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Appendix A: Example CT Study
Approval Letter
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Texas Cominission on Environmental Quality
Frotecting Texas by Reducirng and Freverding Follunion

March 25, 2019

Mr. Robert Smith, Chief Operator
City of Everviwhere

110 Main Strest

Everywhere, Texas 19997

Subject: City of Everywhere Public Water Svstem - FWS D No. 1234567
Public Drinking Water System Concentration Time Study - Eevision
Plant 2 Swrface Water Treatment Flant - TP2995
ABC County, Texas
CHNe00543211; BN101777600

Dear Mr. Smith-

On March 1, 2019 the Texas Compussion on Emvironmental Cuaality (TCEQ) received vour
submittal dated February 28, 2019, requesting a revised Concentration Time (CT) Study
for the City of Evervivhers, Plant 2 Surface Water Treatment Plant (SWTP), TCEQ Plant [0
TP9999 The revised CT Study is necessary for the addition of two recks of hollow fiber
(HF) microfiltration (MF) membranes to Plant 2 at the City of Everywhers public water
system (FWS) {TCECQ PWS ID Mo, 1234567). The PIWS has procured and will install twvo
racks of HF MF membranes downstream of the two clarifiers. The CT study is necessary
to 2ssess the disinfection process at the facility to ensure compliance with the
disinfecton requirements of the Surface Water Treatment Ruls. The information in this
letter will replace, not supplement, all previous CT stmdy approval letters for the
City of Evervwhere Plant 2 TP9999 SWTP and should be reflected on the PWS's
Surface Water Monthly Operating Report-Alternative Technologies (SWMOR-ALT)

The City of Everyvwhere Flant 2 SWTP has the capacity to treat 1.151 million gallons per
day (MGD). Baw water from the approved source on Lake Good (TCEQ Sowurce ID No.
51234567 A) is conveyed to the SWTP. The raw water is piped to two (2) upflow solids
contact clarifiers, followed by ten (10} gravity filters with granular activated carbon
{EAC) media, this is for Total Crganic Carben (TOC) removal. a filter effluent summp and
then to the two racks of HF MF membranes The filtrate flows to tive clearwells a 0.12-
million gallon (MG and a 0.048-MG, which operate in parallel.  Fmally, the finished
water is pumped into the distribution via the high semvice pump station

The disinfection protocol invelves the injection of chlorine (CL) upstream of the
clarifiers and in the filter effluent sump. The final disinfectant injection site, upsiream
of the 0.12-MGC clearwell, are for Cl, and liguid ammominm sulfate (LAS) to form
chioramines (CLA). Free chlorine residual is momitored in the settled water ling,
downstream of the gravity filters and in the filtrate line. Totzl chlorine residual will be
momitored downstream of the clearwells, prior to entry into the distribution system.
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A disinfection zone is @ segment of the reatment process wiich begins at a disimfectant
gpplication point and ends at the subsequent disinfectant application or residual
sgmplimg point. Each disinfectant application point, regardless of the frequency of use,
represents the beginming of a separate disinfection zone. However, 3 plant may have
only one disinfectant application point and choose 1o monitor at more than one point,
creating muldple disinfection zones.

Based on the information we had at the time of our review, we have identified four (4)
disinfection Zones at the City of Bverywhere Flant 2 SWTP. The first disinfection zonsg,
D1, consizts of the two upflow solids contact clarifiers. The second disinfection zone,
DZ, consists of the 10 gravity filters with granular activated carbon (GAC) media. The
next disinfection zone, D3, confains the filter effluent sump and the filirate line. The
fingl disinfection zone, D4 contains the 0.12-MG and 0.048-MG clearwells which operate
in parallel

Concentration Time (CT) calculations are used to evaluate the disimfection process
Since T,,values are required to calculate the CT for the treatment process, Table 1 was
developed for the City of Evervwhere Plant 2 SWTP. The T.. values are based on the
information provided in your CT template dated February 28, 2019 and the maost recent
TCEC-approved CT Study dated February 14, 2004,

TAELE 1: T, TAELE POR THE CITY OF EVERYWHERE SWTP CT STUDY

i Frow T, o]

poperer | mmnawuer | YoM | g | Bmee T

(MIGD) ) Unit Sum

Upflowr Solids % S =

D1 Contact Clarifiers (2) 138,000  0.573® 0.3= 103.913 | 10351

D2 Gravity Filters (100 2 eo0= 0.115" 0. 7™ 22723 2272
Filter Effluent Sump 3,200% .3 1214

D3 11517 136
MF Filtrate Line 274 1.omw 0.343

0.12 and (0.048 MG

D4 Clearwells

32,100% 1.131™ 0.1 10.283 13.28

Notes: The T,, values are based on the information provided in vour CT remplate dated
Februar'l.r 28, 2013 and the most recent TCEG-approved CT Study dated February 14, 2004,
E.ased on & 34-foor by 3£-foot solids contact upflow clarifier with 3 sid= water d.Epﬂ'.‘I. of 16
feat.
2. Based on = 6-foot by 6-foot grantty filter with 2 media depth of 3.7 fest, an underdrain of
1.23 feet and a minirmom of water over media of 6.7 feet. A porosity of 30% 1= assumed
3. Based on an &-foot by B-foot filter effinent sump with minimm operating level of 8
feat, G5

4 Eased on 103 LF of 8-mch filtrate lins.

5. Worst operating volume for each clearivell is bazed on the overflor pipe height,
resulting in 2 119 000-gallon and a £3 230-gallon clearalls, with 2 noeminzl
operzting capacity of 30%

£. Based on even flow split betivesn like treatment units.

7. Treatment cepacity of the HF MF membranes, 1. 131 MGD.

&. Based on the assumption of “poor” baffling characteristics for clarifiers.

8. Eazed on the assumption of *superior” baffling charactaristics for a  gravity filter.
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140. Bazed on the assumpticn of “poor’ baffling characteristcs for storage @nk top
entry with 2.0-foot air gap.

11. Bazed on the assumption of “perfect” baffling characteristics for pipe

12, Bazed on the assumption of “unbafiled” baffling characteristics for storage @nk
without baffles.

We have prepared Disinfection Process Parameters I Table 2 to help operators
complete their Surface Water Monthly Operating Eeport-Alt (SWMOR-alt). We have also
provided the operators with the disinfection requirements that they must meet o a
continuzl basis. Baszed omn Water systems using surface water aor groumdiwater under the
influence of surface water must achieve a 3.0-log reduction of Giardia & 2.0-log
reduction for Cryptosporicdium, end a 4.0-1oF reduction of viruses under the provisions
of the Srface Water Treatment Fule. With pretreatment being applied upstream of
the membranes {defined as coagulation, floccnlation and clarification), the City of
Evervwhere Plant 2 SWTP {TP9999) must provide a 2.0-log mactivation of viruses
through the disinfection process.

Tagre 2: DISINFECTION PROCESS PARAMETERS

APPROVED CT STUDY PARAMETERS Pgl,mﬁ’if}g}:
Disinfection Fones Loz Inactivation
P ters
e D1 D2 D3 D4 D5 Giardia | Viruses
Flow Rate
(MGD) 0575 | 0415 | 1151 1.151 NA s -
Ty, (minmtes) | yp40 [ 227 1.6 10.3 NA

If vour monitoring plan has changed as.axesulf of this CT study, please subnuat an
updated monitoring plan to the monitoring plan cocrdinator at the address below.
Further information can be found in Begulatory Guidance (EG) 384 “How to Develop a
Monitoring Flan for a Public Water Svstem”™ or at TCEQ s website:

hittps/Swwv tceq texas. gov/drimkinswater /monitoring plans

Monitoring Flan Cocrdinatar (MC - 155)
Texas Commission on Environmental Coality
P.O. Box 13087

Austin, TX 78711

Please note that City of Everviwhere Flant 2 SWTP {TP2999) is required to meet all of the
process monitoring requirements found in Title 30 of the Texas Adnyinistrative Code
(TAC) 290 42(eK7). as well as the "Chioramine Effectivensss” monitoring requirements
as per 30 TAC §290. 1 1M{CH5).
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FOR PUBLIC WATER SYSTEMS THAT ARE USING SURFACE WATER SOURCES
OR GROUND WATER SOURCES UNDER THE INFLUENCE OF SURFACE WATER (conlL)

Description Waorksheest

PUBLIC WATER

EYSTEM NAME: City of Everywhere PWS 1D No.: 1234867
PLANT NAME Maonth: March
OR NUMBER: Plant 2 TP9933 Day: 13

Yaar: 2019
Enter a detailed namrative descripfion of the plant treatment processes and disinfection protocol,

Tha City of Evaryahara SWWT P will have the capacity to freat 1.15 millien gallons per day (MGD). Haw watar
fiom the approved source on Lake Good (TCED Source 1D Mo, S12345674) is comveyed 1o the SWTE. The
rawy water is piped to two [2) Uupfiow sekds contact clarfier, followed by ten gravity iters with gramular activated
carbon (GZAC)H media for TOO remaovzl, 8 Tier effiuent sump and then 1o the Hollow Fiber (HF ) Miciofitration
(MFiMemoranes. The filirate flows totwo clearwels. 0.32 MG and 0.048 MG Finally, the finished water is
pumped nto distibution via the high ssnice pump station

Thera are optional ehlierine injaction stes upstream of the ctarifiers and fiter effivent surmp.  Chiorne ang
Liguid Amrmnasm Sulfabs (LAS) afe injecled upstream ol the slearwells. Chilorine esidual & monitored
downatream of the clanfers, filters and the membrane filtrate line . Total chloring is monitored downstream of
the clearwalls, poar 1o entry o the dsinbubon syslam

Gity of Everywhere GT Study sontaing four i4) disinfeclion zones:

01 contains the upflow sebds contact clarifiers,

02 conssls of gravity Blers wilh GAC meda Tor TOC remayal,
03 encompasses the filter efluent sump and the fitraie ling; and
04 are the two ciearwells (012005 and 0.028-MG),

Reviewad Hy: TCEQ, WSD, TROT Staff

Submitted by: Mr. Robert Smith, Chiel Dperator, City of Everywhers
Conlact
Infermation:  §15.555.4321

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 Everywhere PWS ID No.: 1234567
PLANT NAME
OR NUMBER: Flant 2 TP2%99 Date: March 13, 2019
Treatmant Plant Capacity 1.151 mogd
790 gpm

Disinfection Zone: o Disinfectant; Free Chiorine

Unit - 1 Type; Clarifier Shapa: Rectangular

Further Description: Upfiow Clarifier
Characltarnstic Commeanis
MNumber of Linits Z
Based on TCEQ approved CT Study dated

Length 34 ft 142004

Width 34 N

Side Watar Deapth 16 R

Volume (each) 138,378 gal

Flow Rate (2ach) 400 gpm Even Mow split batween like unils;

Detention Time 3462 min

Baffing Faclor .3 —

Baffling Characteristics: Poar
Approved Baffling Facior,

Tm 1039 min

[67 FLOW RATE 0,576 mgd |

m FOR D1 103.9 min |
Disinfection Zone: D2 Disinfectant: Free Chlorine

Uit - 1 Type: Filter Shape: Rectangular

Further Description: Gravity Fillers with GAC media

Characterstic Comments
Mumber of Units 10
Bazed an TCEQ approved CT Study datad
Length B f 1142004
Width 6 f
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CT STUDY

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

T10 Detalls Worksheet

Media Depth 375 R
Underdrain Depth 125 #
Minimurm Water Depth Over Media 85 n
Average Porogity i % Assumed
Volume (aach) 2582 gal
Flow Rate (each] BO gpm evan fow split betwaen like units
Datention Timea 324 min
Baffiing Facior 0.7
Baffling Characteristics: Supericr
Approved Baffling Facior
Tw 227 min
[DZFLOW RATE 0115 magd |
[T10 SUW FOR D2 227 _min ]
Dizinfection Zane: o3 Disinfectant: Fraa Chlaring
Umit - 1 Type! Transfer Waell Shape: Heclangular

Further Descnption: Filter Effluent Sump

Charactanstic Commenis
MNumbar of Units 1
Baced on TCEQ approved CT Siudy dated
Length B R 114/2004
Widih 6 ft
Side Water Depth 131 #
Maximum Vaolume [each) 4. 704 gal
Minirmum Cperating Level g " Minimum operating level
Worsat Casse Volume {each) 3,232 gal
Percent of Maximum Volumsa 69 %
Waorst Case Volume {each) 3232 gal
Flow Rale (each) 793 .gpm Pall Mobida MF treatment plant capacity
Defention Time 4.0 min
Top entry with 2 2 ft air gap o the lop of the
Balfing Factor 0.3 wiatar.
ETaﬁng Characteristics: Foor
Approved Baffling Factor
T 1.2 min
Unit - 2 Type: Piping Shape: Pipe
Furiher Description: MF Filtrate Line
Charactersbe Comments
Mumber of Units i
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CT STUDY

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

T10 Detaills Worksheet
Based on CT Sludy submitled by e, Robeart

Diameter B im Smith, Chief Operalor 272802019

Lengath 105 ft

Wolume (each) 274 gal

Fiow Rate (each) 749 gpm membrane realment capacily

Datention Time 0.3 min

Baffiing Factor 10

Baffiing Charactaristics: Parfact
Approved Baffling Facior
T 0.3 min
[O3FLOW RATE T80 mgd |
[TTUSUNTOR DS TE i ]
Disinfection Zone: D4 Disinfectant: Chloramines
Unit - 1 Type: Clearwell Shape: Other

Furiher Descrption: 0.12-MG and 0.048-MG Cleaweiis

Characteristic Commenis
Using the cverflow pipe as the fop of the tanks,
the largs tank i 119000 gallons and the small

Murmbier of Linits 1 tank 45 250 gabars,
Based on L1 S0y Suomited by Me, Roben
Maximum Yolume [each) 164,250 gal Smith, Chied Operator 22872019
Worst Case Volume {gach) B2125 gal minimum operating leved
Parcent of Maximum Volume B0 %
Warst Case Volume {each) 82,125 gal
Flow Rale (sach) 789 gpm membrane reaiment capacity
Datention Time 102.7 min
Baffling Facior 0.1
Baffliing Characteristics: Uinbaffled
Approved Baffling Facior
T 10.3 min
[BAIFLOW RATE T151 mgd ]
[T70 SUW FOR D4 10.3 min 1
Disinfection Zone: D5 Disinfectant:
Disinfection Zone: D& Disinfectant:
3
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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 (conl.)
Summary Worksheei

PUBLIC WATER
SYSTEM NAME: City of Everywhers PWS ID No.: 1234587
PLANT NAME
OR NUMBER: Plant 2 TP9599 Date: March 13, 2015
eI Volume' | Flow Rate” it ?H‘
[E48 an atthing
Zona Treatment Unit {mach) {each) P {min}
(gal) [MGD) Unit Lone
o1 Upflow Clerifiar (2] 138,378 0.576 0.3 | 103.873] 103.87
D2 Grawity Filters with GAC media { 10) 2.582 0,115 0.7 22703 | 22T
o3 Filter Effisant Sump (1) 4,232 1.159 0.3 1.213 1.56
MF Filtrate Line {1) 274 1.151 1 0343 :
Did 0. 72-MG and 0.048-MG Claawells [1] 82,128 1,151 0.1 04T 1027
* Tnese values are calculated on the T10 Detads Shest
TCED « {05-01-13) CT 5TUDY
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