone 5) 4,51 2.25 1]
Total w/o CFE/IFE Options 16.76 12.87 6.5
Total w/CFE 16.76 13.37 7
Total w/IFE 16.76 13.87 7.5
WITHOUT CFE/IFE
Total removing Zone 1 12.54 10.77 6.5
Total removing MF/RO Coag/Floc/Clarif 16.26 12.37 6
Total removing Zone 2 14.01 1149 65
Total removing MF Filtradion 15.26 987 . 735
Total removing Zone 3 16.73 12.85 6.5
Total removing RO filtration 16.76 12.87 6.5
Total removing Conven Coag/Floc/Clarif 16.26 12.37 6
Total rempving Conven Filtration 15.26 10.37: 4§
Total removing Zone 4 15.51 12.25 6.5
Total removing Zone 5 12.25 10.62 6.5
WITH CFE
Total removing Zone 1 N/A 11.27 7
Total removing MF/RO Coag/Floc/Clarif N/A 12.87 6.5
Total removing Zone 2 N/A 11.92 7
Total removing MF Filtration N/A 1037 4
Total removing Zone 3 NfA 13.35 7
Total removing RO filtration NfA 13.37 7
Total removing Conven Coag/Floc/Clarif NfA 12.87 6.5
Tatal removing Conven Filtration NfA 10.87- 4.5
Total removing Zone 4 NfA 12,75 7
Total removing Zone 5 N/A 1112 7
WITH IFE
Total removing Zone 1 N/A 11,77 75
Total removing MF/RO Coag/Flac/Clarif N/A 13.37 7
Total removing Zong 2 N/A 12,49 7.5
Total removing MF Filtration N/A 10.87 45
Total removing Zone 3 N/A 13.85 7.5
Total removing RO filtration N/A 13.87 75
Total removing Corven Coag/Floc/Ciarif N/A 1337 7
Total removing Conven Filtration N/A 11.37 .5
Total removing Zone 4 N/A 13.25 7.5
Total removing Zone 5 N/A 11.62 75
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[ahle L

RRWTP
19.7 degrees Celsius 2.0ppm down Effluent Pipeline Virus Giardia  Crypto

Removal Credit Required 9 7 5.5
Pipeline RRWWTP (Disinfection Zone 1} 4.68 234 0
MF/RO Coag/Flocc/Clarif 05 05 0.5
MF/RO Clarifier Disinfection {Disinfection Zone 2) 3.06 1.53 1]
MF Filtration 1.5 3 3
MF Pipeline/Trough/Filter Disinfection {Disinfection Zone 3} 0.03 0.02 1] w{o 2010 SWTP Credit
RO Membrane Filtration 4] 0 0 Virus Giardia __ Crypto
Conven Coag/Floc/Clarif 05 0.5 0.5 9.77 7.39° 3.5
Conven Filtration 15 25 25
Optional CFE Credit 0 0.5 0.5 2010 Plant can use
Optional IFE Credit 4] 1 1 0.5 log Giardia
Convent Disinfection [Disinfection Zone 4) 1.25 0.62 0 2.0 log Virus
Ground Storage {Disinfectin Zone 5) 4.51 2.25 1]
Total w/o CFE/IFE Options 17.53 13.26 6.5
Total w/CFE 17.53 13,76 7
Total w/IFE 1753 14.26 7.5
WITHOUT CFE/IFE
Total removing Zone 1 12.85 10.92 6.5
Total removing MF/RO Coag/Floc/Clarif 17.03 12.76 [
Total removing Zone 2 14.47 11.73 6.5
Total removing ME Filiration 16.03 10.26: .35
Total removing Zone 3 175 13.24 6.5
Total removing RO filtration 17.53 13.26 6.5
Total remaving Conven Coag/Floc/Clarif 17.03 12.76 6
Total removing Conven Filtration 16.03 10.76 4
Total removing Zone 4 16.28 12.64 6.5
Total removing Zone 5 13.02 11.01 6.5
WITH CEE
Total removing Zone 1 N/A 11.42 7
Total removing MF/RO Coag/Floc/Clarif N/A 13.26 6.5
Total removing Zone 2 N/A 12.23 7
Total removing MF Filtration N/A 10.76 - 4.
Total removing Zone 3 N/A 13.74 7
Total removing RO filtration N/A 13.76 7
Total removing Conven Coag/Floc/Clarif N/A 13.26 6.5
Total removing Conven Filtration N/A 1126 4.5
Total removing Zone 4 N/A 13.14 7
Total removing Zone 5 N/A 11.51 7
\WATH IFE
Total removing Zone 1 N/A 11.92 75
Total removing MF/RO Coag/Floc/Clarif N/A 13.76 7
Total removing Zone 2 N/A 12,73 7.5
Total removing MF Filtration N/& 11.26 - 45
Total removing Zone 3 N/A 14.24 75
Total removing RO filtration N/A 1426 75
Total removing Conven Coag/Floc/Clarif N/A 13.76 7
Total removing Conven Filtration N/A 11.76 5
Total removing Zone 4 N/A 13.64 75
Total removing Zone 5 NSA i2.01 7.5
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Table K

RRWTP HIGH Temperature
18.2 degrees Celsivs down effluent pipeline Virus Giardia  Crypto
Removal Credit Required g 7 5.5
Pipeline RRWWTP {Disinfection Zone 1} 422 214 0
MF/RO Coag/Flocc/Clarif 0.5 05 0.5
MF/RO Clarifier Disinfection (Disinfection Zone 2} 2.76 14 4]
MF Filtration 1.5 3 3
MF Pipeline/Trough/Filter Disinfection {Disinfection Zone 3) 003 0.02 0 w/fo 2010 SWTP Credit
RO Membrane Filiration 0 1] 0 Virug Giardia  Crypto
Conven Coag/Floc/Clarif 0.5 05 0.5 9.01 7.06. . - 3%
Conven Filtration 15 25 25
Optional CFE Credit 0 0.5 0.5 ‘Would Require Secondary Reservoir to use
Optional IFE Credit 0 1 1 1.0 log Giardia
Convent Disinfection (Disinfection Zone 4) 113 0.57 0 5.0 log Virus
Ground Storage (Disinfectin Zone 5) 4.06 2.06 0
Total w/fo CFE/IFE Options 16.2 12.69 6.5
Total w/CFE 162 13.19 7
Total w/fIFE 16.2 13.69 7.5
WITHOUT CFE/IFE
Total removing Zone 1 11.98 10.55 6.5
Total removing MF/RO Coag/Floc/Clarif 15.7 12,19 6
Total removing Zone 2 13.44 11.29 bS5
Total removing MF Filtration 14.7 969 - 35
Total removing Zone 3 16.17 12.67 6.5
Total removing RO filtration 16.2 12.69 6.5
Total removing Conven Coag/Floc/Clarif 157 12.19 6
Total remeving Conven Filtration 14.7 10.19 .4
Total removing Zone 4 15.07 1212 6.5
Total removing Zone 5 12.14 10.63 6.5
WITH CEE
Total removing Zone 1 N/A 11.05 7
Total removing ME/RD Coag/Floc/Clarit N/A 12.69 6.5
Total removing Zone 2 N/A 11.79 7
Total removing MF Filtration N/A 10.19 '_ ) ’ 4
Total removing Zone 3 N/A 13.17 7
Total removing RO filtration N/A 13.19 7
Total removing Conven Coag/Floc/Clarif N/A 12.69 6.5
Total removing Conven Filtration N/A 1069, .-45
Total removing Zone 4 N/A 12.62 7
Total removing Zone 5 N/A 11.13 7
WITH IFE
Total removing Zone 1 N/A 11.55 75
Tatal removing ME/RQ Coag/Floc/Clarif N/A 13.19 7
Total remaving Zone 2 N/A 12.29 75
Total removing MF Filtration N/A 1069 45
Tatal removing Zone 3 N/A 13.67 75
Tatal removing RO fittration N/A 13.69 7.5
Total removing Conven Coag/Floc/Clarif N/A 13.19 7
Total removing Conven Filtration N/A 119 s
Total removing Zone 4 N/A 13,12 7.5

Total removing Zone 5 NfA 11.63 7.5
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Secondary Reservoir
18.2 degrees Celsius @ 0.1 ClO2

Secondary Reserveir Pipeline (Disinfection Zone 1)
Secondary Reserveir Pipeline (Disinfection Zone 2)
Secondary Reservoir Pipeline {Disinfection Zone 3)
2010 SWTP bisinfection {Disinfection Zone4)
Conven Coag/Floc/Clarif

Conven Filtration

Optional CFE Credit

Opticnal IFE Credit

Ciearwell/Ground Storage (Disinfection Zone S)

Total w/fo CFEfIFE Options
Total w/CFE
Total w/IFE

WITHOUT CFE/IFE

Total removing Zone 1

Total removing Zone 2

Tetzl removing Zone 3

Total removing Zone 4

Total removing Conven Coag/Floc/Clarif
Total removing Conven Filtration

Total removing Zone 5

WI¥H CFE

Total removing Zone 1

Total removing Zone 2

Total removing Zone 3

Total removing Zone 4

Total removing Conven Coag/Floc/Clarif
Total remaving Conven Filtration

Total removing Zone 5

WITH IFE

Total removing Zone 1

Total removing Zone 2

Total removing Zone 3

Total removing Zone 4

Total removing Conven Coag/Floc/Clarif
Total removing Conven Filtration

Total removing Zone 5

Table

Removal Credit Required

M

Virus

N/A
N/A
N/A
N/A
NfA
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A

9
Q.17
.21
2.36
1.13

0.5
1.5
0

0
4,06

9.93
9.93
9.93

9.76
9.72
257
8.8
9.43

843
587

Giardia
7

0.15
0.19
2.15
0.57
0.5
25
0.5

3
2.06

812"
8.62: "
9.12°

7.97

1.93°
597. .~
7.55.

7.62

8.47

8.43:

6.47

8.05
8.12:

612

656,

8.97

8.93.
6.97
8.55
8.62°
6.62 .
7.06°

- 5.62 .
606 -

Crypto

5.5

.35
35
=35
.35

et
LA ww

- 3.5

B
R s

Meets the requiremets for
1.0 Giardia
5.0 Virus
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Secondary Reservoir
16.5 degrees Celsius @ 0.1 C102

Secondary Reservoir Pipeline (Disinfection Zone 1)
Secondary Reservoir Pipeline (Disinfection Zone 2)
Secondary Reservoir Pipeline (Disinfection Zone 3)
2010 SWTP Disinfection {Disinfection Zoned}
Conven Coag/Floc/Clarif

Conven Filtration

Optional CFE Credit

Optional IFE Credit

Clearwell/Ground Storage (Disinfection Zone 5)

Tatal wfo CFEAIFE Options
Total w/CFE
Total w/IFE

WITHOUT CFE/IFE

Total removing Zone 1

Total removing Zone 2

Total removing Zone 3

Total removing Zone 4

Total removing Conven Coag/Floc/Clarif
Total removing Conven Filtration

Total removing Zone 5

WITH CFE

Total removing Zone 1

Total removing Zone 2

Total removing Zone 3

Total removing Zone 4

Totat removing Conven Coag/Floc/Clarif
Total removing Conven Filtration

Total removing Zone 5

WITH IFE

Total removing Zone 1

Total removing Zone 2

Total removing Zone 3

Total removing Zone 4

Total removing Conven Coag/Floc/Clarif
Total removing Conven Fittration

Total removing Zone 5

Table

Removal Credit Required

O

Virus

655,
B.0S
855

NfA
N/A
N/A
N/A
NfA
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A

9
0.15
0.19

21
1
0.5
1.5
0

0
3.61

9.05

9.05
9.05

839
8.86

7.55

544

Giardia
7

0.14
0.18
1.58
0.52
0.5
2.5
D.5

1
1.88

7.7,
8.2

Crypto

5.5

87 .

7.56

7.52
5,72

7.18-

7.2
5.2
5.82

806
802 .

6,22

7.681 .

.35

3.5
35

. 335

7.7

57
6.32.

856 -

8.52

g2
818

8.2

6.2.
" 6.82

P w o
S0 s e e s

3.5

Meets the requiremets for
1.0 Giardia
5.0 Virus
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Table @

Secondary Reservoir

16.5 degrees Celsius @ 0.2 CI02 Virus Glardia  Crypto
Removal Credit Required 9 7 5.5
Secondary Reservoir Pipeline {Disinfection Zone 1} 0.3 0.28 o]
Secondary Reservoir Pipeline {Disinfection Zone 2) 0.38 0.35 o]
Secondary Reservoir Pipeline (Disinfection Zone 3} 4.2 3.97 o]
2010 SWTP Disinfection (Disinfection Zone4) 1 0.52 0
Conven Coag/Floc/Clarif 0.5 0.5 0.5
Conven Filiration 1.5 2.5 2.5
Optignal CFE Credit 0 0.5 0.5
Optional IFE Credit 0 i 1
Clearwell/Ground Storage (Disinfection Zone 5) 361 1.88 0
Total w/o CFE/IFE Options 11.49 0. - 3 Meets the requiremets for
Total w/CFE 11.49 105 35 1.0 Giardia
Total w/IFE 11.49 (R | 5.0 Virus

WITHOUT CFE/IFE

Total removing Zone 1 11.19 9.72 3:
Total removing Zone 2 1111 9.65: . - 3
Total removing Zone 3 o129 '6.03.% L3
Total removing Zone 4 10.49 9.48. 3
Total removing Conven Coag/Floc/Clarif 10.99 9.5 2.5
Total removing Conven Filtration . 999 757 05
Total removing Zone 5 T 788 812 ° .3
WITH CFE 7
Total remaving Zone 1 N/A 10.22. .. 35
Total removing Zone 2 N/A 1015 3.5
Total removing Zone 3 NfA i 653 35
Total removing Zone 4 N/A 998" - 45
Total removing Conven Coag/Floc/Clarif N/A 1000 8
Total removing Conven Filtration N/A g1
Total removing Zone 5 N/A 862 " '3.75:
WITH IFE

Total removing Zone 1 N/A 10,72 -4
Total removing Zone 2 N/A 065 - 4
Total removing Zone 3 N/A 7.03° g
Total removing Zone 4 N/A 1048 s
Total removing Conven Coag/Floc/Clarif NfA 10.5 35
Total removing Conven Filtration N/A 8.5 1.5
Total removing Zone 5 NfA 912! - 4
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Secondary Reservoir
13.0 degrees Celsius @ 0.2 ClO2

Secondary Reservoir Pipeline (Disinfection Zone 1}
Secondary Reservoir Pipeline (Disinfection Zone 2}
Secondary Reservoir Pipeline (Disinfection Zone 3}
2010 SWTP Disinfection {Disinfection Zone4)
Conven Coag/Floc/Clarif

Conven Filtration

Optional CFE Credit

Optional iFE Credit

Clearwell/Ground Storage (Disinfection Zone 5}

Total wfo CFE/IFE Options
Total w/CFE
Total wfiFE

WITHOUT CFE/IFE

Total removing Zone 1

Total removing Zone 2

Total removing Zone 3

Total removing Zone 4

Total removing Conven Coag/Floc/Clarif
Total removing Conven Filtration

Total removing Zone 5

WITH CFE

Total removing Zone 1

Total removing Zone 2

Tatal removing Zone 3

Total removing Zone 4

Total removing Conven Coag/Floc/Clarif
Total removing Conven Filtration

Total removing Zone 5

WITH IFE

Total removing Zone 1

Total removing Zone 2

Total removing Zone 3

Total removing Zone 4

Total removing Conven Coag/Floc/Clarif
Total removing Conven Filtration

Total removing Zone 5

Table

Removal Credit Required

S

Virus

9

835

0.24
0.29
3.3
0.78
0.5
1.5
0

0
2.83

9.44

9.44
9.44

9.2

614

' 8.66
'8.94
661

N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A

Giardia
7

0.24
0.31
3.42
0.44
0.5
2.5
0.5

1

1.6

Crypto

5.5

9.011

951"
10.01: .~

8.77
8.7
559 -
857
L BSL
. 851 .

741 -

9.27 . -

82
6.09 ¢
9._073; i
9.01i"
7.01
7.91°

9.77

97" ¢

659 .

9.57
9.51%
7.51°

841

35

W W W W

o B
&0 n s R R

3.5
35
35
i35

-~ 3.5

Meets the requiremet
1.0 Giardia
5.0 Virus
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Secondary Reservoir
13.0 degrees Celsius @ 0.3 CIO2

Secondary Reservoir Pipeline {Disinfection Zone 1)
Secondary Reservoir Pipeline {Disinfection Zone 2)
Secondary Reservoir Pipeline (Disinfection Zone 3)
2010 SWTP Disinfection {Disinfection Zone4)
Conven Coag/Floc/Clarif

Conven Filtration

Optional CFE Credit

Optional IFE Credit

Clearwell/Ground Storage (Disinfection Zone 5)

Total wfo CFE/IFE Options
Total w/CFE
Total w/lFE

WITHOUT CFE/IFE

Total removing Zone 1

Total remaving Zone 2

Total removing Zone 3

Total removing Zone 4

Total removing Conven Coag/Foc/Clarif
Total removing Conven Filtration

Total removing Zone 5

WITH CFE

Total removing Zone 1

Total removing Zone 2

Total removing Zone 3

Total removing Zone 4

Total removing Conven Coag/Floc/Clarif
Total removing Conven Filtration

Total removing Zone 5

WITH IFE

Total removing Zone 1

Total removing Zone 2

Total removing Zone 3

Total removing Zone 4

Total removing Conven Coag/Floc/Clarif
Total removing Conven Filiration

Total removing Zone 5

Removal Credit Required

Virus

N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A

9
0.35
0.44
4.94
0.78

0.5
1.5
0

0
2.83

11.34

11.34
11.34

10.99

109

6.4
10,56
10.84

5.84
8.51

Giardia
7

0.37
0.46
5.13
044
0.5
2.5
0.5

1

16

11,
1150
12

10.63- -

Crypto

55

10.54. - -

5.87

10.56

10.5

85 -

9.4

1113::
1104
637 -

11.06

e

glg.. . _. B

11.63

1154
687 -7
1156. -
L5 -
05,
104

3.5
'35
3.5
35

3.5

oA D A

3.5

Meets the requiremets for
1.0 Giardia
5.0 Virus
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Secondary Reservoir
8.8 degrees Celstus @ 0.3 CIO2

Secondary Reservoir Pipeline {Disinfection Zane 1)
Secondary Reservoir Pipeline {Disinfection Zane 2)
Secondary Reservoir Pipeline {Disinfection Zane 3)
2010 SWTP Disinfection (Disinfection Zone4)

Conven Coag/Floc/Clarif
Conven Filtration
Optional CFE Credit
Optional IFE Credit

Clearwell/Ground Storage {Disinfection Zone 5)

Total w/o CFE/IFE Options
Total w/CFE
Total w/fIFE

WITHOUT CFE/IFE

Total removing Zone 1

Total remaoving Zone 2

Total removing Zone 3

Total removing Zone 4

Total removing Conven Coag/Floc/Clarif
Total removing Conven Filtration

Total removing Zone 5

WITH CFE

Total removing Zone 1

Total removing Zone 2

Total removing Zone 3

Total removing Zone 4

Total removing Conven Coag/Floc/Clarif
Total removing Conven Filtration

Total removing Zone 5

WATH IFE

Total removing Zone 1

Total removing Zone 2

Total remaving Zone 3

Total removing Zone 4

Total removing Conven Coag/Floc/Clarif
Total removing Conven Filtration

Total removing Zone 5

Table

Removal Credit Required

W/

Virus

D874
. 867
537
8,41

0.26
0.33
3.7
0.59
a.5
i5
0

0
2,12

w W w

.85

N/A
N/A
N/A
N/A
N/A
N/A
N/A

/A
N/A
N/A
N/A
N/A
N/A
N/A

75,
6.88

Giardia
7

0.31
0.39
4.41
0.37
0.5
25
0.5

1
1.35

9.83:
10.33°
10.83"

9.52:

Crypto

5.5

3.5

9.441; .-

542
9.46:
9.331
73300
8.48 .

1002

38
3.5

9.94

5.9

9.96
9.83 " ...
7.83 7 .
898 . :

052 7
10.44; "
6427
1046
1033 ..
833
9.48

W W Www W

35
35

35

node e B R

15

Meets the requiremet
1.0 Giardia
5.0 Virus
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Table l/

Secondary Raservoir
5.0 degrees Celsius @ 0.1 Cl0O2

Removal Credit Required
Secondary Reservoir Pipeline (Disinfection Zone 1)
Secondary Reservoir Pipeline (Disinfection Zone 2)
Secondary Reservoir Pipeline (Disinfection Zone 3)
2010 SWTP Disinfection (Disinfection Zone4)
Conven Coag/Floc/Clarif
Conven Filtration
Optional CFE Credit
Optional IFE Credit
Clearwell/Ground Storage {Disinfection Zone 5)

Total w/o CFE/IFE Options
Total w/CFE
Total w/IFE

WITHOUT CFE/IFE

Total removing Zone 1

Total removing Zone 2

Total removing Zone 3

Total removing Zone 4

Total removing Conven Coag/Floc/Clarif
Total removing Conven Filtration

Total removing Zone 5

WITH CFE

Total removing Zone 1

Total removing Zone 2

Total removing Zone 3

Total removing Zone 4

Total removing Conven Coag/Floc/Clarif
Total removing Conven Filtration

Total removing Zone 5

WITH IFE

Total removing Zone 1

Total removing Zone 2

Total removing Zone 3

Total removing Zone 4

Total removing Conven Coag/Floc/Clarif
Total removing Conven Filtration

Total removing Zone 5

Virus

N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A

q
0.29
0.36
4.06
0.55

0.5
i5
0

0
1.98

9.24
8.24
9.24

8.95
8.88
5.18
8.69
8.74
7.74
7.26

Giar
3

dia

0.09
0.12
13
0.33
0.5
2.5
0.5
1
1.19

6.03
6.53
7.03

5.94
591
4.73

5.7
5.53

Crypto

2

353 -

4.84

6.44
0.41
5.23

6.2
6.03

403

5.34

6.94
6.91
5.73

6.7
6.53
4.53
5.84

3.5

W W W W

2.5
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Table AA

RRWTP
5.4 degrees Celsius @ 2.0 ppm down pipeline Virus Giardia  Crypto
Removal Credit Required 9 7 55
Pipeline RRWWTP (Disinfection Zone 1) 1.74 1.25 0
MF/RO Coag/Flocc/Clarif 0.5 0.5 0.5
MF/RO Clarifier Disinfection (Disinfection Zone 2) 1.14 0.82 0
MF Filtration 15 3 3
MF Pipeline/Trough/Filter Disinfection {Disinfection Zone 3) 0.01 0.01 0
RO Membrane Filiration o 0 0
Conven Coag/Floc/Clarif 0.5 0.5 0.5
Conven Filtration 1.5 2.5 2.5
Optional CFE Credit 0 0.5 0.5
Optional IFE Credit 1] 1 1
Convent Disinfection {Disinfection Zone 4) 0.46 0.33 0]
Ground Storage {Disinfectin Zone 5) 1.67 1.2 0
Total wfo CFE/IFE Options 9.02 1011 6.5
Total w/CFE 5.02 10.61 7
Total w/fIFE 9.02 11.11 7.5
WITHOUY CFE/IFE o
Total removing Zone 1 . 7.28 8.86 6.5
Total removing MF/RO Coag/Floc/Clarif 85y 9.61 6
Toial removing Zone 2 . 7.88 9.29 6.5
Total removing MF Filtration 752 711 35
Total removing Zone 3 9.01 101 6.5
Total removing RO filtration 9.02 10.11 6.5
Total removing Conven Coag/Floc/Clarif '8.52 9.61 6
Total removing Conven Filtration L 752 761 4
Total removing Zone 4 - 8.56 9.78 6.5
Total removing Zone 5 ©7.35 8901 6.5
WITH CFE
Total removing Zone 1 N/A 9.36 7
Tatal removing MF/RO Coag/Floc/Clarif N/A 10.11 6.5
Total removing Zone 2 MN/A 9.79 7
Total removing MF Fittration N/A 7.61: A&
Total removing Zone 3 N/A 10.6 7
Total removing RO filtration N/A 10.61 7
Total removing Conven Coag/Floc/Clarif N/A 10.11 6.5
Total removing Conven Filtration N/A 8.11 ' 45
Total removing Zone 4 N/A 10.28 7
Total removing Zone 5 N/A 9.41 7
WITH IFE
Total removing Zone 1 N/A 9.86 75
Total removing MF/RO Coag/Floc/Clarif N/A 10.61 7
Total removing Zone 2 N/A 10.29 7.5
Total removing MF Filtration N/A 811 . 45
Total removing Zone 3 N/A 111 7.5
Total removing RO filtration NfA 11.11 7.5
Total removing Corwven Coag/Floc/Clarif N/A 10.61 7
Total removing Conven Filtration N/A 8.61 5
Total removing Zone 4 N/A 10.78 7.5
Total removing Zone 5 N/A 9.91 7.5
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Table AC

RRWTP
11.5 degrees Celsius @ 2.0 ppm down pipeline Virus Giardia  Crypto
Removal Credit Required 9 7 5.5
Pipeline RRWWTP (Disinfection Zone 1) 2.65 1.56 0
MF/RO Coag/Flocc/Clarif 0.5 0.5 0.5
MF/RO Clarifier Disinfection (Disinfection Zone 2) 1.73 1.02 0
MF Filtration 1.5 3 3
MF Pipelinef/Trough/Filter Disinfection {Disinfection Zone 3} 0.02 0.01 0
RO Membrane Filtration 0 0 0
Conven Coag/Floc/Clarif 0.5 0.5 0.5
Conven Filtration 15 2.5 2.5
Optional CFE Credit a 0.5 0.5
Optional IFE Credit o 1 1
Convent Disinfection {Disinfection Zone 4) 0.71 0.42 0
Ground Storage [Disinfectin Zone 5) 2.55 1.5 0
Total w/fo CFE/IFE Options 11.66 11.01 6.5
Total w/CFE 11.66 11.51 7
Total wfIFE 11.66 12.01 7.5
WITHOUT CFE/IFE
Total removing Zone 1 9.01 9.45 6.5
Total removing MF/RO Coag/Floc/Clarif 11.16 10.51 6
Total removing Zone 2 9.93 9.99 6.5
Total removing MF Filtration 10.16 8.01: 3.5
Total removing Zone 3 11.64 11 6.5
Total removing RO filtration 11.66 11.01 6.5
Total removing Conven Coag/Floc/Clarif 11.16 10.51 ) 6
Total removing Conven Filtration 10.16 8518 4
Total removing Zone 4 10.95 10.59 6.5
Total removing Zone 5 9.11 9.51 6.5
WITH CFE
Total removing Zone 1 N/A 9.95 7
Total removing MF/RO Coag/Floc/Clarif N/A 11.01 6.5
Total removing Zone 2 N/A 1049 7
Total removing MF Filtration N/A 851, 4
Total removing Zone 3 N/A 11.5 7
Total removing RO filtration N/A 11.51 7
Total removing Conven Coag/Floc/Clarif N/A 11.01 6.5
Total removing Conven Filtration N/A 9.01 4.5
Total removing Zone 4 N/A 11.09 7
Total removing Zone 5 N/A 10.01 7
WITH IFE
Total removing Zone 1 N/A 10.45 7.5
Total removing MF/RO Coag/Floc/Clarif N/A 11.51 7
Total removing Zone 2 N/A 10.99 7.5
Total removing MF Filtration N/A 9.01 45
Total removing Zone 3 N/A 12 75
Total removing RO filtration N/A 12.01 7.5
Total removing Conven Coag/Floc/Clarif N/A 11.51 7
Total removing Conven Filtration N/A 9.51 5
Total removing Zone 4 N/A 11.59 75
Total removing Zone 5 N/A 10.51 75
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Secondary Reservoir
20 degrees Celsius @ 0.3 ClO2

Secondary Reservoir Pipeline {Disinfection Zone 1)
Secondary Reservoir Pipeline {Disinfection Zone 2)
Secondary Reservoir Pipeline {Disinfection Zone 3)
2010 SWTP Disinfection {Disinfection Zone4)
Conven Coag/Floc/Clarif

Conven Filtration

Optional CFE Credit

Optiona! IFE Credit

Clearwell/Ground Storage (Disinfection Zone 5)

Total w/o CFE/IFE Options
Total w/CFE
Total w/IFE

WITHOUT CFE/IFE

Total removing Zone 1

Total removing Zone 2

Total removing Zone 3

Total removing Zone 4

Total removing Conven Coag/Floc/Clarif
Total removing Conven Filtration

Total removing Zone 5

WITH CFE

Total removing Zone 1

Total removing Zone 2

Total removing Zone 3

Taotal removing Zone 4

Total removing Conven Coag/Floc/Clarif
Total removing Conven Filtration

Total removing Zone 5

WITH IFE

Total removing Zone 1

Total removing Zone 2

Total removing Zone 3

Total removing Zone 4

Total removing Conven Coag/Floc/Clarif

Total removing Conven Filtration
Total removing Zone 5

Removal Credit Required

Virus
9

0.57
0.72
8.03
1.27
0.5
1.5

0

0

4.6

17.19
17.19
17.19

16.62
16.47

8.16
15.92
16.69
15.69
12.59

N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A

Giardia  Crypto

7 5.5
0.51 0
0.63 0
7.08 0
0.63 0

0.5 0.5

2.5 2.5

0.5 0.5

1 1

2.29 0
14.14:

14.64
15.14°

1363, . 3
1351 .3
7063
1351 3
13.64 25
11.64; - 05
11857 <3
1413~ 35
1401, . 35
756 3.5
1401 35
1414~ 3
1214 1
1235 3.5
1463 4
1451 4
806 . 4
1451 . -4
14.64 -~ '35
12.64. %" -+ 1.5
1285 4
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ATTACHMENT B

Response To TCEQ Requested Documents

2a,2b, & 2¢

2012-257



CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.)

Description Worksheet

PUBLIC WATER

SYSTEM NAME: City of Wichita Falis Reuse Project PWS ID No.: 2430001
PLANT NAME Month:

OR NUMBER: RRWWTP to Cypress through MF/RO/Conventional Day:

Year:

Enter a detailed narrative description of the plant treatment processes and disinfection protocol.

. Ths CWF CWITP Temporary Reuse Projectwill combine the use of the Micro-filiration/Reverse Osmosis
plants with the conventional 2010 WTP, This CT takes inlo account the freated water pumped from the CWF
River Road VWWTP o the CWIP ibvough a 30 inch raw water pipe at a flow of 7.5 million gallons per day
(MGD), through micro-filiration/reverse csmosis lo a raw water lagoon where 5 MG will then he mixed with 5
MG raw surface water and treated through the conventional 2010 WTP. The treatment process ingludes
clarificalion prior o micro-filtralion, reverse osmosis where the 5 MG permeate will be sent to a raw water

. lagoon, pumped back the the splitter basin and mixed with & MG of raw surface water prior to the 2010 WTP.

- The 2010 WIP consisis of a rapid mix hasin, a 80 foot diameter (dia ) clarifier, a re-carbonation basin, five
multi-media gravity filters, a 0.20 million gallon (MG) clearwell and pump siation and a 10MG ground siorage

"~ dank. Total capacitythrough the 2010 WTP js 10 MGD.

" The proposed disinfection protocol involves the injsclion of chiorine (C12) at the RIRWWIP chiorine contact
basin before being pumped fo the CWIF through the 30 inch raw water pipe. In the micre-filtration clarifier,
chlorine (CI2) and liquid ammonium sullale are injected in the mix zone to form chloramines. Chlorine (Cl12)
and liguid ammonium sulfale are agein added at the clarifier effluent to form chloramines through the migro-
filtralien frough and cells. Onee the revarse camosis permeate is mixed with the raw surface waler in the

- splitier basin, chlerine (C12) and liquid ammonia gas (NH4) is added to the efluent of the basin and again

" justupsiream of the 0.20 MG clearwell and transfer pump station. Chloramine residuals are monitored in
the raw water vauli, prior to the micro-filfration clarifier, in the mix zone of the clarifier, al the effiuent collection
box of Ihe carifier, in the micre-filration frough and cell permeate. Chioramine residuals are also monitored
downstream of the five multi-media gravilyfillers, downsiream of the §,20 MG clearwell and ransfer pump
station and downsiream of the 10 MG ground sforage tank, prior fo entering the distributien system.

Submitted by:
Contact
Information:

TCEQ - (056113} CT STUDY



Detailed narrative description of the plant treatment processes and disinfection protocol (cont)

TCEQ - (05-01-13) CT STUDY
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CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.}

T10 Details Worksheet

PUBLIC WATER
SYSTEM NAME: City of Wichita Falls Reuse Project PWS ID No.: 2430001
PLANT NAME
OR NUMBER: JWWTP to Cypress through MF/RO/Conventior Date:
Treatment Plant Capacity 10.000 mgd
6,944 gpm
Disinfection Zone: D1 Disinfectant: Chloramines
Unit - 1 Type: Piping Shape: Pipe

Further Description: 13 Mile Pipe from RRWWTP to Cypress WTP

Characteristic Comments
Number of Units 1 Pipe from RRWWTP fo CWTP
Diameter 30 in
Length 62500 it
Volume (each) 2,285,295 gal
Flow Rate (each) 5,208 gpm 7.5 MGD Flow
Detention Time 440.7 min
Baffling Factor 1.0 Typical Baffling Factor for Pipe
Baffiing Characteristics: Perfect
Approved Baffling Factor;
Tig 440.7 min
D1 FLOW RATE 7.500 mga
[T10 SUM FOR D1 440.7 min
Disinfection Zone: D2 Disinfectant; Chloramines
Unit - 1 Type: Other Shape: Other

Further Description: Micro-filtration Clarifier

Characteristic Commenis

Nurmber of Units 1

Volume {each) 5,000,000 gal 5 MG Clarifier
Volume {each) 5,000,000 gal

Flow Rate (each) 5208 gpm 7.5 MGD Flow




CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER {cont.)

T10 Details Worksheet

Detention Time 860.1 min
Baffling Factor 0.3 Typical Baffling Factor for Clarifiers
Baffling Characteristics: Poor
Approved Baffling Factor:
T-m 288.0 min
D2 FLOW RATE 7.506 mgd
|T1D SUM FOR D2 288.0 min
Disinfection Zone: D3 Disinfectant: Chloramines
Unit -1 Type: Piping Shape: Pipe

Further Description: 36 Inch Raw Water Pipe

Characteristic Comments

Number of Units 1 Clarifier to Micro-filtation Trough

Diameter 36 in

Length 250 fi

Volume (each) 13,221 gal

Flow Rate (each) 5,208 gpm 7.5 MGD Flow

Detention Time 2.5 min

Baffling Factor 1.0 Typical Bafiling Factor for Pipe
Bafiling Characteristics: Perfect

Approved Baffling Factor:
Tio 25 min
Unit-2 Type: Other Shape: Other

Further Description: Micro-filtration Trough

Characteristic Comments
Number of Units 1
Volume {each) 30,637 gal
Volume (each) 30,637 gal
Flow Rate (each) 5,208 gpm 7.5 MGD Flow
Detention Time 5.9 min
Baffling Factor 0.5
Baffling Characteristics: Average
Approved Baffling Factor:
Tio 29 min
Unit-3 Type: Other Shape: Other




CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.)

T10 Details Worksheet

Further Description: Micro-filiration Cells

Characteristic Comments
Number of Units 1
Volume {each) 9,208 gal
Volume (each) 9,208 gal
TCEQ Approved Max Flow Through a Single
Flow Rate {each) 1,936 gpm Micro-filtration Cell (5 Cells Total)
Detention Time 4.8 min
Baffling Factor 0.7 Typical Baffling Factor for Filters
Baffling Characteristics: Superior
Approved Baffling Factor:
T1Q 3.3 min
[D3FLOW RATE 2.788 mgd
[F10SUM FOR D3 8.8 min
Disinfection Zone: D4 Disinfectant: Chlorarnines
Unit - 1 Type: Piping Shape: Pipe
Further Description: 36 Inch Raw Water Pipe
Characteristic Comiments
Number of Units 1 Splitter Box to Rapid Mix
Diameter 36 in As per CT Submiital Dated April 4, 2011
Length 220 it As per CT Submittal Dated April 4, 2011
Volume (each) 11,634 gal
Flow Rate (each) 6,944 gpm 10 MGD Flow
Detention Time 1.7 min
Baffling Factor 1.0 Typical Baffling Factor for Pipe
Bafiling Characteristics: Perfect
Approved Baffling Factor:
T 1.7 min
Unit - 2 Type: Rapid Mix Shape: Rectangular
Further Description: Rapid Mix Basin
Characteristic Comments
Number of Units 1
Length 27 ft As per CT Submittal Dated April 4, 2011
Width 6 ft As per CT Submittal Dated April 4, 2011
Side Water Depth 4 fi As per CT Submittal Dated April 4, 2011




CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.)

T10 Details Worksheet

Volume (each) 4,848 gal
Flow Rate (each) 6,944 gpm 10 MGD Fiow
Detention Time 0.7 min
Baffling Factor 0.1 Typical Baffling Factor for an "Unbaffled" Basin
Baffling Characteristics: Unbaffled
Approved Baffling Factor:
Tig 0.1 min
Unit -3 Type: Piping Shape: Pipe
Further Description: 30 Inch Raw Water Pipe
Characteristic Comments

Number of Units 1

Number of Units 1 Rapid Mix to Clarifier
Diameter 30 in As per CT Submittal Dated April 4, 2011
Length 85 ft As per CT Submittal Dated April 4, 2011
Volume {each) 3,122 gal
Flow Rate (each) 6,944 gpm 10 MGD Flow
Detention Time 0.4 min
Baffling Factor 1.0 Typical Bafiling Factor for Pipe
Baffling Characteristics: Perfect
Approved Baffling Faclor:
T 0.4 min
Unit - 4 Type: Clarifier Shape: Circular
Further Description: Clarifier
Characteristic Comments
Number of Units 1
Diameter 80 ft As per CT Submittal Dated Aprit 4, 2011
Side Water Depth 18.9 ft As per CT Submittal Dated April 4, 2011
Center Water Depth 206 ft As per CT Submittal Dated April 4, 2011
Volume (each) 926,621 gal
Flow Rate (each) 6,944 gpm 10 MGD Flaw
Detention Time 133.4 min
Baffling Factor 0.3 Typical Baffling Factor for Clarifiers
Baffling Characteristics; Poor
Approved Baffling Factor;
Tio 40.0 min
Unit-5 Type: Other Shape: Rectangular
Further Description. Recarbonation Basin
Characteristic Comments




CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.)

T10 Detaiis Worksheet

Length 455 ft As per CT Submittal Dated April 4, 2011
Width 32 ft As per CT Submittal Dated April 4, 2011
Side Water Depth 168 # As per CT Submittal Dated April 4, 2011
Volume (each) 183,003 gal

Flow Rate (each) 6,944 gpm 10 MGD Flow

Detention Time 26.4 min

Typical Baffling Factor for Basins with 4 Internal
Baffling Factor 0.5 Baffles and Length to Width (40:1)
Baffling Characteristics: Average
Approved Baffling Factor:
Tio 13.2 min
Unit -6 Type: Filter Shape: Rectangular
Further Description: Gravity Filters

Charactetistic Comments

Number of Lnits 5

Length 24 fi As per CT Submittal Dated April 4, 2011
Width 15 fi As per CT Submittal Dated April 4, 2011
Media Depth 6 ft As per CT Submittat Dated April 4, 2011
Underdrain Depth 1 ft As per CT Submittal Dated April 4, 2011
Minimum Water Depth Over Media 6.8 ft As per CT Submiftal Dated April 4, 2011
Average Porosity S0 %

Volume (each) 29,088 gal

10 MGD Flow Divided Equally Between Four
Filters (Fiiters Rated at 2.5 MGD Flow Each),
Fifth Filter Remains on Standby Until Backwash

Flow Rate (each) 1,736 gpm Initiated.

Detention Time 16.8 min

Baffling Factor 0.7 Typical Baffling Factor for Filters

Baffling Characteristics; Superior
Approved Baffling Factor:

T1o 11.7 min
|D4 FLOW RATE 9.999 mgd
|T1G SUM FOR D4 67.1 min

Disinfection Zone: D5 Disinfectant: Chloramines
Unit - 1 Type: Clearwell Shape: Rectangular
Further Description: ClearwellfTransfer Pump Station
Characteristic Comments



CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SCURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.}

T10 Details Worksheet

Number of Units 1
Length 98.4 it As per CT Submittal Dated April 4, 2011
Width 26 1t As per CT Submittal Dated April 4, 2011
Side Water Depth 11.3 #t As per CT Submittal Dated April 4, 2011
Maximum Volume (each) 216,290 gal
Minimum Operating Level 57 ft
Worst Case Volume (each) 108,102 gal
Percent of Maximum Volume 50 % 50% of Total Volume
Worst Case Volume (each) 109,102 gal
Flow Rate (each) 6,944 gpm 10 MGD Flow
Detention Time 15.7 min
Typical Baffling Factor for Basins with Two
Baffling Factor 0.5 Interal Baffles Lenth to Width (30:1)
Baffiing Characteristics: Average
Approved Baffling Factor:
Tro 7.9 min
Unit - 2 Type: Clearwel! Shape: Circular

Further Description: 10 MG Ground Storage Tank

Characteristic Comments
Number of Units 1
Diameter 208 ft As per CT Submittal Dated April 4, 2011
Side Water Depth 40 ft As psr CT Submittal Dated April 4, 2011
Center Water Depth 40 ft As per CT Submittal Dated April 4, 2011
Maximum Volume (each) 9,974,083 gal
Minimum Operating Level 20 ft Assumes "Worst Case” Operating Level
Worst Case Volume (each) 4,987,042 gal
Percent of Maximum Volume 50 % 50% of Total Volume
Worst Case Volume (each) 4,987,042 gal
Flow Rate (each) 6,944 gpm 100% of 10 MGD Max at Cypress (7 MGD)
Detention Time 718.2 min
Typical Baffling Factor for Basins Having 2
Baffling Factor 0.3 Inlets, 1 QOutlet and 3 Interior Baffles
Baffling Characteristics: Poor
Approved Baffling Factor:
Tio 215.5 min
D5 FLOW RATE 9.989 mgd
|T10 SUM FOR D5 223.3 min
Disinfection Zone: D6 Disinfectant:
Disinfection Zone: D7 Disinfectant:
Disinfection Zone: D8 Disinfectant:




CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.}

T10 Details Worksheet

Disinfection Zone: D9 Disinfectant:

Disinfection Zone: D10 Disinfectant:




CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES

OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.)

Summary Worksheet
PUBLIC WATER
SYSTEM NAME: City of Wichita Falls Reuse Project PWS ID No.: 2430001
PLANT NAME
OR NUMBER: RRWWTP to Cypress through MF/RO/Conventional Date:
Volume* * Tio*
Disinfection Treatment Unit (ea::; FI‘::;(?:)& Baffling (n':;)n)
Zone Factor®
{gal) (MGD) Unit | Zone
D1 13 Mile Pipe from RRWW1P to Cypress WIP (1) | 2,295,295 7.500 1 | 440.725] 44072
D2 Micro-filtration Clarifier (1) 5,000,000 7.500 03 288.018| 288.02
36 Inch Raw \Water Pipe (1) 13,221 7.500 1 2.539
D3 Micro-filtration Trough (1) 30,837 7.500 0.5 2.941 8.81
Micro-fiitration Cells (1) 8,208 2.788 0.7 3.329
36 Inch Raw Water Pipe (1) 11,6834 9989 1 1.675
Rapid Mix Basin (1) 4,848 0.999 0.1 0.070
D4 30 Inch Raw Water Pips (1) 3,122 9.999 1 0.450 6713
Clarifier {1) 926,521 9.099 0.3 40,028 ’
Recarbonation Basin {1} 183,003 9.a9g9 0.5 13.177
Gravity Filters {5) 29,088 2.500 07 11.720
D5 Clearwell/Transfer Pump Station (1) 108,102 9.509 0.5 7.856 29331
10 MG Ground Storage Tank {1} 4,987,042 $.999 03 215.454 .
= These values are caloulated on the 110 Details Sheeat

TCEQ - (05-01-13)

CT STUBY
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CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER {cont.)

Description Worksheet

PUBLIC WATER

SYSTEM NAME: City of Wichita Falis Reuse Project PWS ID No.: 2430001
PLANT NAME Month:

OR NUMBER: RRWWTP fo Cypress through MF/RO/Conventional Day:

Year:

Enter a detailed narrative description of the plant treatment processes and disinfection protocol.

. The CWF CWTP Temporary Reuses Project will combine the use of the Micro-filtraion/Revarse Osmosis
plants with the conventional 2010 WTP_ This CT {akes inlp account the treated water pumped from the CWF
River Road WWTP 1o the CWTP through a 30 inch raw walsr pipe al a flow of 7.5 million gallons per day
(MGD), through micro-filiralion/reverse osmosis ko a raw water lagoon where 5 MG will then be mixed with 5
MG raw surface water and treated through the conventional 2010 WTP. The treatment process includes
clarification prior o micro-filiralion, reverse osmosis where the 5 MG permeate will be sentio a raw water
lagoon, pumped back the the splitter basin and mixed with 5 MG of raw surface water priar to the 2010 WTP.

: The 2010 WIFP consists of a rapid mix basin, a 90 foot diameter (dia.) clarifier, a re-carbonation basin, five

© muli-media gravily filters, g 0.20 million gallon (MG) clearwell and pump station and a 10MG ground storage

- lank. Total capacity through the 2010 WTP is 10 MGD.

The proposed disinfection protocel invelves the injection of chlotine {CI2) at the RRWWIP chlorine contact
: basin before being pumped o the CWTP through the 30 inch raw water pipe. In the micro-filiration clarifier,
: ¢hlonine (Ci2) and liquid ammonium sulfate are injecied in the mix zone o form chioramines. Chlorine {Ci2)
and liguid amm onium suifate are again added at the clarifier efluentto form chloramines through the micro-
. filiration reugh and cells. Onge the reverse osmosis permeate is mixed with the raw surfase waterin the
- splitier basin, chlerine {C12) and liquid ammeoenia gas (NH4) is added fo the effluent of the basin and again
" jusiupsiream of the 020 MG clearwell and fransfer pump station. Chloramine residuals are monilored in
the raw water vaull, prior o the micro-filration clarifier, in the mix zone of the clarifier, at the effluent collechon
- box of the carifier, in the micro-filiration frough and cell permeate. Chloraming residuals are also monilored
! downsiream of he five mulli-media gravityfilters, downsream of the 0.20 MG clearwell and transfer pump
. siafion and downsiream of the 10 MG ground storage tank, prior to enlering the distribulion system.

Submitted by:
Contact
Information;

TCEQ - (05-01-13) CT STUDY



Detailed narrative description of the plant treatment processes and disinfection protecol (cont)

TCEQ - (05-01-13) CT STUDY
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CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.}

T10 Details Worksheet

PUBLIC WATER

SYSTEM NAME: City of Wichita Falis Reuse Project PWS iD No.: 2430001
PLANT NAME
OR NUMBER: IWWTP to Cypress through MF/RO/Conventior Date:
Treatment Plant Capacity 10.000 mgd
6,944 gpm
Disinfection Zone: D1 Disinfectant: Chloramines
Unit - 1 Type: Piping Shape: Pipe

Further Description: 13 Mile Pipe from RRWWTP to Cypress WTP

Characteristic Comments
Number of Units 1 Pipe from RRWWTP to CWTP
Diameter 30 in
Length 62500 ft
Volume (each) 2,205,205 gal
Flow Rate {(each} 5,208 gpm 7.5 MGD Flow
Detention Time 440.7 min
Baffling Factor 1.0 Typical Baffling Factor for Pipe
Baffling Characteristics: Perfect
Approved Baffling Factor:
qu 440.7 min
D1 FLOW RATE 7.500 mgd
|T10 SUM FOR D1 440.7 min
Disinfection Zone: D2 Disinfectant: Chloramines
Unit - 1 Type: Other Shape: Other

Further Description: Micro-filtration Clarifier

Characteristic Comments

Number of Units 1

Volume (each) 5,000,000 gal 5 MG Clarifier
Volume (each) 5,000,000 gal

Flow Rate (each) 5,208 gpm 7.5 MGD Flow




CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENGCE OF SURFACE WATER {cont.)

T10 Details Worksheet

Detention Time 960.1 min
Baffling Factor 0.3 Typicai Baflling Factor for Clarifiers
Baffling Characteristics: Poor
Approved Baffling Factor:
T10 288.0 min
[D2FLOW RATE 7.500 mgd
|T10 SUM FOR D2 288.0 min

Disinfection Zone: D3 Disinfectant: Chloramines
Unit - 1 Type: Piping Shape: Pipe
Further Description: 36 Inch Raw Water Pipe
Characteristic Comments

Number of Units

Clarifier to Micro-filtation Trough

Diamster 36 in
Length 250 it
Volume (each) 13,221 gal
Flow Rate (each) 5,208 gpm 7.5 MGD Flow
Detention Time 2.5 min
Baffling Factor 1.0 Typical Baffling Factor for Pipe
Baffling Characteristics: Perfect
Approved Baffling Factor:
T10 2.5 min
Unit-2 Type: Other Shape; Other
Further Description: Micro-filtration Trough
Characteristic Comments
Number of Units 1
Volume (each) 30,637 gal
Volume {each) 30,637 gal
Flow Rate (each) 5,208 gpm 7.5 MGD Flow
Detention Time 59 min
Baffling Factor 0.5
Baffling Characteristics: Average
Approved Baffling Factor:
Tio 2.9 min
Unit - 3 Type: Other Shape: Other




CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SCURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.)

T10 Details Worksheet

Further Description: Micro-filtration Cells

Characteristic Comments
Number of Units 1
Volume (each) 9,208 gal
Volume (each) 9,208 gal
TCEQ Approved Max Flow Through a Single
Flow Rate (each) 1,936 gpm Micro-filtration Cell (5 Cells Taotal)
Detention Time 4.8 min
Baffling Factor 0.7 Typical Baffling Factor for Filters
Baffling Characteristics: Superior
Approved Bafiling Factor:
T10 3.3 min
{D3FLOW RATE 2.788 _mgd
|T10 SUM FOR D3 8.8 min
Disinfection Zone: D4 Disinfectant: Chioramines
Unit - 1 Type: Piping Shape: Pipe
Further Description: 36 Inch Raw Water Pipe
Characteristic Commenis
Number of Units 1 Splitter Box to Rapid Mix
Diameter 36 in As per CT Submittal Dated April 4, 2011
Length 220 fi As per CT Submittal Dated April 4, 2011
Volume (each) 11,634 gal
Flow Rate (each) 6,844 gpm 10 MGD Flow
Detention Time 1.7 min
Baffling Factor 1.0 Typical Baffling Factor for Pipe
Baffling Characteristics: Perfect
Approved Baiffling Factor:
T 1.7 min
Unit - 2 Type: Rapid Mix Shape: Rectangular
Further Description: Rapid Mix Basin
Characteristic Comments
Number of Units 1
Length 27 # As per CT Submittal Dated April 4, 2011
Width 6 ft As per CT Submittal Dated April 4, 2011
Side Water Depth 4 ft As per CT Submittal Dated April 4, 2011




CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.}

T10 Details Worksheet

Volume (each) 4,848 gal

Flow Rate (each) 6,944 gpm 10 MGD Flow

Detention Time 0.7 min

Baffling Factor 0.1 Typical Baffling Factor for an "Unbaffled" Basin

Baffling Characteristics: Unbaffled

Approved Baffiing Factor:

T-[g 0.1 min

Unit -3 Type: Piping Shape: Pipe

Further Description: 30 Inch Raw Water Pipe

Characteristic Comments

Number of Units 1 Rapid Mix te Clarifier

Diameter 30 in As per CT Submittal Dated April 4, 2011

Length 85 ft As per CT Submittal Dated April 4, 2011

Volume (each) 3,122 gal

Flow Rate (each) 6,944 gpm 10 MGD Flow

Detention Time 0.4 min

Baffling Factor 1.0 Typical Baffling Factor for Pipe
Baffling Characteristics: Perfect

Approved Baffling Factor:
T1D 0.4 min
Unit - 4 Type: Clarifier Shape: Circular

Further Description: Clarifier

Characteristic Comments

Number of Units 1

Diamster a0 ft As per CT Submitial Dated April 4, 2011

Side Water Depth 189 # As per CT Submittal Dated April 4, 2011

Center Water Depth 206 it As per CT Submittal Dated April 4, 2011

Volume (each) 926,521 gal

Flow Rate (each) 6,944 gpm 10 MGD Flow

Detention Time 133.4 min

Baffting Factor 0.3 Typical Baffling Factor for Clarifiers

Baffling Characteristics: Poor

Approved Baffling Factor;

Tio 46.0 min

Unit - 5 Type: Other Shape: Rectangular

Further Description: Recarbonation Basin

Characteristic Comments
Number of Units 1




CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.)

T10 Details Worksheet

Length 455 ft As per CT Submittal Dated April 4, 2011
Width 32 ft As per CT Submittal Dated April 4, 2011
Side Water Depth 16.8 ft As per CT Submittal Dated April 4, 2011
Volume {each) 183,003 gal

Flow Rate (each) 6,944 gpm 10 MGD Flow

Detention Time 254 min

Typicat Baffling Factor for Basins with 4 Internai

Baffling Factor 0.5 Baffles and Length to Width (40:1)
Baffling Characieristics: Average
Approved Baffling Factor:
Tio 13.2 min
Unit -6 Type: Filter Shape: Rectangular

Further Description: Gravity Filters

Characteristic Comments
Number of Units 5
Length 24 ft As per CT Submittal Dated April 4, 2011
Width 15 1t As per CT Submittal Dated April 4, 2011
Media Depth 6 ft As per CT Submittal Dated April 4, 2011
Underdrain Depth 1 ft As per CT Submittal Dated April 4, 2011
Minimum Water Depth Over Media 68 ft As per CT Submittal Dated Aprif 4, 2011
Average Porosity 50 %
Volume (each) 29,088 gal
10 MGD Flow Divided Equally Between Four
Filters (Filters Rated at 2.5 MGD Flow Each),
Fifth Filter Remains on Standby Untit Backwash
Flow Rate (each} 1,736 gpm Initiated.
Detention Time 16.8 min
Baffling Factor 0.7 Typical Baffling Factor for Filters
Baffling Characteristics: Superior
Approved Baffling Factor;
T1Q 11.7 min
|D4 FLOW RATE 9.999 mgd
|T10 SUM FOR D4 67.1 min
Disinfection Zone: D5 Disinfectant: Chloramines
Unit - 1 Type: Clearwell Shape: Rectangular

Further Description: Clearwell/Transfer Pump Station

Characteristic Comments



CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.)

T10 Details Worksheet

Number of Units i
Length 984 it As per CT Submiital Dated April 4, 2011
Width 26 ft As per CT Submittal Dated April 4, 2011
Side Water Depth 113 ft As per CT Submittal Dated April 4, 2011
Maximum Volume (each) 216,290 gaf
Minimum Operating Level 57 ft
Worst Case Volume (each) 108,102 gal
Percent of Maximum Volume 50 % 50% of Total Volume
Worst Case Volume (each) 109,102 gal
Flow Rate (each) 6,944 gpm 10 MGD Flow
Detention Time 18.7 min
Typical Baffling Factor for Basins with Two
Bafiling Factor 0.5 Internal Baffles Lenth to Width (30:1)
Baffling Characteristics: Average
Approved Baffling Factor:
Tig 7.9 min
Unit -2 Type: Clearwell Shape: Circular

Further Description: 10 MG Ground Storage Tank

Characteristic Comments
Number of Units 1
Diameter 206 fi As per CT Submittal Dated April 4, 2011
Side Water Depth 40 ft As per CT Submittal Dated April 4, 2011
Center Water Depth 40 ft As per CT Submittal Dated April 4, 2011
Maximum Volume (each) 9,874,083 ogal
Minimum Operating Level 20 fi Assumes "Worst Case" Operating Level
Worst Case Volume (each) 4,987,042 gal
Percent of Maximum Volume 50 % 50% of Total Volume
Worst Case Volume (each) 4,987,042 gal
Flow Rate (each) 6,944 gpm 100% of 10 MGD Max at Cypress (7 MGD)
Detention Time 718.2 min
Typical Baffling Factor for Basins Having 2
Baffling Factor 0.3 Inlets, 1 Cutlet and 3 Interior Baffles
Baffling Characteristics: Poor
Approved Bafiling Factor:
Tig 2155 min
1D5 FLOW RATE 9.999 mgd
|T10 SUM FOR D5 223.3 min
Disinfection Zone: D6 Disinfectant:
Disinfection Zone: D7 Disinfectant:
Disinfection Zone: D8 Disinfectant:




CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.)

T10 Details Worksheet

Disinfection Zone: D9 Disinfectant:

Disinfection Zone: D10 Disinfectant:




CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES

OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.)

Summary Worksheet
PUBLIC WATER
SYSTEM NAME: City of Wichita Falls Reuse Project PWS 1D No.: 2430001
PLANT NAME
OR NUMBER: RRWWTP to Cypress through MF/RO/Conventional Date:
L3 3 T *
Disinfection Treatment Unit V(:‘:;:; Flc;:c?:)te Baffling {n::n)
Zone Factor*
{gal) {MGD) Unit Zone
D1 13 Mile Pipe from RRWWIP to Cypress WIP (1) | 2,295,295 7.50D 1 440.725 | 440.72
D2 Micro-filtration Clarifier (1) 5,000,000 7500 0.3 288.018| 288.02
36 Inch Raw Water Pipe (1) 13,221 7.500 1 2539
D3 Micro-fittration Trough {1} 30,637 7.500 0.5 2.941 8.81
Micro-filtration Cells (1) 9,208 2.788 0.7 3.325
36 Inch Raw Water Pipe (1) 11,634 6.985 1 1.675
Rapid Mix Basin (1) 4,848 9.999 0.1 0.070
Da 30 Inch Raw Water Pipe (1) 3,122 9.999 1 0.450 67.13
Clarifier (1) 928,521 9.999 0.3 40.028 ’
Recarbonation Basin (1) 183,003 9.999 05 13177
Gravity Filters (5) 29,088 2.500 07 | 11729
D5 ClearwellTransfer Pump Station (1) 109,102 9.899 0.5 7.856 293,31
10 MG Ground Storage Tank (1} 4,987,042 9.999 03 215454 ’

* These values are calculated on the T10 Details Sheet

TCEQ - {05-01-13)

CT STUDY
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CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.}

Description Worksheet

PUBLIC WATER

SYSTEM NAME: Cypress WTP Reuse Project PWS ID No.: 2430001
PLANT NAME Month:

OR NUMBER: Secondary Res. Through Cypress Conventional Day:

Year:

Enter a detailed narrative description of the plant freatment processes and disinfection protocol.
The CWF CWITP Temporary Reuse Project will combine the use of the Micro-filtration/Reverse Csmosis

- plants with the conventional 2010 WTP. This CT takes into account the surface water from Lake Kickapoo
and Lake Arrowhead pumped to the CWF Secondary Resenvwir. 5 million gallons per day (MGD) will then be
pumped to the CWTP through a 42 inch raw water pipe into a splitter basin where itwill be combined with 5
MGD of Reverse Osmosis permeale from a lagoon with the use of the lagoon water refurn pump station.
From the splifler basin, the WTP gonsisls of a rapid mix basin, a 90 foot diameter (dia.) clarifier, a re-

- garbonation basin, five mulli-media gravityfillers, 8 0.20 million gallon {MG) clearws|l and pump station and

¢ 810 MG ground slorage fank. Total capactly through the 2010 WP is 10 MGD.

- The proposed disinfection proiocol involves the injsclion of chlorine dioxide (C102) downstream ofthe

. seconaryresenvoir, and chlorine (CI2) and liguid ammonia gas (NH4) downstream of the splitier basin and
upsiream ofthe 0.20 MG clearwell and transier pump station. Chlerine dioxide residual can be measured at

- three locations along the 42 inch raw water pipe at 400, 800 and 5600 linear feed downsiream of the
reservoir pump station, prior o entering the spliter basin. Chloramine residual is monitored downsiream of
the five mulli-madia grandty filters, downsiream of the 0.20 MG clearwell and transfer pump station and

. downsiream of the 10 MG ground storage lank, priar fo entering the distribution system.

Submitied by:
Contact
Information:

TCEQ - (05-0113) CT STUDY



“aouepInB pue suoIIONNSUL J0f [ENUEL 89UBPING aY] JO £'C UOIIAG 0] Jajal asedld
‘winipsw a|qenns Jauyio Aue Buisn onewayos Inok ajeals Aew nok ‘sjoo) BuiMEIp Y3 LM Jeljille) Jou aie hok
‘sjo0 Buimelq JosoIoly aU) YIMm sijewayas jueyd anok ajealo 0} J0aysyIom SIL} a5

a3eq LO00EYE V'ON dl SMd
7y ssaadAo ybnoayl sey Alepucosag HIAAWNN HO j02foid asnay dIm ssaudip JINYN WILSAS
NN LNV 1d ALY DINENd

JOBYSHIOMN IRUIdYIS
(u09) YIALYM FOVENS 40 FONINTINI FHL HIANN STDHNOS HIALYM ANNOHD HO
SIJUNOS HILVYM JOVIHNS ONISN FHVY LYHL SIWILSAS HALVM DIMEnd ¥0d

AdNLS 1O



P

J ta=isy Y
ﬂ—uﬂ'n
— +
4 Tl i PR 1B PEalIEat ]
Mﬁm._.m RHIBID JSTEMBISEN, DEOH 5T
Sl O el
Si8jli4 4
)
SHUE |
FEsuled
oY

33 THM

/\,T, ™

UCREZRUEISSY

JeguEI > |

| pasaesn

\ ”

uenen) JejRuRIL)

Fa

31

S8LOZ UORISIUISI IRl [PUSIUSAUDY ‘WIBrIq MO)4



CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.)

T10 Details Worksheet

PUBLIC WATER
SYSTEM NAME: Cypress WTP Reuse Project PWS ID No.: 2430001
PLANT NAME
OR NUMBER: S5econdary Res. Through Cypress Conventiona Date:
Treatment Plant Capacity 10.000 mgd

6,944 gpm
Disinfection Zone: D1 Disinfectant: Chlorine Dioxide

unit - 1 Type: Piping Shape: Pipe

Further Description: 42 fnch Raw Water Line From Secondary Reservoir to Cypress WTP

Characteristic Comments
Number of Units 1
Diameter 42 in As per CT Submittal Dated April 4, 2611
Length 400 ft As per CT Submittal Dated April 4, 2011
Volume (each} 28,792 gal
Flow Rate (each) 3,472 gpm 5 MGD Flow
Detention Time 8.3 min
Baffling Factor 1.0 Typical Baffling Factor for Pipe
Baffling Characteristics: Perfect
Approved Baffling Factor:
Tio 83 min
1D1 FLOW RATE 5.000 mgd
{710 SUM FOR D1 8.3 min
Disinfection Zone: D2 bisinfectant: Chlorine Dioxide
Unit - 1 Type: Piping Shape: Pipe

Further Description: 42 Inch Raw Water Line From Secondary Reservoir to Cypress WTP

Characteristic
Number of Units
Diameter
l.ength

Volume {each)

1
42
500

35,000

Comments
in As per CT Submittal Dated April 4, 2011
fi As per CT Submittal Dated April 4, 2011

gal



CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.)

T10 Detalls Workshest

Flow Rate (each) 3,472 gpm 5 MGD Flow
Detention Time 10.4 min

Baffling Factor 1.0 Typical Baffling Factor for Pipe

Baffling Characteristics: Perfect
Approved Baffiing Factor:

Ttm 10.4 min
|D2 FLOW RATE 5.000 mgd
]T10 SUM FOR D2 10.4 min

Disinfection Zone:

Unit -1

D3

Type:

Piping

Disinfectant: Chlorine Dioxide

Shape: Pipe

Further Description: 42 Inch Raw Water Line From Secondary Reservoir to Cypress WTP

Characteristic Comments
Number of Units 1
Diameter 42 in As per CT Submittal Dated April 4, 2011
Length 5600 ft As per CT Submittal Dated April 4, 2011
Volume (=ach) 403,091 gal
Flow Rate (each} 3,472 gpm 5 MGD Flow
Detention Time 116.1 min
Baffling Factor 1.0 Typical Baffling Factor for Pipe
Baffling Characteristics: Perfect
Approved Baffling Factor:
Tia 116.1 min
[D3 FLOW RATE 5.000 mgd
|T10 SuM FOR D3 116.1 min
Disinfection Zone: D4 Disinfectant: Chloramines
Unit -1 Type: Piping Shape: Pipe
Further Description: Raw Water Pipe from Splitter Box fo Rapid Mix
Characteristic Comments
Number of Units 1 Splitter Box to Rapid Mix
Diameter 36 in As per CT Submittal Dated April 4, 2011




CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.}

T10 Details Worksheet

Length 220 ft As per CT Submittal Dated April 4, 2011
Volume {each) 11,634 gal
Flow Rate (2ach) 6,944 gpm 10 MGD Flow
Detention Time 1.7 min
Baffling Factor 1.0 Typical Baffling Factor for Pipe
Baffling Characteristics: Perfect
Approved Baffling Factor:
T1D 1.7 min
Unit - 2 Type: Rapid Mix Shape: Rectangular
Further Description: Rapid Mix Basin
Characteristic Comments
Number of Units 1
Length 27 ft As per CT Submittal Dated April 4, 2011
Width 6 ft As per CT Submittal Dated April 4, 2011
Side Water Depth 4 it As per CT Submittal Dated April 4, 2011
Volume (each) 4,848 gal
Flow Rate {each) 6,944 gpm 10 MGD Flow
Detention Time 0.7 min
Baffling Factor 0.1 Typical Baffling Factor for an "Unbaffled” Basin
Baffling Characteristics: Unbaffled
Approved Baffling Factor:
T10 01 min
Unit -3 Type: Piping Shape: Pipe
Further Description; 30 Inch Pipe from Rapid Mix to Clarifier
Characteristic Comments
Number of Units 1 Rapid Mix to Clarifier
Diameter 30 in As per CT Submittal Dated April 4, 2011
Length 85 ft As per CT Submittal Dated April 4, 2011
Volume {each) 3,122 gal
Flow Rate (each) 6,944 gpm 10 MGD Filow
Detention Time 0.4 min
Baffling Factor 1.0 Typical Baffling Factor for Pipe
Baffling Characteristics: Perfect
Approved Baifling Factor:
T10 0.4 min
Unit-4 Type: Clarifier Shape: Circular

Further Description: 2010 Plant Clarifier

Characteristic

Comments



CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER {cont.)

T10 Details Worksheet

Number of Units 1
Diameter a0 ft As per CT Submittal Dated April 4, 2011
Side Water Depth 189 f As per CT Submittal Dated April 4, 2011
Center Water Depth 206 ft As per CT Submittal Dated April 4, 2011
Volume (each) 926,621 gal
Flow Rate (each) 6,944 gpm 10 MGD Flow
Detention Time 133.4 min
Baffling Factor 0.3 Typical Baffling Factor for Clarifiers
Baffling Characteristics: Poor
Approved Baffling Factor:
T1o 40.0 min
Unit -5 Type: Other Shape: Rectangular
Further Description: Recarbonation Basin
Characteristic Comments
Number of Units 1
Length 456 ft As per CT Submittal Dated April 4, 2011
Width 32 f As per CT Submittal Dated Aprit 4, 2011
Side Water Depth 168 #t As per CT Submittal Dated Aprit 4, 2011
Volume {each) 183,003 gal
Flow Rate {each) 6,844 gpm 10 MGD Flow
Detention Time 264 min
Typical Baffling Factor for Basins with 4 Internal
Baffling Factor 0.5 Baffles and Length to Width (40:1)
Baffling Characteristics: Average
Approved Baffling Factor:
T10 13.2 min
Unit -6 Type: Filter Shape: Rectangular
Further Description: 2010 Plant Gravity Filters
Characteristic Comments

Number of Units 5
Length 24
Width 15
Media Depth 6
Underdrain Depth 1
Minimum Water Depth Over Media 6.8
Average Porosity 50
Volume (each) 29,088
Flow Rate (each) 1,736

Detention Time 16.8

===

gal

apm
min

As per CT Submittal Dated April 4, 2011

As per CT Submittal Dated April 4, 2011

As per CT Submittal Dated April 4, 2011

As per CT Submittal Dated Aprit 4, 2011

As per CT Submittal Dated April 4, 2011

10 MGD Flow Divided Equally Between Four
Filters (Filters Rated at 2.5 MGD Fiaw Each),
Fifth Filter Remains on Standby Until Backwash
Initiated.




CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.)

T10 Details Worksheet

Baffling Factor 0.7 Typical Baffling Factor for Fiiters
Baffling Characteristics: Superior
Approved Baffiing Factor:
T1Q M.7 min
[D4 FLOW RATE 9.999 mgd
|T10 SUM FOR D4 67.1 min
Disinfection Zone: DS Disinfectant: Chloramines
Unit -1 Type: Clearwetl Shape: Rectangular

Further Description: 2010 Plant Clearwell/Transfer Pump Station

Characteristic

Commenis

Number of Units 7
Length 98.4 ft As per CT Submittal Dated April 4, 2011
Width 26 fi As per CT Submittal Dated April 4, 2011
Side Water Depth 1.3 ft As per CT Submiftal Dated April 4, 2011
Maximum Volume {each) 216,290 gal
Minimum Cperating Level 57 it
Worst Case Volume (each) 108,102 gal
Percent of Maximum Volume 50 % 50% of Total Volume
Worst Case Volume (each) 109,102 gal
Flow Rate {each) 6,944 gpm 40 MGD Flow
Detention Time 157 min
Typical Baffling Factor for Basins with Two
Baffling Factor 0.5 Internal Baffles Lenth to Width {30:1)
Baffling Characteristics: Average
Approved Baffling Factor:

T1o 7.9 min
Unit-2 Type: Clearwell Shape: Circular

Further Description: 10 MG Ground Storage Tank
Characteristic Commenis
Number of Units 1
Diameter 206 #t As per CT Submittal Dated April 4, 2611
Side Water Depth 40 ft As per CT Submittal Dated April 4, 2011
Center Water Depth 40 ft As per CT Submittal Dated April 4, 2011
Maximum Volume (each) 9,974,083 gal
Minimum Operating Level 20 ft Assumes "Worst Case" Operating Level
Worst Case Volume (each) 4,987 042 gal
Percent of Maximum Volume 50 %

Worst Case Volume (each) 4,987,042 gal




CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.)

Flow Rate (each)
Detention Time

T10 Details Worksheet
6,944 gpm 100% of 10 MGD Max at Cypress {V MGD)

718.2 min

Typical Bafiling Factor for Basins Having 2

Baffling Facior 0.3 Inlets, 1 Outlet and 3 Interior Baffles
Baffling Characteristics: Poor
Approved Baffling Factor:
Tio 215.5 min
{D5 FLOW RATE 9.999 mgd
|'i'10 SUM FOR D5 223.3 min

Disinfection Zone:

Disinfection Zone:

Disinfection Zone:

Disinfection Zone:

Disinfection Zone:

b6

D7

D8

D9

D10

Disinfectant:

Disinfectant:

Disinfectant:

Disinfectant:

Disinfectant:




CT STUDY

FOCR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES

OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER {cont.)

Summary Worksheet
PUBLIC WATER
SYSTEM NAME: Cypress WTP Reuse Project PWS ID No.: 2430001
PLANT NAME
OR NUMBER: Secondary Res. Through Cypress Conventional Date:
Volume* Flow Rate* Tic*
Disinfection Treatment Unit (each)} {each) Baffling (tr::n)
Zone Factor”
{gal) {MGD) Unit Zone
DA Raw Water Line From Secondary Reservorr to Cypress 28,792 5.000 1 8.293 8.20
D2 Raw Water Line From Secondary Reservoir to Cypress 35,900 5.000 1 10.366 | 10.37
D3 Raw Water Line From Secondary Reservoir to Cypress| 403,091 5.000 1 116.098] 116.10
Raw Water Pipe from Splitter Box to Rapid Mix (1) 11,634 9,889 1 1.675
Rapid Mix Basin (1) 4,848 9.999 0.1 0.070
D4 30 Inch Pipe from Rapid Mix to Clarifier (1) 3,122 9.999 1 0.450 67.13
2010 Plant Clarifier (1) 928,521 9.999 0.3 40,028 '
Recarbonation Basin (1) 183,003 9.999 0.5 131477
2010 Plant Gravity Filters (5) 29,088 2.500 0.7 11.725
D5 2010 Plant Clearwelll Transfer Pump Station (7) 109,162 5999 05 7.856 223,51
10 MG Ground Storage Tank {1} 4987 042 9,989 03 | 215454 )
* These values are caloulated on the T10 Details Sheet
TCEQ - {05-01-13) CT STUBbY
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CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.)

Description Worksheet

PUBLIC WATER

SYSTEM NAME: Cypress WTP Reuse Project PWS ID No.: 2430001
PLANT NAME Month:

OR NUMBER: Secondary Res. Through Cypress Conventional Day:

Year:

Enter a detailed narrative descripfion of the plant freatment processes and disinfection protocol.

+ The CWF CWITP Temporary Reuse Project will stombine the use of the Micro-fillraion/Reverse Osmosis

. piants with the conventional 2010 WTP, This CT iakes inio accouni the surface waler from Lake Kickapeoo
and Lake Arrowhead pumped lo the CWF Secondary Resaenwir. 5 million gallons per day {MGD) will then be

. pumped fo the CWIP ihrough a 42 inch raw water pips inte a splitter basin where itwill be combined with 5
MGED of Reverse Osmosis permeals from a lagoon with the use of the lagoon waler return pump stafion.
From the spliter basin, the WTP consisis of a rapid mix basin, a 80 lootdiameter (dia.} clarifier, a re-

- sarbonation basin, five multi-media gravityfillers. a 0.20 million gallon (MG) clearwell and pump station and

;& 10 MG ground slorage tank. Total capacily through the 2010 WTP is 10 MGLD.

: The proposed disinfeclion prolocal involves the injeclion of chloring diexide (Cl102Y downsiream of the

- seconary reservoir, and ghlering (CI2) and liquid ammoenia gas (NH4) downsiream of the splitter basin and
upstream ofthe 0.20 MG clearwell and transfer pump slation. Chletine dioxide residual can be measured &t

¢ three locafions along the 42 inch raw waler pipe at 400, 800 and 5600 linear feed downsiream of the
reservoir pumnp siation, prior to entering the splitter basin, Chlaramine residual is monitored downstream of
the five mulli-meadia gravity filters, downsiream of the 0.20 MG clearwesll and fransfer pum p station and
downsiream of the 10 MG ground siorage lank, prior to entering the distribution systerm.

Submitted by:
Confact
Information:

TCEQ - (05-01-13) CT STUDY
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PUBLIC WATER

CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.)

T10 Details Worksheet

SYSTEM NAME; Cypress WTP Reuse Project PWS ID No.: 2430001
PLANT NAME
OR NUMBER: 3Secondary Res. Through Cypress Conventiona Date:
Treatment Plant Capacity 10.000 mgd
6,944 gpm
Disinfection Zone: D1 Disinfectant: Chlorine Dioxide
Unit - 1 Type: Piping Shape: Pipe

Further Description: 42 Inch Raw Water Line From Secondary Reservoir to Cyprass WTP

Characteristic Comments
Number of Units 1
Diameter 42 in As per CT Submittal Dated April 4, 2011
Length 400 #t As per CT Submittal Dated April 4, 2011
Volume (each) 28,792 gal
Flow Rate (each) 3,472 gpm 5 MGD Flow
Detention Time 8.3 min
Bafling Factor 1.0 Typical Baffling Factor for Pipe
Baffling Characteristics: Perfect
Approved Baffling Factor:

T“) 8.3 min

|D1 FLOW RATE 5.000 mgd

[f10 SUM FOR D1 8.3 min

Disinfection Zone: D2 Disinfectant: Chiorine Dioxide

Unit -1 Type: Piping Shape: Pipe

Further Description: 42 Inch Raw Water Line From Secondary Reservoir to Cypress WTP

Characteristic
Number of Units
Diameter
Length

Volume (each)

1
42
500

35,980

Commenis
in As per CT Submittal Dated April 4, 2011
ft As per CT Submitial Dated April 4, 2011

gal



CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.)

T10 Details Worksheet

Fiow Rate (each) 3,472 gpm 5 MGD Flow
Detention Time 10.4 min
Baffling Factor 1.0 Typical Baffling Factor for Pipe
Baffling Characteristics: Perfect
Approved Baffling Factor:

T1o 10.4 min
D2 FLOW RATE 5.000 mgd

IT1D SUM FOR D2 10.4 min

Disinfection Zone: D3 Disinfectant: Chlorine Dioxide

Unit -1 Type: Piping Shape: Pipe

Further Description: 42 Inch Raw Water Line From Secondary Reservoir to Cypress WTP

Characteristic Comments
Number of Units 1
Diameter 42 in As per CT Submittal Dated April 4, 2011
Length 5600 ft As per CT Submittal Dated Aprii 4, 2011
Volume (each) 403,091 gal
Flow Rate {each) 3,472 gpm 5 MGD Flow
Detention Time 116.1 min
Baffling Factor 1.0 Typical Baffling Factor for Pipe
Baffling Characteristics: Perfect
Approved Baffling Factor:
Tio 116.1 min
D3 FLOW RATE 5.000 mgd
[T160 SUM FOR D3 116.1 _min
Disinfection Zone: D4 Disinfectant: Chloramines
Unit-1 Type: Piping Shape: Pipe

Further Description: Raw Water Pipe from Splitter Box to Rapid Mix

Characteristic Comments
Number of Units 1 Splitier Box to Rapid Mix
Diameter 36 in As per CT Submittal Dated April 4, 2011




CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.)

T10 Details Worksheet

Length 220 # As per CT Submittal Dated April 4, 2011
Volume (each) 11,634 gal
Flow Rate (each) 6,944 gpm 10 MGD Flow
Detention Time 1.7 min
Baffling Factor 1.0 Typical Baffling Factor for Pipe
Baffling Characteristics: Perfact
Approved Baffling Factor:
qu 1.7 min
Unit -2 Type: Rapid Mix Shape: Rectangular
Further Description: Rapid Mix Basin
Characteristic Comments
Number of Units 1
Length 27 it As per CT Submittal Dated April 4, 2011
Width 6 ft As per CT Submittal Bated Aprit 4, 2011
Side Water Depth 4 ft As per CT Submittal Dated April 4, 2011
Volume {each) 4,848 gal
Flow Rate (each) 6,944 gpm 10 MGD Flow
Detention Time 0.7 min
Baffling Factor 0.1 Typical Baffling Factor for an "Unbaffled” Basin
Baffling Characteristics: Unbaffled
Approved Baffling Factor:
Tig 0.1 min
Unit-3 Type: Piping Shape: Pipe
Further Description: 30 Inch Pipe from Rapid Mix to Clarifier
Characteristic Comments

Number of Units 1 Rapid Mix to Clarifier

Diameter 30 in As per CT Submittal Dated April 4, 2011

Length 85 #t As per CT Submittal Dated April 4, 2011

Volume (each) 3,122 gal

Fiow Rate (each) 6,944 gpm 10 MGD Flow

Detention Time G.4 min

Baffiing Factor 1.0 Typical Baffling Factor for Pipe
Baffling Characteristics: Perfect

Approved Baffling Factor:
Tio 0.4 min
Unit - 4 Type: Clarifier Shape: Circular
Further Description: 2010 Plant Clarifier
Characteristic Comments



CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SQURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.)

T10 Details Worksheet

Number of Units 1
Diameter 80 f#t As per CT Submittal Dated April 4, 2011
Side Water Depth 18.9 ft As per CT Submittal Dated April 4, 2011
Center Water Depth 2086 fi As per CT Submittal Dated April 4, 2011
Volume (each) 926,521 gal
Flow Rate {each) 6,944 gpm 10 MGD Flow
Detention Time 133.4 min
Baftiing Factor 0.3 Typical Baffling Factor for Clarifiers
Bafiling Characteristics: Poor
Approved Baifling Factor:
Tio 40.0 min
Unit - 5 Type: Other Shape: Rectangular
Further Description: Recarbonation Basin
Characteristic Comments

Number of Units 1
Length 455 ft As per CT Submittal Dated Aprii 4, 2011
Width 32 ft As per CT Submittal Dated April 4, 2011
Side Water Depth 16.8 ft As per CT Submittal Daied April 4, 2011
Votume {each) 183,003 g¢al
Flow Rate (each) 6,944 gpm 10 MGD Flow
Detention Time 26.4 min
Typical Baffling Factor for Basins with 4 Internal
Baffling Factor 0.5 Baffles and Length to Width {40:1)
Baffiing Characteristics: Average
Approved Baffling Factor:
Tio 13.2 min
Unit-6 Type: Filter Shape: Rectangular
Further Description: 2010 Plant Gravity Filters
Characteristic Comments

Number of Units 5
Length 24 #
Width 15 #
Media Depth 6 ft
Underdrain Depth 1 it
Minimum Water Depth Over Media 6.8 ft
Average Porosity 50 %
Volume {each) 20,088 gal
Flow Rate {each) 1,736 gpm

Detention Time 16.8 min

As per CT Submittal Dated April 4, 2011

As per CT Submittal Dated April 4, 2011

As per CT Submittal Dated April 4, 2011

As per CT Submittal Dated April 4, 2011

As per CT Submittal Dated April 4, 2011

10 MGD Flow Divided Equally Befween Four
Filters (Filters Rated at 2.5 MGD Flow Each),
Fifth Filter Remains on Standby Until Backwash
Initiated.




CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.)

T10 Details Worksheet

Baffling Factor 0.7 Typical Baffling Factor for Filters
Baffling Characteristics: Superior
Approved Baffling Factor:
Tio 11.7 min
|D4 FLOW RATE 8.999 mgd
ﬁ"10 SUM FOR D4 67.1 min
Disinfection Zone: D5 Disinfectant: Chloramines
Unit -1 Type: Clearwell Shape: Rectangular

Further Description: 2010 Plant Clearweli/Transfer Pump Station

Characteristic Comments
Number of Units 7
Length 98.4 1t As per CT Submittal Dated April 4, 2011
Width 28 ft As per CT Submittal Dated April 4, 2011
Side Water Depth 1.3 ft As per CT Submittal Dated Aprit 4, 2011
Maximum Volume {each) 216,280 gal
Minimum Operating Level 57 ft
Worst Case Volume (each) 109,102 gal
Percent of Maximum Volume 50 % 50% of Total Volume
Worst Case Volume {each) 108,102 gal
Flow Rate (each) 6,944 gpm 10 MGD Flow
Detention Time 15.7 min
Typical Bafiling Factor for Basins with Two
Baffling Factor 0.5 Internal Baffles Lenth to Width {30:1)
Baffiing Characteristics: Average
Approved Baffling Factor:
Tio 7.9 min
Unit - 2 Type: Clearwell Shape: Circular

Further Description: 10 MG Ground Storage Tank

Characteristic Comments

Number of Units 1

Diameter 206 ft As per CT Submittal Dated April 4, 2011
Side Water Depth 40 ft As per CT Submiital Dated April 4, 2011
Center Water Depth 40 # As per CT Submittal Dated April 4, 2011
Maximum Velume (each) 9,974,083 gal

Minimum Operating Level 20 ft Assumes "Worst Case" Operating Level
Worst Case Volume {sach) 4,987,042 gal

Percent of Maximum Volume 50 %

Worst Case Volume {each) 4,987,042 gal



CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.}

T10 Details Worksheet

Flow Rate (each) 6,244 gpm 100% of 10 MGD Max at Cypress (7 MGD)
Detention Time 718.2 min
Typical Bafiling Factor for Basins Having 2
Baffling Factor 0.3 Inlets, 1 Outlet and 3 Interior Baffles
Baffling Characteristics: Poor
Approved Baffling Factor:

Tio 215.5 min

D5 FLOW RATE 9.999 mgd
|T10 SUM FOR D5 223.3 min

Disinfection Zone:

Disinfection Zone:

Disinfection Zone:

Disinfection Zone:

Disinfection Zone:

D6

D7

D&

D9

D10

Disinfectant:

Disinfectant:

Disinfectant:

Disinfectant:

Disinfectant:




CT STUDY

FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES

OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (cont.)

Summary Worksheet
PUBLIC WATER
SYSTEM NAME: Cypress WTP Reuse Project PWS ID No.: 2430001
PLANT NAME
OR NUMBER: Secondary Res. Through Cypress Conventional Date:
. } Vaolume* Flow Rate* . Ty*
D'sg‘:“;m“ Treatment Unit (each) (each) ﬁ:ﬂ;"rg (min}
(gal) (MGD) Unit | Zone
D1 Raw Water Line From Secondary Reservoir 1o Cypress 28,792 5.000 1 8.293 8.29
D2 Raw Water Line From Secondary Reservoir to Cypress 35,980 5.000 1 10.366 | 10.37
D3 Raw Water Line From Secondary Reservoir to Cypress| 403,091 5.000 1 116.098 [ 116.10
Raw Water Pipe from Splitter Box to Rapid Mix (1) 11,634 9.599 1 1.875
Rapid Mix Basin (1) 4,848 9.999 0.1 0.070
D4 30 Inch Pipe from Rapid Mix to Clarifier (1) 3,122 9.999 1 0.450 67.13
2010 Plant Clarifier (1) 926,521 9.899 0.3 40.028 ’
Recarbonation Basin {1} 183,003 5.989 0.5 13.177
2010 Plant Gravity Filters (5) 29,088 2.500 0.7 11.729
D5 2010 Plant Clearwell/Transfer Pump Station (7) 109,102 9.989 0.5 7.856 29331
10 MG Ground Storage Tank (1) 4,987,042 ©.999 03 215.454 )

* These values are calculated on the T10 Details Sheet

TCEQ - (05-01-13)

CT STUDY
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ATTACHMENT C

Response To TCEQ Requested Documents
3a—-2001 & 2008 Pilot Virus Results

3b — Current Virus Results

2012-257



Virus Results From 2001 Pilot

2012-257



Total Culturable Virus Sample Results from 2001 Pilot Study

Date Raw Water (Secondary Reservoir) Feed Water (Wastewater Effluent)
February 2001 <1.OMPN/100L <0.1 MPN /100 L
March 2001 18.34 MPN/ 100 L <1.03 MPN /100 L
March 2001 2.1MPN/100L <0.1 MPN /100 L
April 2001 <221 MPN/1001L <0.10 MPN / 100 L
April 2001 <1 MPN /100 L 0.1 MPN /100 L
May 2001 <0.65 MPN/ 100 L <0.10 MPN / 100 L
May 2001 <1.0 MPN /100 L <0.1 MPN /100 L

As you can see, the Wastewater Effluent was significantly less on Total Culturable Viruses than
the Raw Water that was being treated from the Lakes for drinking water.

The geometric Mean for this sample set was 1.68 MPN / 100 L for Raw Water from the Secondary

Reservoir and 0.72 MPN / 100 L from the Wastewater Effluent.

Serological Viral Sample Results from 2001 Pilot Study

Date Serotype Raw Water (Sec. Res.) Feed Water (WW Effluent)
March 2001 Adenovirus Negative Negative
Enterovirus Negative Negative
Astrovirus Negative Negative
Rotavirus Negative Negative
May 2001 Adenovirus Negative Negative
Enterovirus Negative Negative
Astrovirus Negative Negative
Rotavirus Negative Negative

All samples from both the Secondary Reservoir and the Wastewater Effluent were negative for
the 4 different virus serotypes tested.
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215.233.4777
800.332.4345

Environmental Health Laboratories 219,233 8207

The Nation’s Drinking Water Laboratory

www.mastechnology.com

LABORATORY REPORT

Client: Camp Dresser & McKee Report#: 571853-65
Attn: Bili Marriott
801 Cherry Street Priority: Standard Written
Suite 2340

Fort Worth, TX 76102 Status: Final
Project/Site: City of Wichita Falls / Pilot Plant |
Samples Submitted: Two drinking water samples and one surface water sample
Copies to: Dean Hinton

Collected: 02/05 to 02/06/01 By: Client Received: 02/07/01

REPORT RESULTS

TOTAL CULTURABLE VIRUS - Water

Lab# Sampling Point Results (MPN/100L) 95%Confidence
Limits(MPN/100L)

571853 Raw Water <1.0 N/A

571854 Feed Water < 0.1 N/A

571855 Permeate < 0.1 N/A

Analyzed: 02/07 to 03/30/01 Analyst: RW Method: ICR Virus

We appreciate the opportunity to provide you with this analysis. If you have any questions
concerning this report, please do not hesitate to call us at {219) 233-4777.

Note: This report may not be reproduced, except in full, without written approval from
Environmental Health Laboratories (div. of MAS Technology Corporation).

REVIEWED BY: A{@Qw?f DATE: /3 Jan

A, DATE: 4/ 3.0/

FINALIZED BY: ,__ 500\

Page 1 of 2

EHE v divivion ol Mas
Lechniouy Carporain



APR-19-281

16:47 ANALYTICAL SERUVICES

nalytical —
A e

Cllent:
Address:

Codlett, Probst & Boyd
4805 Jacksboro Mighway
Wichita Falls, TX 76202

B@Y2 878 6765

Date Received:
Analyst:

P.B2-82

March 16, 2001
am

Virological Results
Adenovirus Negative
22.7
Raw Enteroviruses Negative
Water March 15, 2001 | 2001-0318-051%
Astrovirus Negative
227
Rotavirus Negative
Adenovirus Negative
181.4
Feed ‘ Entaroviruses Negative
VWater March 14, 2001 2001-03168-082
Astrovirus Negative
151.4
Rotavirus Negative
Adenavirus Negative
152.9
Enteroviruses Negative
Permeate | March 14, 2001 | 2001-0316-053
Astrovirus Negative
152.0
Rotavirus Negative

*ICC/MNPCR = Integrated Cell Culture/Nested Polymerasa Chaln Reaction

The samples were screened for viruses by ICC/InPCR, a hybrid method that cornbines traditional call culturs with molecular

tachnlques.

Negative ICC/nPCR results Indlcate What no viral amplicans were detested by gal electrophoress for tha targget virus group.

Project No.: 2001-0316-051R

TOTAL P.B2



. _ nalytical
MSerint(lfeslnc. S o - S ST

Client: Corlett, Probst & Boyd Report Date: April 24, 2001
Address: 4605 Jacksboro Highway Sample Collection Date: March 15, 2001
Wichita Falls, TX 76302 Date Received: March 16, 2001
Analyst: am

Total Culturable Virus Report

AS1 Sample ID No.: 2001-0316-052 UNH #: 2010316-2

Sample Information

Analytical Result

Volume Information

Method: Samples processed, stained and examined using the Information Collection Rule (ICR} Total Culturable Virus Method.

Codes: A= Acceptable R = Rejected N = Negative P = Positive NA = Not Applicable

Project No.: 2001-0318-051F
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Client: Corleit, Probst & Boyd Report Date: April 24, 2001
Address: 4605 Jacksboro Highway Sample Collection Date: March 15, 2001
Wichita Falls, TX 76302 Date Received: March 16, 2001
Analyst: am

Total Culturable Virus Report

ASI| Sample ID No.: 2001-0316-051 UNH #: 2010316-1

__Analytical Resuit

Volume information

Methed: Samples processed, stained and examined using the Information Collection Rule {ICR} Total Culturable Virus Method.

Codes: A = Acceptable R = Rejected N = Negative P = Positive NA = Not Applicable

Project No.: 2001-0316-051F
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&LP South Bend, IN 46617

—_— 219.233.4777

800.332.4345

Environmental Health Laboratories -

The Nation’s Drinking Water Laboratory

www.ehl.ce

LABORATORY REPORT

Client: Camp Dresser & McKee Report#: 583991-93
Attn: Bill Marriott
801 Cherry Street Priority: Standard Written
Suite 2340
Fort Worth, TX 76102 Status: Final
Project/Site: City of Wichta Falls, TX PWS ID#: 24-30-001
Samples Submitted: One drinking water sample, one surface water sample and one wastewater
sample '
Copies to: None
Collected: 03/14 to 03/15/01 By: Client Received: 03/16/01
REPORT RESULTS
TOTAL CULTURABLE VIRUS - Water
Lab# Sampling Point Results (MPN/100L) 95%Confidence
Limits(MPN/100L)
583991 Permeate <01 N/A
583992 Raw Water 2.1 0.848 - 6.783
583993 Feed Water < 0.1 N/A
Analyzed: 03/16 to 04/20/01 Analyst: RW Method: ICR Virus

We appreciate the opportunity to provide you with this analysis. If you have any questions
concerning this report, please do not hesitate to call us at (219) 233-4777.

Note: This report may not be reproduced, except in full, without written approval from
Environmental Health Laboratoties (div. of MAS Technology Corporation).

REVIEWED BY: th‘a‘f),zwﬁ

Tl oo

FINALIZED BY:

DATE: Y/ 23/G/

4-23¢y

DATE;

Page 1 of 2
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Client: Corlett, Probst & Boyd Report Date: May 21, 2001
Address: 4605 Jacksboro Highway Sample Collection Date: April 11, 2001
Wichita Falls, TX 76302 Date Received: April 12, 2001

Analyst: am

Total Culturabie Virus Report

ASI| Sample ID No.: 2001-0413-011 UNH #: 2010412-1

Sample Information

5/16/01

Analytical Result

Volume Information

Method: Samples processed, stained and examined using the Information Collection Rule (ICR} Total Culturable Virus Method.

Codes: A = Acceptable R = Rejected N = Negative P = Positive NA = Not Applicable

Project No.: 2001-0413-011
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Client: Corlett, Probst & Boyd Report Date: May 21, 2001
Address: 4605 Jacksboro Highway Sample Collection Date: April 10, 2001
Wichita Falls, TX 76302 : Date Received: Aprit 12, 2001

Analyst: am

Total Culturable Virus Report

ASI] Sample ID No.: 2001-0413-013 UNH #: 2010412-3

Sample Information

Analytical Result

Volume Information

Method: Samples processed, stained and examined using the Information Collection Rule (ICR) Total Culturable Virus Method.

Codes. A = Acceptable R = Rejected N = Negative P = Positive NA = Not Applicable

Project No.: 2001-0413-011
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U, .kP TToTTT T o Souglr Bend, IN 46617

— 219.233.4777
. ' 800.332.4345
Environmental Health Laboratories Fax 219233520
The Nation’s Drinking Water Laboratory - wivw.ehl.oe
LABORATORY REPORT 7
Client: Camp Dresser & McKee Report#:-5693436-38
Attn: Bill Marriott
801 Cherry Street Priority: Standard Written
Suite 2340
Fort Worth, TX 76102 Status: Final
Project/Site: City of Wichita Falls TX/ Pilot Plant PWS ID: 24-30-001
Samples Submitted: One drinking water sample, one surface water samples and one wastewater
sample
Copies to: None
Collected: 04/10 & 04/11/01 By: Client Received: 04/12/01
REPORT RESULTS
TOTAL CULTURABLE VIRUS - Water
Lab# Sampling Point Results (MPN/100L) 95%Confidence
Limits(MPN/100L)
593436 Raw Water <1 NA
593437  Feed Water 0.1 0.0185 -0.3471
593438 Permeate <0.1 NA
Analyzed: 04/12 to 05/29/01 Analyst: RW Method: ICR Virus

We appreciate the opporiunity to provide you with this analysis. If you have any questions
concerning this report, please do not hesitate to call us at (219) 233-4777.

Note: This report may not be reproduced, except in full, without written approval from
Environmental Health Laboratories.

REVIEWEDBY: /el // . ;% - oae Db/ 7 ooy

b
4

FINALIZED BY: f? O, ) g/ Ly DATE: _ & (/ /7237
Page 1 of 2

FHE s i divisun of
Lnderwriters Lahotatsnes Inc
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Client: Corlett, Probst & Boyd Report Date: June 20, 2001
Address: 4605 Jackshore Highway Sample Collection Date: May 7, 2001
Wichita Falls, TX 76302 Date Received: May 9, 2001

Analyst: am

Total Culturable Virus Report

ASI Sample ID No.: 2001-0510-038 UNH #: 2010509-9

Sample Information

219101

6/15/01

_____Analytical Result

Volume Information

Method: Samples processed, stained and examined using the Information Collection Rule (ICR) Total Culturable Virus Methaed.,

Codes: A= Acceptable R = Rejected N = Negative P = Positive NA = Not Applicable

Project No.: 2001-0510-036
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Client: Corlett, Probst & Boyd Report Date: June 20, 2001
Address: 4605 Jacksboro Highway Sample Collection Date: May 8, 2001
Wichita Falls, TX 76302 Date Received: May 9, 2001

Analyst: am

Total Culturable Virus Report

ASI| Sample ID No.: 2001-0510-037 UNH #: 2010509-8

Pilot Plant, City of Wichita Falls, TX i Raw Water

Sample Information

ICRNH201 5/9/01

Analytical Result

Volume Information

Method: Samples processed, stained and examined using the Information Collection Rule (ICR) Total Culturable Virus Method.

Codes. A= Acceptable R = Rejected N = Negative P = Positive NA = Not Applicable

Project No.: 2001-0510-036
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Client:

Corlett, Probst & Boyd

4605 Jackshoro Highway

Address:

Wichita Falls, TX 76302

Analysis Start Date:
Analyst: am

Date Received:

May 9, 2001
May 10, 2001

Virological Results

Adenovirus Negative
151.4
Enteroviruses Negative
Permeate May 7, 2001 2001-0510-033
Astrovirus Negative
151.4
Rotavirus Negative
Adenovirus Negative
23.8
Raw Enteroviruses Negative
May 8, 2001 2001-0510-034
Water . .
Astrovirus Negative
238
Rotavirus Negative
Adenovirus Negative
151.4
Feed Enteroviruses Negative
May 7, 2001 2001-0510-035
Water . .
Astrovirus Negative
151.4
Rotavirus Negative

*ICC/NPCR = Integrated Cell Culiure/Mested Polymerase Chain Reaction

The samples were screened for viruses by ICC/MPCR, a hybrid method that combines traditional cell culture with molecular

techniques.

Negative ICC/nPCR resuilfs indicale that no viral amplicens were detected by gel electrophoresis for the target virus group.

Project No.: 2001-0510-033




e

Environmental Heatth Laboratories
The Nation’s Drinking Water Laboratory

LABORATORY REPORT
Client: Camp Dresser & McKee
Atin: Bill Marriott

801 Cherry Street

Suite 2340

Fort Worth, TX 76102
Project/Site: City of Wichita Falls / Pilot Plant
Samples Submitted: Three surface water samples

Caopies to: Dean Hinton

. U0S.Hill Street
South Bend, IN 46617
219.233.4777
800.332.4345
Fax: 219.233.8207

www.ehleo

Report#: 602844-46
Priority: Standard Written

Status: Final

Collected: 05/07 to 05/08/01 By: Client Received: 05/09/01
REPORT RESULTS
TOTAL CULTURABLE VIRUS - Water
Labi Sampling Point Results (MPN/100L) 95%Confidence
Limits(MPN/100L)
602844 Raw Water <1.0 NA
602845 Permeate < 0.1 NA
602846 Feed Water < 0.1 NA

Analyzed: 05/09 to 06/18/01 Analyst: RW

Note: See attached page for additional comments.

Method: ICR Virus

We appreciate the opportunity to provide you with this analysis. If you have any gquestions
concerning this report, please do not hesitate to call us at (219) 233-4777.

Note: This report may not be reproduced, except in full, without written approval from

Environmental Health Laboratories.

REVIEWED BY: 7 -

FINALIZED BY:

DATE: f)é//c;/_{pa/

DATE: 67 '/2[7/200/

Page 1 of 2

PIR v dovivion i
| iderersterns § abosates =< dnu



Virus Results From 2008 Pilot

2012-257



Total Culturable Virus Sample Results from 2009 Pilot Study

Date Raw Water (Secondary Reservoir) Feed Water (Wastewater Effiuent)
December 2007 <0.390 MPN /100 L <0.387 MPN / 100 L
January 2008 <0.813 MPN / 100 L <0.278 MPN /100 L

Eight years after the original Pilot test was conducted, the same results were seen between the
Raw water from the Secondary Reservoir and the Wastewater Effluent. While the Geometric Mean can
not be determined between the two sample sets because they were all recorded as less than (<), the
detection limits for the wastewater effluent were much lower for the wastewater effluent. Once again,
the Wastewater Effluent has shown to be potentially lower in Total Culturable Viruses concentrations
than the Raw lake water that was being treated for drinking water.



Scientific {g’}, Methods

Laboratory Report
. Underwriters Laboratories, Inc.

Client: 110 South Hill Street Report #: 2649

South Bend, IN 46617 Priority: Standard Written
Location: River Road WWTP
Project Name: Non-Compliance testing
Sample collected date: December 10 & 11, 2007 Received date: December 12, 20607

Total Culturable Virus

SMILabID SamplelD ULSBN# _ Results (MPN/I00L) Vol Filtered Vol Assayed
2649 Be 194109/75923(  <0.161 847.9L 621.1L
2650 Ae 194105 /ﬂﬁ‘}h?— <0.130 1158.3L 772.2L
2651 Feed 194102 /156887 <0.387 352.0L 258.1L
2652 Raw 194103/f75«5’2r,'? <0.390 367.2L 256.3L

SMi ap-pt:ééiates the opportunity to providé yﬁu with this éhalysis. Please feel free to contact
us (574-277-4078) if you have any questions regarding this report.

Note:  This report may not be reproduced, except in full, without written approval from
Scientific Methods Inc, (SMD).

Reviewed by: _

_ _ £ Date: 2-4-200f
Finalized by: 7 Z ,A%%J e TR

e e

12441 Beckley Street = Granger, Indiana 46530
574.277.4078 {Ph} = www.scientifichethods.com * 574.968.0269 (Fax)



Scientific '8/ Methods

WA

Laboratory Report

Underwriters Laboratories, Inc.

Client: 110 South Hill Street Report #: 2748
Priority: Standard Written

South Bend, IN 46617

Location: River Road WWTP
Project Name: Non-Compliance testing

Sample collected date: January 7 & 8, 2008 Received date: January 9, 2008

Total Culturable Virus

SMiLabID SamplelD ULSBN# Results (MPN/100L)  Vol. Filtered

2748 Pilot A 1771360 <0.158
- 2749 Pilot 13 1771318 <.184
2750 Feed 1771282 <0.278
2751 Raw 1771262 <(3,813

797.6L
721.7L
479.6L
163.9L

Vol Assaved

634.4L
343.3L
359.6L
122.9L

SMI appreciates the opportunity to provide you with this analysis. - - Please feel free to contact

us (574-277-4078) if you have any questions regarding this report.

Note: This report may not be reproduced, except in full, without written approval fromr

Scientific Methods Inc. (SMI).

Reviewed by:

Date: D b -200F

Dat¢ AQ ;52 ﬁg/

Fi.r;éliZed by: __ W

e e R T T - T

12441 Beckfey Street - Granger lndlana 46530

574 277 4078 (PR) = wwwscnenhﬁc?nethods com ™ 574.968: 0269 {Fax)



Current Virus Results
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Total Culturable Virus Sample Results from 2012/2013 DPR Request

Date Raw Water (Secondary Reservoir) Feed Water {Wastewater Effluent)
October 2012 <1.1 MPN /100L <3.2 MPN/ 100L
November 2012 <1.0MPN /100 L <3.0 MPN / 100 L
January 2013 <3.0MPN/I00L
March 2013 <3.0MPN/100L
April 2013 <2.0MPN /100 L <7.0 MPN / 100 L
May 2013 <2.0 MPN/ 100 L
Serological Viiral Sample Results from 2012/2013 DPR Request
Date Serotype Raw Water {Sec. Res.) Feed Water (WW Effluent)
QOctober 2012 Enterovirus MNon-detect /40 L Non-detect / 13.2 L
Norovirus GIA Non-detect / 40 L Non-detect / 13.2 L
Norovirus GIB Non-detect /40 L Non-detect/ 13.2 L
Norovirus Gll Non-detect / 40 L Non-detect/ 13.2 L
November 2012 | Enterovirus MNon-detect / 15.6 L Non-detect / 15.6 L
Norovirus GIA Non-detect / 15.6 L Non-detect/ 15.6 L.
Norovirus GIB Non-detect /156 L Non-detect/ 15.6 L
Norovirus Gl! Non-detect / 15.6 L Non-detect /15,6 L
January 2013 Enterovirus Non-detect/ 12.8L
Norovirus Gl Non-detect/ 12.8 L
Norovirus Gl| 1.76 X 10” copies / 12.8 L
March 2013 Enterovirus Non-detect
Norovirus Gl 3.75 X 10° copies / L
Norovirus Gl 2.2 X10” copies / L
April 2013 Enterovirus Non-detect Non-detect
Norovirus Gl Non-detect Non-detect
Norovirus Gl Non-detect Non-detect
May 2013 Enterovirus Non-detect
Norovirus Gl Non-detect
Norovirus Gl 5.7 X 10° copies / L




EPA tethod 1615: Nieasurement of Enterovirus and
Norovirus Occurrence in Water by Culture and RT-qPCR
SAMPLE DATA SHEET .

(Please fill cul completely and retirn o Biove with the sample. )} ? . {
Phone 1-800-GIARDIA Fax 707-V47-1751 www biovir com

. B
BioVir
- -
LARCGAATORES

Note: Please use waterproof ink

NAMIE AND ALDRESS OF WATER COMPANY OR UTILITY SAMPLE DATE: Ly |” f =
M. fee i [t ’ -
g deed . SAMPLE Tinl-
gdh o T B
oo b b FEAE
NAME OF SAMPLER pH L e, Water Temp (C} ] o
b Vi . pH (adjustady Temp. meter
Coliog Piephonon model anc serial no..
pH meler moded
and serial no..
SAMPELE SOURCE TREATMENT CHARACTERISTICS (Chack One):
Too e RS SIS S B S SR Raw Surface Water 1| Raw Waslewater )
Tieated Swiface or I't | Treaied Wastewater o
Groundwater
Untreated Ground water 1| Other: P
SAMPLL LOCATION. DECHLORINATION / DISINFECTANT NEUTRALIZATION:
. {if Treated Water). Yes MNB
Bowe. 1o T A Free Chiorine {mg / L):
.o L Meiezing pump mede! and Chlorine meter
T S S I T S N | serial no model and serial no..
SAMPLE VO URE. (Meien & 48 g oo ) i
TURBIDITY {NTU) 4~ {4y rlide = 24
N e <5 A RS ;
Meter Sl ! ",’ ! ? Mater Stop: | s 1 Total Volume: o Gajlony - /-__Ei____ Liters
ruildity eTU):. 1. 4O
Mlientid# 54 ; PO # 3. T
hent Wil 2 P 19 g
ASSAY REQUESTED: Please chack one of the following
v Method 1615 Complete: Cifturable Virus and RT-qPCR (EPA 800/R- 1011871}
Method 1615 Culturable Virus Only

COMMENTS-

!"‘L‘L\‘J\A-‘. I-;‘; v DATEFTIME. . “ni ! i)

T DATE 7 TIME: . \ LN

REELINQUISHED BY

RECEIVED BY.

SHIPPING ADDRESS BHOVIR EABORATCRIES. INC | 885 STONF ROAD. LINIT 6, BENICIA, CALIFORNMIA 84510

R E3 U B FE RN, 8 LR Lt TR | s [y



BioVir Laborafories, Inc NELAC #05234CA

LABORATORIES ® EPA ID# 01401, CA-ELAP #179

685 Sione Road, Unit 6 » Benicla, CA 94510 « (707) 747-5906 » 1-800-GIARDIA « FAX (707) 747-1751 » WEB: www.biovir.com

REPORT NO.: 121503

PAGE NO.: 10f2

CLIENT: WICHITA FALLS

ADDRESS

PO Box 1431
WICHITA FALLS, TX 76307

CLIENT NO WIC002 CLIENT PO: P1300791

ASSAY RESULTS:

Test: EPA 1615 Culture Method: EPA 1615

BloVir # Sample 1D L Site W__Analyte Result Units

121503-001 Treated Wastewater Effluent Rlver Rd Aeration Outfall Tota!l Culturable Virus <0.032 MPN/L

Collecior; CollectDate 10/16/2012 CollectTime: 2:30:00 PM

ReceiveDate 10/18/2012 8:47:00 AM  Matrix: Waste Waler, treated Temp 1.1

Volume: Analysis Start Date: 10/18/12 Analysis Start Time: 1405

Analyst  Vallog Analysis End;  11/26/2012

Comment

Test: EPA 1615 PCR Method: EPA 1615

BioVir # __Sample ID ) Site Analyte Result Units
121563-001 Treated Wastewater Effluent  River Rd Aeration Qutfalf Enterovirus (PCR) Non-
detect3.2L

Collector: CollectDate 10/16/2012 CollectTime: 2:30:00 PM

RecelveDate 10718/2012 9:47:00 AM  Matrix; Waste Water, treated Temp 1.1

Yolume: Analysis Start Date: 1211212 Analysis Start Time; 1500

Analyst:  RNewlon Analysis End:  1/4/2013

Comment
121503-001 Treated Wastewater Effluent River Rd Aeration Qutfall Norovirus GIA (PCR) Non-

detect/13.2L

Collector: CollectDate 10/16/2012 CollectTime: 2:30:00 PM

ReceiveDate 10/18/2012 9:47:00 AM  Mairix; Waste Water, treated Temp 1.1

Volume: Analysis Start Date: 12/12/12 Analysis Start Time: 1500

Analyst:  RNewton Analysis End:  1/4/2013

Comment



REPORT NO.: 121503

PAGE NO.: 20f2

CLIENT: WICHITA FALLS

ADDRESS

PO Box 1431
WICHITA FALLS, TX 76307
CLIENT NO WIC002 CLIENT PO: P1300791
ASSAY RESULTS:
Test: EPA 1615 PCR Method: EPA 1615
BioVir # Sample ID Site Analyte Result Units
121503-001 Treated Wastewater Effluent  River Rd Aeration Outfall Norovirus GIB (PCR) Non-
detecti13.2L

Collector; CollectDate 10/16/2012 CollectTime: 2:30:00 PM

ReceiveDate 10/18/2012 9:47:00 AM  Matrix: Waste Water, treated Temp 1.4

Volume: Analysis Start Date: 12/1212 Analysis Start Time: 1500

Analyst:  RNewton Analysis End:  1/4/2013

Comment

121503-601 Treated Wastewater Effluent River Rd Aeration Qutfall Norovirus Glt (PCR) Non-
detect/13.2L

Colilector: CollectDate 10/16/2012 CollectTime: 2:30:00 PM

ReceiveDate 10/18/2012 9:47:00 AM  Matrix: Waste Water, treated Temp 1.1

Volume: Analysis Start Date: 12112/12 Analysis Start Time: 1500

Analyst:  RNewton Analysis End:  1/4/2013

Comment

SAMPLE EVALUATION PERFORMANCE CRITERIA: The precise rates of recovery of organfsms from environmental samples cannot be
determined. B ioVir Laboratories has analyzed your sample(s) in accordance with the method described with each analyle above, however, due
fo inherent limitations of these methods organisms may avoid detection. For additional information regarding the limitations of the mathod(s)
referred to above please call us at 1-800-GIARDIA.

COMPANY 13 NOT AN INSURER: BioVir Laboratories fs not an Jnsurer or guarantor of the quality andfor purity of water, wastewater, biosolid or
other material from which the sample was taken. BioVir offers no express or implied warranties whatsoever conceming the quality or purity of any
water, waslewaler, biosolid or other material which is ultimately consumed, distributed, applied or disposed.

MAINTENANCE OF RECORDS: BioVir Laboratories, Inc. shall maintain records pertaining to the historical reconstruction of client's data for a
minimum of five years from the date of issuance of the final report. Records m ay be destrayed after that date unless a written client's request for
records transfer is received by BioVir which requests otherwise. Records transfer or storage charges may apply after the 5 year period. THIS
REPORT SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF BIOVIR LABORATORIES, INC.

11262013 Dseadia & Dol

Date; Signature ' -
Quality N
Checke J DCelio
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EFPA Method 1615: Measurement of Entero&irus and
Norovirus Occurrence in Water by Culture and RT-gPCR
SAMPLE DATA SHEET

(Please filf out completely and refinn fo BioVir with the sample ) e [\ /Q
Phone: 1-B00-GIARDIA Fax: 707-747-1751 www. hiovir.com ¢ )

BioVir

FARBORATORIES

L e
Note: Please use waterproof ink / } (* b] {
NAME AND ADDRESS OF WATER GOMPANY OR UTILITY SAMPLE DATE ,
. / TR SRV
Cirg o et e ol -
P / SAMPLF TiME- ( o
e e d fe Db
NAME OF SAMPLER pH- P P Water Temp (Cy: > ¢
g ; g o TEoT )
( T ) I ff fioenefy pHjadustesy. Tomp. melter
. Moo model and senal no
pH meter madel
and senizl no..
SAMPLE S0URCE: ; TREATMENT CHARACTERISTICS {Check One):
i" {} ¢ f” j 1 L.;'f( . L'( Raw Surface Walen }l-/l Raw Wastewater 1y
) . Treated Swface or 01 | Treated Wastewater )
e b R Groundwater
¢ s ] E
o Untrealed Ground water | { Olher: 5
SAMPLE LOCATION: DECHLORINATION { DISINFECTANT NEUTRALIZATION:
. . r; (f frealed Water) Yes C o
foike fr AN Free Chiorine (mg / L): -
Matering putip imodel and Chtorine meter
sertal no model and serial no
SAMPLE VOLUME (Meler # -/, e ¥ ) B T
FLIRBIDETY (N TU): TR
sie R
, . FEAFAY ., P
Meter Start. 145 - Meter Slop: L~ - Tolal Volume:  _ i° ' Gakons ___ __ Lilers
Tuitndlity gNTUY. o4, £
Client £y # PO "
ASSAY REQUESTED: Please check one of the following
Method 1615 Complete: Culturable Virus and RT-qPCR (EPA S0/R-10/181)
Method 1615 Cuiturabie Virus Only.
COMMENTS
T = = i
RELINQUISHED BY i T N DATE 7 TimE Fw *
[ b oy oA s

RECEIVED BY

s e TIATE ! - . T, .

\-.,»‘L DATE/TIME. /I.uf (ra 2
F

SHIPPING ADDRESS: BIOVIR LABORATORIES, ING . 685 STONE ROAD, UNIT 6. BENICIA, CALIFORNIA 94510

EESTRR L UL 128

[FECT R IERI.



BioVir Laboratories, Inc

LABORATORIES

®

NELAC #05234CA

S ¥

EPA ID# 01401, CA-ELAP #179

685 Stone Road, Unit 6 + Benicla, CA 94510 « (707} 747-5906 » 1-800-GIARDIA » FAX (707) 747-1751 » WEB: www.blovir.com

REPORT NO.: 121505

PAGE NO.: 1of2

CLIENT: WICHITA FALLS

ADDRESS

PO Box 1431
WICHITA FALLS, TX 76307

CLIENT NO WIC002 CLIENT PO:

ASSAY RESULTS:

Test: EPA 1615 Culture Method: EPA 1615

BioVir # Sample 1D Site Analyte Result Units

121505-001 Lake Arrowhead Total Culturable Virus <0.011 MPN/L

Colfector: Calvin McPherson CollectDate 10/18/2012 CollectTime: 3:50:00 PM

ReceiveDate 10/19/2012 9:51:00 AM  Mafrix: Raw Water Temp 2.4

Volume: 359.58 L Analysis Start Date: 10/19/2012 Analysis Start Time: 1050

Analyst:  Vallog Analysis End:  11/26/2012

Comment Active | button rec'd. on housing containing MDS filier.

Test: EPA 1615 PCR Method: EPA 1615

BioVir # Sample ID Site _ Analyte Result Units

121505-001 Lake Arrowhead Enterovirus (PCR) Non-detect/40L

Collector; Calvin McPherson CollectDate  10/18/2012 CollectTime: 3:50:00 PM

ReceiveDate 10M19/2012 9:51:00 AM  Matrix: Raw Water Temp 2.4

Volume: 359.58 L Analysis Start Date: 12f12/12 Analysis Start Time: 1500

Analyst:  RNewton Analysis End:  1/4/2013

Comment Active | button rec'd. on housing contalning MDS filter.
121505-001 Lake Arrowhead Norovirus GlA (PCR) Non-detect/40L

Collector: Calvin McPherson CollectDate 10/18/2012 CollectTime: 3:50:00 PM

ReceiveDate 10/19/2012 9;51:00 AM  Matrix: Raw Water Temp 2.4

Volume: 359.58 L Analysis Start Date: 12/12M12 Analysis Start Time: 1500

Analyst:  RNewton Analysis End:  1/4/2013

Comment Active | bulion rec'd. on housing cantaining MDS filter.



REPORT NO.: 121505

PAGE NO.: 20f2
CLIENT: WICHITA FALLS
ADDRESS
PO Box 1431
WICHITA FALLS, TX 76307
CLIENT NO WIC002 CLIENT PO:
ASSAY RESULTS:
Test: EPA 1615 PCR Method: EPA 1615
BioVir# Sample D Site Analyte _ Result Units
121505-001 Lake Arrowhead Norovirus GIB (PCR) Non-detect/40L
Collector: Calvin McPherson CollectDate 10/18/2012 CollectTime: 3:50:00 PM
ReceiveDate 10/18/2012 9:51:00 AM  Matrix: Raw Water Temp 2.4
Volume: 359.58 L Analysis Start Date: 121212 Analysis Starf Time: 1500
Analyst:  RNewion Analysis End:  1/4/2013
Comment Active | button rec'd. on housing containing MDS filter.
121505-001 Lake Arrowhead Norovirus Gl (PCR) Non-detect/40L
Collector: Calvin McPherson CollectDate 10/18/2012 CollectTime: 3:50:00 PM
ReceiveDate 10/19/2012 9:51:00 AM  Matrix: Raw Water Temp 2.4
Volume: 359.58 L Analysis Start Date; 12/12/12 Analysis Start Time: 1500
Analyst:  RNewton Analysis End:  1/4/2013
Comment Active | bulion rec'd. on housing containing MDS filter.

SAMPLE EVALUATION PERFORMANCE CRITERIA: The precise rates of recovery of arganisms fram environmiental samples cannot be
determined. B ioVir Laboralories has analyzed your sample(s) in accordance with the method described with each analyte above, however, due
to inherent limitations of these methods organisms may avoid detection. For additional information regarding the limitations of the method(s)
referred to above please call us at 1-800-GIARDIA.

COMPANY IS NOT AN INSURER: BioVir Laboratories Is not an insurer or guarantor of the quality andfor purity of water, wastewater, biosolid or
other malerial from which the sampie was taken. BioVir offers no express or implied warranties whatsoever conceming the quality or purity of any
watar, wastewater, biosolid or other material which is ultimately consumed, distributed, applied or disposed.

MAINTENANCE OF RECORDS: BioVir Laboratories, Inc. shall maintain records pertaining to the historical reconstruction of client's daia for a
minimum of five years from the date of issuance of the final report. Records m ay be destroyed after that date unless a written client's request for
records transfer is received by BioVir which requests ntherwise. Records transfer or storage charges may apply after the 5 year period. THIS
REPORT SHALL NOT BE REPRODUCED, EXCEPT iN FULL, WITHOUT THE WRITTEN APPROVAL OF BIOVIR LABORATORIES, INC.

12012013 Ziediod & Dl
Date: Signature —

Quality
Checked DCello J
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Biovir

LABORATORES

Sty
BioVir Laboratories, Inc NELAC #05234CA ;‘ﬁ e

X

® EPA ID# 01401, CA-ELAP #179

685 Stone Road, Unit 6 « Benicia, CA 84510 - (707) 747-5906 - 1-800-GIARDIA « FAX {707) 747-1751 » WEB: www.blovir.com

REPORT NO.: 121654
PAGE NO.: 10f4
CLIENT: WICHITA FALLS
ADDRESS
PO Box 1431
WICHITA FALLS, TX 76307
CLIENT NO WIC002 CLIENT PO:
ASSAY RESULTS:
Test: EPA 1615 Culture Method: EPA 1615
BioVir # Sample ID Site Analyte Result __ Units
121654-001 Wastewater Effluent Total Culfurahble Virus <D.03 MPN/L
Collector: Mack McPherson CollectDate 11/28/2012 CollectTime: 2:00:00 AM
ReceiveDate 11/30/2012 9:55:00 AM  Matrix: Waste Water, treated Temp 0.0
Volume: 121 L Analysis Start Date: 11/30/112 Analysis Start Time: 1231
Analyst:  Valentinal. Analysis End:  1/9/2013
Comment Rec'd. | button read: -0.5 deg C. In transit. Client contacted. OK fo run, per e-mail from Mark Souihard; confirmed smp

date 11/28/12; confirmed analysis req'd.

121654-002 Raw Surface Water Total Culturable Virus <0.01 MPN/L
Collector; Mack McPherson CollectDate  11/29/2012 CollectTime: 3:15:00 AM
ReceiveDate 11/30/2012 9:55:00 AM  Malrix: Raw Water Temp 0.0
Volume: 378.51. Analysis Start Date: 11/30/12 Analysis Start Time: 1356
Analyst:  ValentinaL Analysis End:  1/9/2013
Comment Rec'd. | button read: -0.5 deg. C. in fransit; Client contacted. Per e-mail from Mark Southard, O to run as rec'd.;

confirmed analysis req'd; volume calculations.

Test: EPA 1615 PCR Method: EPA 1615
BioVir # __Sample ID N Site ) Analyte - Result B Units
121654-001 Wastewater Effluent Enterovirus (PCR) Non-
detect/15.6E
Coltector; Mack McPherson CollectDate 11/28/2012 CollectTime: 2:00:00 AM
ReceiveDate 11/30/2012 9:55:00 AM  Matrix: Waste Water, treated Temp 0.0
Volume: 121L Analysis Start Date: 1212112 Analysis Start Time: 1500
Analyst:  RNewlon Anaiysis End:  1/4/2013
Comment Rec'd. | button read: -0.5 deg C. in transit. Client contacted. OK to run, per e-mail from Mark Southard; confirmed smp

date 11/28/12; confirmed analysis req'd.



REPORT NO.: 121654

PAGE NO.: 20f4
CLIENT: WICHITA FALLS
ADDRESS
PO Box 1431
WICHITA FALLS, TX 76307
CLIENT NO WIC002 CLIENT PO:
ASSAY RESULTS:
Test: EPA 1615 PCR Method: EPA 1615
BioVir # Sample ID o Site Analyte Result Units
121654-001 Wastewater Effluent Norovirus GIA (PCR) Non-
defect/5.6L
Collector: Mack McPherson CollectDate 11/28/2012 CollectTime: 2:00:00 AM
ReceiveDate 11/30/2012 9:55:00 AM  Matrix: Waste Water, treated Temp 0.0
Volume: 121 L Analysis Start Date: 1211212 Analysis Start Time: 1500
Analyst:  RNewton Analysis End;  1/4/2013
Comment Rec'd. | bution read: -0.5 deg C. in transit. Client contacted. OK to run, per e-mail from Mark Southard; confirmed smp
date 11/28f12; confirmed analysis req’d.
121654-001 Wastewater Effluent Norovirus GIB (PCR) Non-
detect/15.6L
Collector: Mack McPherson CollectDate  11/28/2012 CollectTime: 2:00:00 AM
ReceiveDate 11/30/2012 9:55:00 AM  Matrix: Waste Water, reated Temp 0.0
Volume: 121L Analysis Start Date: 12/12/12 Analysis Start Time: 1500
Analyst:  RNewion Analysis End:  1/4/2013
Comment Rec'd. | button read: -0.5 deg C. in frapsit. Client contacted. OK to run, per e-mail from Mark Southard; confirmed smp
date 11/28/12; confirmed analysis req'd.
121654-001 Wastewater Effluent Norovirus Gll (PCR) Non-
detect/15.6L
Collector: Mack McPherson CollectDate 11/28/2012 CollectTime: 2:00:00 AM
RecelveDate 11/30/2012 8:55:00 AM  Mairix: Waste Water, treated Temp 0.0
Volume: 121 L Analysis Start Date; 12/12/12 Analysis Start Time: 1500
Analyst:  RNewlon Analysis End:  1/4/2013
Comment Rec'd. | button read: -0.5 deg C. in transit. Client contacted. OK to run, per e-mail from Mark Southard: confirmed smp
date 11/28/12; confirmed analysis reg'd.
121654002 Raw Surface Water Enterovirus (PCR) Non-
detect/15.6L
Coliector: Mack McPherson ColtectDate 11/28/2012 CollectTime: 3:15:00 AM
ReceiveDate 11/30/2012 9:55:00 AM  Matrix: Raw Water Temp 0.0
Volume: 378.5L Analysis Start Date; 12/12/12 Analysis Start Time: 1500
Analyst:  RNewiton Analysis End:  1/4/2012
Comment Rec'd. | button read: -0.5 deg. C. in transit; Client contacied. Per e-mail from Mark Southard, OK to run as rec'd.

confirmed analysis req'd; volume calculations.



REPORT NO.: 121654

PAGE NO.: 3of4
CLIENT: WICHITA FALLS
ADDRESS
RO Box 1431
WICHITA FALLS, TX 76307
CLIENT NO WIC002 CLIENT PO:
ASSAY RESULTS:
Test: EPA 1615 PCR Method: EPA 1615
BioVir # Sample ID Site Analyte Result Units
121654-002 Raw Surface Water Norovirus GIA (PCR) Non-
detect/15.6L
Collector: Mack McPherson ColtectDate 11/29/2012 CollectTime: 3:15:00 AM
RecelveDate 11/30/2012 9:55:00 AM  Matfrix: Raw Water Temp 0.0
Volume: 378.5L Analysis Start Date: 12/12/12 Analysis Start Time: 1500
Analyst:  RNewton Analysis End:  1/4/2012
Comment Rec'd. I butten read: -0.5 deg. C. in transit; Client contacted. Per e-mail from Mark Southard, OK to run as rec'd.;
confirmed analysis req'd; volume cafculations. .
121654-002 Raw Surface Water Norovirus GIB (PCR) Non-
detect/15.61.
Callector; Mack McPherson CollectDate 11/29/2012 CollectTime: 3:15:00 AM
ReceiveDate 11/30/2012 9:55:00 AM  Matrix: Raw Water Temp 0.0
Volume: 376.5L Analysis Start Date: 12/12{12 Analysis Start Time: 1500
Analyst.  RNewton Analysis End:  1/4/2012
Comment Rec'd. | buiton read: -0.5 deg. C. in transit; Client contacted. Per e-mail from Mark Southard, OK to run as rec’d.;
confirmed analysis req'd; volume calculations.
121654-002 Raw Surface Water Norovirus Gll (PCR) Non-
detect/15.6L
Collector;: Mack McPherson CollectDate 11/29/2012 CollectTime: 3:15:00 AM
ReceiveDate 11/30/2012 9:55:00 AM  Matrix: Raw Water Temp 0.0
Volume: 378.5L Analysis Start Date: 12/1212 Analysis Start Time: 1500
Analyst:  RNewlon Analysis End:  1/4/2012
Comment Rec'd. | button read: -0.5 deg. C. in transit; Client contacted. Per e-mail from Mark Southard, OK to run as rec'd.;

confirmed analysis req'd; volume calculations.



REPORT NO.: 121654

PAGE NO.: 4 of4
CLIENT: WICHITA FALLS
DDRE
ADDRESS PO Box 1431
WICHITA FALLS, TX 76307
CLIENT NO WIC002 CLIENT PO:
ASSAY RESULTS:

SAMPLE EVALUATION PERFORMANCE CRITERIA: The precise rates of recovery of organisms from environmental samples cannot be
determined. B ioVir Laboratorfes has analyzed your sample(s) in accordance with the method described with each analyte above, however, due
to inherent limitations of these methods organisms may avoid detection. For additional information regarding the limitations of the method(s)
referred to above please call us at 1-800-GIARDIA.

COMPANY IS NOT AN INSURER: BioVir Laborataries is not an insurer ar guarantor of the quality andfor purity of water, wastewater, biosolid or
ofher material from which the sample was taken. BioVir offers no express or implied warranties whatsoever conceming the quality or purity of any
water, wastewater, biosolid or other material which is ullimately consumed, distributed, applied or disposed.

MAINTENANCE OF RECORDS: BioVir Laboratories, Inc. shall maintain records pertaining to the historical reconstruction of client's data for a
minimum of five years from the date of issuance of the final report. Records m ay be desiroyed after that date unless a written client's request for
records transfer is received by BioVir which requests otherwise. Recards transfer or storage charges may apply after the 5 year period. THIS
REPORT SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF BIOVIR LABORATORIES, INC.

+29/2013 ! Z’at’;c‘ﬁ;ﬂj E";}W il
Date: Signature quaty [poare

Checked
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BioVir Laboratories, Inc

EPA |D# 01401, CA-ELAP #179

®

685 Stone Road, Unit 6 » Benicia, CA 94510 « (707) 747-5906 » 1-800-GIARDIA « FAX {707) 747-1751 » WEB: www.biovir.com

REPORT NO.: 130140
PAGE NO.: 10of2
CLIENT: WICHITA FALLS
ADDRESS
PO Box 1431
WICHITA FALLS, TX 76307
CLIENT NO WIC002 CLIENT PO:
ASSAY RESULTS:
Test: EPA 16815 Method:
BloVir # Sample ID _ Site Analyte _ Result Units
130140-001 1615 Complete Wastewater Effluent Enterovirus Non-Detect /
12.8L
Collector: Mack McPherson CollectDate  1/30/2013 CollectTime: 11:00:00 AM
ReceiveDate 1/31/2013 9:20:00 AM  Maltrix: Waste Water, treated Temp 3.8
Volume: 121.121 Analysis Start Date; 2/5/13 Analysis Start Time: 1130
Analyst:  RNewton Analysis End:  2/20/2013
Comment | button rec'd.fread/ filed, printed.
130140-001 1615 Complete Wasfewater Effluent Norovirus GI Non-Detect /
12.8L
Collector: Mack McPherson CollectDate  1/30/2013 CollectTime: 11:00:00 AM
ReceiveDate 1/31/2013 9:20:00 AM  Matrix; Waste Water, treated Temp 3.8
Volume: 121.12L Analysis Start Date: 2/5/13 Analysis Start Time: 1130
Analyst:  RNewton Analysis End:  2/20/2013
Comment I button rec'd.fread/ filed, printed.
130140-001 18156 Complete Wastewater Effluent Norovirus Gl 1.76 &9 copies/
12.8L
Collector; Mack McPherson CollectDate 1/30/2013 ColtectTime: 11:00:00 AM
ReceiveDate 1/31/2013 §:20:00 AM  Matrix: Waste Water, treated Temp 3.8
Volume: 121.12L Analysis Start Date: 2/5/13 Analysis Start Time: 1130
Analyst:  RMewlon Analysis End:  2/20/2013

Comment | button rec'd./read/ filed, printed.



REPORT NO.: 130140

PAGE NO.: 20f2
CLIENT: WICHITA FALLS
DDRE
A S8 PO Box 1431
WICHITA FALLS, TX 76307
CLIENT NO WIC002 CLIENT PO:
ASSAY RESULTS:

SAMPLE EVALUATION PERFORMANCE CRITERIA: The precise rates of recovery of organisms from environmental samples cannot be
determined. B ioVir Laboratories has analyzed your sample(s) in accordance with the method described with each analyte above, however, due
fo inherent limitations of these methods organisms may avoid detection. For additional infonmation regarding the limitations of the methad(s)
referred {0 above please call us at 1-800-GIARDIA.

COMPANY IS NOT AN INSURER: BioVir Laboratories is not an Insurer or guarantor of the quality and/or purity of water, wastewater, biosolid or
other material from which the sample was taken. BioVir offers no express or implied warranties whatsoever concerning the quality or purity of any
water, wastewater, biosolid or other material which is ultimately consumed, distributed, applied or disposed.

MAINTENANCE OF RECORDS: BioVir Laborataries, [nc. shall maintain records pertaining to the histotical reconstruction of client's data for a
minimum of five years from the date of issuance of the final report. Records m ay be destrayed after that date unless a writfen client's request for
records transfer is received by BioVir which requests otherwise. Records transfer or storage charges may apply after the 5 year period. THIS
REPORT SHALL NOT BE REPRODUCED, EXCEPT IN FULE, WITHOUT THE WRITTEN APPROVAL OF BIOVIR LABORATORIES, INC.

4119/2013 Deediod & W—
Date: Signature

Quality
Checked ZCElIo J
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BioVir Laboratories, Inc NELac #os23aca & JOIAIIE -
EPA ID# 01401, CA-ELAP #179

®

685 Slone Road, Unit 6 » Benicla, CA 84510 « (707) 747-5906 » 1-800-GIARDIA » FAX (707) 747-1751 » WEB: www.biovir.com

REPORT NO.: 130140
PAGE NO.: 10f1
CLIENT: WICHITA FALLS
ADDRESS
PO Box 1431
WICHITA FALLS, TX 76307
CLIENT NO wiCcaoo2 CLIENT PO:
ASSAY RESULTS:
Test: EPA 1615 Culture Method: EPA 1615
BioVir # Sample 1D Site Analyte ] Result ~_Units
130140-001 1615 Complete Wastewater Efftuent Total Culturable Virus </=0.03 MPN/L
Collector: Mack McPherson CollectDate  1/30/2013 CollectTimes: 11:00;00 AM
ReceiveDate 1/31/2013 9:20:00 AM  Matrb: Waste Water, treated Temp 3.8
Volume: 121.12 L Analysis Start Date: 1/31/13 Analysis Start Time: 1140
Analyst:  ValentinalL Analysis End:  3/6/2013
Comment | button rec'd.fread/ filed, printed.

SAMPLE EVALUATION PERFORMANCE CRITERIA: The precise rates of recovery of organisms from environmental samptes cannot be
determined. B ioVir Laboraiories has analyzed your sample(s) in accordance with the method described with each analyte above, howaver, due
to inherent limitations of these methods organisms may avoid detection. For additional information regarding the limitations of the method{s)
referred to above please call us at 1-800-GIARDIA.

COMPANY IS NOT AN INSURER: BioVir Laboratories is not an insurer or guarantor of the quality and/or purity of water, wastewater, biosofid or
other material from which the sample was taken. BioVir offers no express or implied warranties whatsoever concerning the quality or purity of any
water, wastewaler, biosolid or other material which Is ultimately consuimed, distributed, applied or disposed.

MAINTENANCE OF RECORDS: BioVir Laboratories, Inc. shall malntaln records pertaining to the historical reconstruction of client's data fora
minimum of five years from the date of issuance of the final report. Records m ay be destroyed after that date unless a written client's request for
records transfer is received by BioVir which requests otherwise. Records transfer or storage charges may apply after the 5 vear period. THIS
REFORT SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF BIOVIR LABORATORIES, INC.

411912013 Zccdiod F Dol
. i t
Date: Signature Qualty [ oo

Checke
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BioVir Laboratories, Inc

®

NELAC #05234CA

L X

EPA ID# 01401, CA-ELAP #179

685 Stone Road, Unit 6 » Benicla, CA 94510 » (707) 747-59086 + 1-800-GIARDIA « FAX {707) 747-1751 » WEB: www.biovir.com

Comment i-button rec'd.

REPORT NO.: 130258

PAGE NO.: 1o0f2

CLIENT: WICHITA FALLS

ADDRESS

PO Box 1431
WICHITA FALLS, TX 76307

CLIENT NO WIC002 CLIENT PO:

ASSAY RESULTS:

Test: EPA 1615 Method:

BioVir # Sample ID o Slte 3 Analyte Resuit Units

130258-001 WiICo02 Wastewater Efffuent Enterovirus Non-detect

Collector: Mack McPherson CollectDate  3/6/2013 CollecitTime: 11:15:00 AM

ReceiveDate  3/7/2013 8:30:00 AM  Matrix: Waste Water, treated Temp 6.0

Volume: 121.12L Analysis Start Date: 3/7/13 Analysis Start Time: 1345

Analyst  RMewton Analysis End:  3/25/2013

Comment i-button rec'd.
130258-001 wico02 Wastewater Effiuent Norovirus Gl 3.75eb copies/L

Collectar; Mack McPherson CollectDate  3/6/2013 CollectTime: 11:15:00 AM

ReceiveDate  3/7/2013 8:30:00 AM  Matrix: Waste Water, treated Temp 6.0

Volume: 121121 Analysis Start Date: 3/7/13 Analysis Start Time: 1345

Analyst:  RNewton Analysis End:  3/25/2013

Comment i-bution rec'd.
130258-001 Wicoo2 Wastewater Effluent MNorovirus Gll 2.2e9 copiesfl.

Collector. Mack McPherson ColleciDate 3/6/2013 CollectTime: 11:15:00 AM

ReceiveDate  3/7/2013 8:30:00 AM  Matrix: Waste Water, treated Temp 6.0

Volume: 121.12L Analysis Start Date: 3/7/13 Analysis Start Time: 1345

Analysl:  RNewton Anglysis End:  3/25/2013



REPORT NO.: 130258

PAGE NO.: 20f2
CLIENT: WICHITA FALLS
ADDRESS
PO Box 1431
WICHITA FALLS, TX 76307
CLIENT NO WIC002 CLIENT PO:
ASSAY RESULTS:

SAMPLE EVALUATION PERFORMANCE CRITERIA: The precise rates of recovery of organisms from environmental samples cannct be
determined. B ioVir Laboratories has analyzed your sample(s) in accordance with the method described with each analyte above, however, due
{o inherent limitafions of these methads organisms may avoid detection. For additional infarmation regarding the limitations of the method(s)
referred to above please call us at 1-800-GIARDIA.

COMPANY IS NOT AN INSURER: BioVir Laboratories s not an insurer or guarantar of the qualily and/or purity of water, wastewater, biosolid or
other material from which the sample was taken. BloVir offers no express or Implied warranties whatsoever conceming the quality or purity of any
water, wastewater, biosolid or other material which is ultimately consumed, distributed, applied or disposed.

MAINTENANCE OF RECORDS: BioVir Laboratories, Inc. shall maintain records pertaining fo the historical reconstruction of client's data for a
minimum of five years from the date of issuance of the final report. Records m ay be destroyed after that date unless a written client's request for
records fransfer is received by BioVir which requests otherwise. Records transfer or storage charges may apply after the 5 year period. THIS
REPORT SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF BIOVIR LABORATORIES, INC.

41612013 rodind & j%mL_
. Signature -
Date: it Quality DCefio

Checked
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BioVir Laboratories, Inc NELAC #05234CA :
EPA, [D# 01401, CA-ELAP #179

®

685 Stone Road, Unit 6 » Benicia, CA 94510 » (707) 747-5906 » 1-800-GIARDIA « FAX (707) 747-1751 - WEB: www.biovir.com

REPORT NO.. 130258
PAGE NO.: 10f1
CLIENT: WICHITA FALLS
DRESS
AD PO Box 1431
WICHITA FALLS, TX 76307
CLIENT NO WIC002 CLIENT PO:
ASSAY RESULTS:
Test: EPA 1615 Culture Method: EPA 1615
BioVir# Sample ID S§ite Analyte Result ) Units
130258-001 Wicoo2 Wastewater Effluent Total Culturable Virus < 0.03 MPN/L
Collector: Mack McPherson CollectDate 3/6/2013 CollectTime: 11:15:00 AM
ReceiveDate  3/7/2013 8:30:00 AM  Mafrix: Waste Water, treated Temp 6.0
Volume: 121.12L Analysis Start Date: 3/7/13 Analysis Start Time: 1020
Analyst:  ValentinalL Analysis End:  4/B/2013
Comment I-button rec'd.

SAMPLE EVALUATION PERFORMANCE CRITERIA: The precise rates of recovery of organisms from environmentat samples cannot be
determined. B ioVir Laboraiories has analyzed your sample(s) in accordance with the method described with each analyte above, however, due
to inherent limitations of these methods arganisms may avoid detection. For additional information regarding the limitations of the method(s)
referred to above please call us at 1-800-GIARDIA.

COMPANY IS NOT AN INSURER: BioVir Laboratories is not an insurer or guarantor of the quality andfor purity of water, wastewater, biosolid or
other material from which the sample was taken. BloVir offers no express or implied warranties whatsoever concerning the quality or purity of any
water, wastewater, biosolid or other material which is ulimately consumed, distributed, applied or disposed.

MAINTENANCE OF RECORDS: BioVir Laboratories, Inc. shall maintain records pertaining to the historical reconstruction of client's data for a
minimum of five years from the date of issuance of the final report. Records m ay be destroyed after that date unless a written client's request for
records transfer is received by BicVir which requests otherwise. Records transfer or storage charges may apply after the 5 year period. THIS
REFPORT SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF BIOVIR LABORATORIES, INC.

T siadiod & Dmacl

4/16/2013

Date: Signature .
' Quality .
Checke DCelio




BioVir

LABORATORIES

EPA Method 1615: Measurement of Enterovirus and
Norovirus Occurrence in Water by Culture and RT-qPCR
SAMPLE DATA SHEET

: . Ty e
{Please fill out completely and rewnn w BioVir wath the sample.) i LIRS
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SHIPPING ADDRESS  BIOVIR LABORATORIES, INC - 685 STONE BOAL. UNIT 6 BENICIA CALIFORNIA D351
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BioVir Laboratories, Inc NELAC #05234CA
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EPA 1D# 01401, CA-ELAP #179

£85 Stone Road, Unit 6 » Benicla, CA 845610 » (707) 747-56906 » 1-800-GIARDIA - FAX {707} 747-175% » WEB: www.biovir.com

REPORT NO.: 130474
PAGE NO.: 1of2
CLIENT: WICHITA FALLS
ADDRESS
PO Box 1431
WICHITA FALLS, TX 76307
CLIENT NO WIC002 CLIENT PO:
ASSAY RESULTS:
Test: EPA 1615 Culture Method: EPA 1615
BioVir # Sample 1D o Site Analyte Result _Units
130474-001 SW River Rd Aeration Outfall Total Culturable Virus < 0.07 MPNIL
Collector: Mack McPherson ColleciDale 4/9/2013 CollectTime: 10:45:00 AM
RecsiveDate 4/10/2013 9:26:00 AM  Matrix: Waste Water, treated Temp 73C
Volume: 15 galions Analysis Start Date: 4/10/13 Analysis Start Time: 1415
Analyst:  Valentinal. Analysis End;  §M13/2013
Comment
Test: EPA 1615 PCR Method:
BioVir # Sampte ID ) Site Analyte Result Units
130474-001 SW River Rd Aeration Outfall Enterovirus Non-detect
Collector: Mack McPherson CollectDate 4/9/2013 CollectTime: 10:45:00 AM
ReceiveDate 4/10/2013 9:26:00 AM  Matrix: Waste Water, treated Temp 7.3C
Volume: 15 gallons Analysis Start Date: 4/12/13 Analysis Start Time: 0903

Analyst:  RNewton

Analysis End:  4/30/2013

Comment
130474-001 SW River Rd Aeration Outfall Norovirus Gl MNon-detect
Collector: Mack McPherson CollectDate 4/9/2013 CollectTime: 10:45:00 AM
ReceiveDate 4/10/2013 9:26:00 AM  Matrix: Waste Water, treated Temp 7.3C
Volume: 15 gallons Analysis Start Date; 4/12/13 Analysis Start Time; 0903

Analyst.  RNewton

Comment

Analysis End:  4/30/2013



REPORT NO.: 130474

PAGE NO.: 20f2
CLIENT: WICHITA FALLS
ADDRESS
PO Box 1431
WICHITA FALLS, TX 76307
CLIENT NO WIC002 CLIENT PO:
ASSAY RESULTS:
Test: EPA 1615 PCR Method:
~ BioVir#  SampleiD _ Site Analyte Result Units
130474-001 SW River Rd Aeration Ouffall Norovirus Gif Non-detect
Collector: Mack McPherson CaollectDate  4/8/2013 CollectTime: 10:45:00 AM
ReceiveDate 4/10/2013 9:26:00 AM  Maltrix: Waste Water, treated Temp 7.3C
Volume: 15 gallons Analysis Start Date: 4112113 Analysis Start Time: 0903
Analyst:  RNewton Analysis End:  4/30/2013
Comment

SAMPLE EVALUATION PERFORMANCE CRITERIA: The precise rates of recovery of organisms from environmental samples cannot be
determined. B ioVir Laboratories has analyzed your sample(s) in accordance with the method described with each analyte above, however, due
to inherent limitations of these methods organisms may avold defection. For additional information regarding the limitations of the method(s)
referred to above please call us at 1-800-GIARDIA.

COMPANY IS NOT AN INSURER: BioVir Laborateries Is not an insurer or guarantor of the quality andfor purity of water, wastewater, biosolid or
other material from which the sample was taken. BioVir offers no express or implied wamanties whatsoever cancerning the quality or purity of any
water, wastewater, biosolid or other material which is ultimately consumed, disiributed, applied or disposed.

MAINTENANCE OF RECORDS: BioVir Laboratories, Inc. shail maintain records pertaining to the historicaf reconstruction of client's data for a
minimum of five years from the date of issuance of the final report. Records m ay be destroyed after that date unless a written client's request for
records transfer is received by BioVir which requesis ctherwise. Records fransfer or storage charges may apply after the 5 year period. THIS
REPORT SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF BIOVIR LABCRATORIES, INC.

513112013 2’:,;( Fe A é‘:}‘)ﬁ%ﬁ__
. Signature
Date; g Quality | oo

Checked




EPA Niethod 1615: Measurement of Enterovirus and
Norovirus Occurrence in Water by Culture and RT-qPCR
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BioVir Laboratories, Inc NELAG #05234CA ﬁ s
EPA ID# 01401, CA-ELAP #17

®

685 Stone Road, Unit 6 » Benicia, CA 94510 » (707) 747-5806 » 1-800-GIARDIA » FAX (707) 747-1751 » WEB: www.biovir.com

REPORT NO.: 130548
PAGE NO.: 10f1
CLIENT: WICHITA FALLS
ADDRESS
PO Box 1431
WICHITA FALLS, TX 76307
CLIENT NO WiC002 CLIENT PO:
ASSAY RESULTS:
Test: EPA 1615 Method: EPA 1615
BioVir# Sam_pl__e_lP o Site Anaiyte Result Units
130548-001A A Raw Surface Water Total Culturable Virus <0.02 MPNIL
Collector: Blair Ramon CollectDate  4/24/2013 CollectTime: 2:30:00 PM
ReceiveDate 4/25/2013 8:30:00 AM  Matrix: Raw Water Temp 2.6
Volume: 189.25L Analysis Start Date: 4/25/13 Analysis Start Time: 1032
Analyst:  Valentinal Analysis End:  5/28/2013
Comment Lake Arrowhead

SAMPLE EVALUATION PERFORMANCE CRITERIA: The precise rates of recovery of organisms from environmental samples cannot be
determined. B ioVir Laboratories has analyzed your sample(s) in accordance with the method described with each analyte above, however, due
ta Inherent limitations of thege methods organisms may avoid detection. For additional information regarding the limitations of the method(s)
referred to above please call us at 1-800-GIARDIA.

COMPANY 1S NOT AN INSURER: BioVir Laboratories is not an insurer or guarantor of the quality and/or purity of water, wastewater, biosolid or
other material from which the sample was taken. BioVir offers no express or implied warranties whatsoever concemning the guality or purity of any
water, wastewater, biosolid or other materlal which is ulimately consumed, distributed, applied or disposed.

MAINTENANCE OF RECORDS: BicVir Laboratories, Inc. shall maintain records pertaining to the historical reconstruction of client's data for a
minimum of five years from the date of Issuance of the final report. Records m ay be destroyed after that date unless a written client's request for
records transfer is received by BioVir which requests otharwise. Records transfer or storage charges may apply after the 5 year period. THIS
REPORT SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF BIOVIR LABORATORIES, INC.

6/7/2013 Za:rc%f,_,( =5 ’:Iz;m.._ﬁe__.
Date: Signature

Checke

Quality J DCelio
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E}ESYELE BioVir Laboratories, Inc NELAC #05234CA ;ﬁ

®
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EPA ID# 01401, CA-ELAP #179

685 Stone Road, Unit 6 » Benticla, CA 94510 « (707) 747-5806 » 1-800-GIARDIA « FAX (707) 747-1751 » WEB: www.biovir.com

REPORT NO.: 130548
PAGE NO.: 10f2
CLIENT: WICHITA FALLS
ADDRESS
PO Box 1431
WICHITA FALLS, TX 76307
CLIENT NO WIC002 CLIENT PO:
ASSAY RESULTS:
Test: EPA 1615 Method:
BioVir # Sample D Site Analyte Resut
130548-001B B Raw Surface Water Enterovirus Non-detect
Collector: Blair Ramon CollectDate 4/24/2013 CollectTime: 2:30:00 PM
RecelveDate  4/25/2013 8:30:00 AM  Matrix: Raw Water Temp 2.6
Volume: 189.25 L Analysis Start Date: 4/26/13 Analysls Start Time: 0730
Analyst:  RNewion Analysis End:  5M0/2013
Comment Lake Arrowhead
130543-001B B Raw Surface Water Norovirus Gl Non-detect
Collector: Blair Ramon CallectDate  4/24/2013 CollectTime: 2:30:00 PM
ReceiveDale 4/25/2013 8:30:00 AM  Matrix: Raw Water Temp 2.6
Volume: 189.25 L Analysis Start Date: 4/26/13 Analysis Start Time: 0730
Analyst:  RNewton Analysis End:  5/10/2013
Comment Lake Arrowhead
130548-001B B Raw Surface Water Norovirus Gll Non-detect
Collector: Blair Ramon CollectDate 4/24/2013 CollectTime: 2:30:00 PM
ReceiveDate 4/25/2013 8:30:00 AM  Matrix: Raw Water Temp 2.6
Volume: 189.25L Analysis Start Date; 4/26/13 Analysls Start Time: 0730
Analyst.  RNewton Analysis End:  5/10/2013

Comment Lake Arrowhead



REPORT NO.: 130548

PAGE NO.; 20f2
CLIENT: WICHITA FALLS
ADDRESS
PO Box 1431
WICHITA FALLS, TX 76307
CLIENT NO WIC002 CLIENT PO:
ASSAY RESULTS:

SAMPLE EVALUATION PERFORMANCE CRITERIA: The precise rates of recovery of organisms from environmental samples cannot be
determined. B ioVir Laboratories has analyzed your sample(s) in accordance with the method described with each analyte above, however, due
to inherent limitations of these methods organisms may avoid detection. For additional information regarding the fimitations of the method(s)
referred to above please call us at 1-800-GIARDIA.

COMPANY 1S NOT AN INSURER: BioVir Laberateries is not an insurer or guarantor of the quality and/or purity of water, wastewater, biosolid or
other material from which the sample was taken. BioVir offers no express or implied warranties whatsoever conceming the quality or purity of any
water, wastewater, binsolid or other material which is uliimately consumed, distributed, applied or disposed.

MAINTENANCE OF RECORDS: BioVir Laboratories, Inc. shall maintain records pertaining to the historical reconstruction of client's data for a
minimum of five years from the date of issuance of the final report. Records m ay be destroyed after that date unless a written client's request for
records transfer is received by BioVir which requests otherwise. Records transfer or storage charges may apply after the 5 year period. THIS
REPORT SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APFROVAL OF BIOVIR LABORATORIES, INC.

6/712013 T iseldled E Pnanl
Date: Signature Quality W._ —

Checked
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EPA Method 1616: Measurement of Enterovirus and
Norovirus Qccurrence in Water by Culture and RT-qPCR

LA A A A A A A ‘
| ALHIATORAIES SAMPLE DATA SHEET l-t. Lo
{(Please Il out completely and et (o i with the samphe} Ce I
Phone: 1-RB00-GIARMA Fax. FO7-7.17 1751 www hiovircomn
f.77¢
Mote: Please use waterproof ink e e e e im o mtmrmimsmeoe -
s R— j
AR ANEY ADNRESS O WATER COMPANY (il Ty SAMI i !
. L ' : i
N T [ o : _ _
- i . SAMPLE FIMIT
) L 1 }
[ PRI t (LU S IR P - :
MANE U7 SAMILCR ptl Wifaley Tenp i)
. I fadpstedy Temp. meter
: madel anil serial no.
pl meter medel
and serial nac;
;;;\;,;;;,i;,',, nect FTREATMENT CHARAGFURIS TGS (Check One):
Jiaw Surlace  Whiier L1 Raw Waslewalar I}
: Teated Sutlace o 1 | Treated Wastewases 47"
Granmdwaler
Lintreated Grosmd water 17 | Other: 01
AP LOCATION: DECHLORINATION | DISINFECTANT NEUTRALIZATION:
{if Ticated Waler): Yos Mo
{Eree Chiarine (ng /L e )
i E [ Metedng pump motle Chlutine meter
setlal no. okt and serial no.:
GAMI T VOLURE (Meter it - R I N }
TIMBOHEY (ML)
Mezbur Slap: Mefer Stop Y Total Velwoe: A Galkms _ _titers
___Imbidily (NTU o e
=
Clieat 10 #: By &
ALSAY REQUESTED: Please check one of the foilowing
Methmi 1615 Complefe: Culiurable Virus st RT-qPCR H2PA SO0VR- 185 81)
#ethod 1615 Cofturable Virus Only.
COMMI-MIS:
i
: i ) i
{ [ ¥
T
Ir SLIMOUISIED BY: ) i DATIE / TIE: .
h i i - iy,
R e P J
1W-CRIVIEA 1Y | o f 7
r AL A L., c el

SHIPPING ADNDRESS:

B T LI SR RENPIE LRI S

BIOVIE LABORATORICE. MG, GAS STOME B0 HNIT 6, BEMICIA, CALIFORMIA 04510




BioVi
B T S N
LABORATORIES

BioVir Laboratories, Inc NELAG #05234CA &

®

EPA ID# 01401, CA-ELAP #179

685 Stone Road, Unit 6 ~ Benlcia, CA 84510 » (707) 747-5906 » 1-B00-GIARDIA » FAX (707) 747-1751 » WEB: www.biovir.com

REPORT NO.: 130593
PAGE NO.: 10of1
CLIENT: WICHITA FALLS
ADDRESS
PO Box 1431
WICHITA FALLS, TX 768307
CLIENT NO WIC002 CLIENT PO:
ASSAY RESULTS:
Test: EPA 1615 Culture Method: EPA 1615
BioVir # Sample 1D ) Site Analyte ] Result Units
130593-001 Wastewater CCB Wastewater Effluent Total Culturable Virus <0.02 MPN/L
Collector; Blair Ramon CollectDate 5/29/2013 CollectTime: 3:30:00 PM
ReceiveDate 5/30/2013 9:52:00 AM  Matrix: Waste Walter, treated Temp 1.2
Volume: 188.87 L Analysis Start Date: 5/30/13 Analysis Start Time: 1044
Analyst;  Valentinal. Analysis End:  7/2/2013
Comment

SAMPLE EVALUATION PERFORMANCE CRITERIA: The precise rates of recovery of organisms from environmentai samples cannot be
determined. B ioVir Laboratories has analyzed your sample(s) in accordance with the method described with each analyte above, however, due
to inherent limitations of these methods organisms may avoid detection. For additional information regarding the limitations of the method(s)
referred fo above please call us at 1-800-GIARDIA.

COMPANY IS NOT AN INSURER: BioVir Laboratories is not an insurer or guarantor of the quality and/or purity of water, wastewater, biosolid or
other material from which the sample was taken. BioVir offers no express or implied warranties whatsoever concerning the quality or purity of any
water, wastewater, biosolid or other material which is uliimately consumed, distributed, applied or disposed.

MAINTENANCE OF RECORDS: BicVir Laboratories, Inc. shall maintain records periaining to the historical reconstruction of client's data for a
minimum of five years from the date of issuznce of the final report. Records m ay be destroyed after ihat date unless a written client's request for
records transfer is received by BioVir which requesis oiherwise. Records transfer or storage charges may apply after the 5 year pericd. THIS
REPORT SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF BIOVIR LABORATORIES, INC.

T reded & Dot

Signature

71812013

Date:

Quality . B
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BioVir

LABORATONIES

BioVir Laboratories, Inc

®

685 Stone Road, Unit € « Benicla, CA 84510 » (707) 747-5806 » 1-800-GIARDIA * FAX (707) 747-1751 » WEB: www.blovir.com

REPORT NO.: 130593
PAGE NO.: 10f2
CLIENT: WICHITA FALLS
ADDRESS
PO Box 1431
WICHITA FALLS, TX 76307
CLIENT NO WIC002 CLIENT PO:
ASSAY RESULTS:
Test: EPA 1615 Method:
BioVir # Sample ID Site o Analyte Result) Units
130593-001 Wastewater CCB Wastewater Effluent Enferovirus Non-detect
Collector: Blair Ramon CollectDate  5/29/2013 Collecttime: 3:30:00 PM
RecsiveDate 5/30/2013 0:52:00 AM  Mairix: Waste Water, treated Temp 1.2
Volume: 188.87 L Analysis Start Date: 5/30M3 Analysis Start Time: 1352
Analyst:  RNewlon Analysis End:  6/12/2013
Comment
130593-001 Wastewater-CCB Wastewater Effiuent Norovirus Gl Non-detect
Collector: Blair Ramon CollectDate 5/29/2013 CollectTime: 3:30:00 PM
ReceiveDate 5/30/2013 9:52:00 AM  Matrix; Waste Water, treated Temp 1.2
Volume: 188.87 L Analysis Start Date: 5/30/13 Analysis Start Time: 1352
Analyst:  RNewton Analysis End:  6f12/2013
Comment
130593-001 Wastewater CCB Wastewater Effluent Norovirus Gil 5.7e3
Collector; Blair Ramon CollectDate 5/29/2013 CollectTime: 3:30;00 PM
ReceiveDate 5/30/2013 9:52:00 AM  Matrix: Waste Water, treated Temp 1.2
Volume: 188.87 L Analysis Start Date: 5/30/13 Analysis Start Time: 1352
Analyst:  RNewton Analysis End:  86/12/2013

Comment



REPORT NO.: 130593

PAGE NO.: 20of2
CLIENT: WICHITA FALLS
DRE
AD S8 PO Box 1431
WICHITA FALLS, TX 76307
CLIENT NO WIC002 CLIENT PO:
ASSAY RESULTS:

SAMPLE EVALUATION PERFORMANCE CRITERIA: The precise rates of recovery of organisms from environmental samples cannot be
determined. B ioVir Laboratories has analyzed your sample(s) in accordance with the mathod described with each analyte above, however, due
to inherent limitations of these methods organisms may avoid detection. For additional information regarding the fimitations of the method(s})
referred {o above please call us at 1-800-GIARDIA.

COMPANY IS NOT AN INSURER: BioVir Laboratories is not an insurer or guarantor of the quality and/or purity of water, wastewater, biosalid or
other material from which the sample was taken. BioVir offers no express or implied warranties whatsoever conceming the quality or purity of any
water, wastewater, biosolid or other material which is ultimately consumed, distributed, applied or disposed.

MAINTENANCE OF RECORDS: BioVir Laboratories, Inc. shall maintain records pertaining to the historical reconstruction of clieni's data for a
minimum of five years from the date of issuance of the final report. Records m ay be destroyed after that date unless a written client's request for
records transfer is received by BioVir which requests otherwise. Records transfer or storage charges may apply after the 5 year period. THIS
REPORT SHALL NOT BE REFRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF BIOVIR LABORATORIES, INC.

—_—— .

71812013 Hstediad £ _Dipal
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