Full-Scale Verification Testing Protocol
Minimum Monitoring and Reporting of Water Qualities and Flow Rates

Water quality monitoring for chemical and microbiological constituents and frequencies are liste
below. These monitoring parameters have been selected so that the TCEQ can verify the contin
removal or inactivation of chemical and microbiological contaminants through the different
rates and operating parameters. The PWS should customize the sampling plan for the tre
expected.

d marked with a check (/) in Table A
s Protection of public health by the
posed treatment processes at the tested flow
provided and the raw water quality

Continuous (5-minute, 15-minute, 2-hour and 4-hour), daily, and other monitorin

g frequencies less than once every 7 days are to be
conducted onsite. Twice per week monitoring shoul be at conducted at a consisi 1

quency no closérthan three days apart.
Samples collected at weekly (once every 7 days) and at longer frequencies shewuld be submitted to an offsite NELAP accredited

laboratory for drinking water analysis. Analyses marked for both onsite and off$ite monitoring are ed for quality control to
verify the accuracy of the onsite monitoring equipment. .‘

Table A

Continuous, wﬂw Once per day & Startup,
anytime the every 30
effluent flow davs & End
L.m.wmwﬁgmmm:::.km ........................
(prior to WW DZ 1 chlorine injection point)
Flow rate (gpm) : v &
Turbidity (NTU)
Temperature (°C)
Escheyichia coli (E. coli) emumeration Based on the reported hvdraulic detention v
time of 4.169 minutes between the RR
WWTP effluent pumps and the C
Conventional SWTP gravity media filters’
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Comment [JW1]: WF requested for settled
turbidity monitoring frequency. .More -
frequent than our specified HDT frequency.

.




Full-Scale Verification Testing Protocol
Minimum Monitoring and Reporting of Water Qualities and Flow Rates

Continuous, eve

Once per day &

Giardia (eysts/L)

anytime the
effluent flow

ratechanges--|

Startup,

every 30
days & End

Cryptosporidium (ooeysts/L)

............... Comment [IW1]: WE. Sncmﬂma for moEwn
turbidity monitoring frequency. More

frequent than our specified HDT .n:wn:ma@

Total dissolved solids (TDS, mg/L)

Total suspended solids (TSS, mg/L)
Daily flow rate (gpd)

Nitrate (mg/L)
Alkalinity (mg/L)

\\\\\\\ Cc

it [JPK2]: Daniel had a question
about this language: he wanted to confirm he
understood that monitoring was required only
at startup, every 30 days, and end, but that
monitoring shouild be staggered with

Total organic carbon (TOC, mg/L)

Dissolved organic carbon (DOC, mg/L)

5-day Carbonaceous biochemical oxygen:demand (CBODs,

lead, manganese, mércury, nickel, sefer

Full metal scan (mg/L, arsenic, barium,¢adium, chromium, copp!

mssilver, zinc)
Algae counts (CFU/L) i

Chemicals listed in §290.106(b) Inorganics C!

Chemicals listed in §290.107(b) Organic Chemica

Chemicals listed in §290.108(b)(1) (radium 226, raditim
uranium, gross alpha activity)

Public Water System Specific

<RI

that samples are required to be collected and

appropriate lag time in order to track a single
molecule through the treatment process

TCEQ Response: That is correct. Please rote
analyzed: (1) onsite and (2) at an of f-site _ov
to validate on-site monitoring.

no_.::..m_..n [IW3]: Our response is wron

Was to'be two different mmav;m m<m=$.

: at this. ﬁ.mn:a:o% :wSm an o:m_nm
i analytical method (real time) and -

2) Startup, every 30.days and m:a :m.:m
ma omm_ﬂm _mv _smn._on 1623

m:m» EmSoa &_oimn track of Em».m_‘ Bo<_=m
| throusgh the treatment _u_.onmmm based o:
HDTs as noted here and for onsite

DRAFT Version: 2430001-06192013
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monitoring of E:. no_. Q_m_d_m & o_.SUS :
otherlocations. -

J

no::.:m:n [IW4]: Duh! How-did the rest of

you miss me doping this inthe-first <m_.m_o=o,
Daily flow rate monitored every 15 minutes..”




Full-Scale Verification Testing Protocol

Minimum Monitoring and Reporting of Water Qualities and Flow Rates

Continuous, eve

15- | b

min.

Once per day &
anytime the
effluent flow

ratechanges--|

Chemicals listed in §290.108(b)(2) & 40 CFR §141.66(d)
(gross beta particle and photon radioactivity, tritium, strontium 90)

Chemicals listed in §290.118(b) Secondary Chemicals

Lead (ug/L)

Total trihalomethanes (TTHM, chloroform, dichlorobromomethane,
dibromochloromethane, bromoform) (ug/L)

Haloacetic acids (group of 5) (HAA5, monochloroacetic acid,
dichloroacetic acid, irichloroacetic acid, monobromoacetic acid,
dibromoacetic acid) (ug/L)

Bromide

Enterovirus (CFU/L)

Norovirus (CFU/L

‘Nitroso-dimethylamine (NDMA, ng/L)

Zoﬁomolwﬁom&bm (NPYR, ng/L)

Pharmaeeuticals (ug/L)

Hormomones (ng/L

Personal Are Products (ng/L) -

Fluorodated Alkyl- >Bmm (PFOS, PFOA, PFNA, m.mmxw Wm.mw? mN
PFBS;ng/L)

Suleralose opm\C

Perchlorate (ug/L)

313 ElsiElaalal < <[44

(at chlorine in

wnWES}ZUNu

Si

on pipe)

m.amw ammonia level Hﬁg to oEodnm injection:{m:

jection into WWTP effluent transmis

pH level at monochloramine residual monitoring tap

Water temperature at for monochloramine residual

tap(eC)

R ARSI AR AYAS
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turbidity monitoring frequency. :More

noBBmaniH_uEm,nmn:mmwmn*o.._.,m:wn_mnv
frequent than our specified HDT frequency.

Comment _uiﬂ Deleted this with
breakpoint chlorination DZ so had o muﬂ
back in.” WF doesw’t have. .




Full-Scale Verification Testing Protocol
Minimum Monitoring and Reporting of Water Qualities and Flow Rates

Continuous, eve:

5 | 15 | B

Once per day &

anytime the M<@ P m
J effluent flow da. H%mwmu._ d
min. | min. | hrs] rate changes-- jdays&tnd, | F - (‘comment [IW1]: WE requested for mw&ma
turbidity monitoring frequency. _so_,m S
,,,,,,,,,,,,,,,,,,,,,,,,,, I frequent than our specifi ied HDT .?mn:m:@ §
- no:::man [IW6]: I agree with WF that this
is the same or atleast similarto raw WWTP
..................... effluent monitored ahove. zo.n mno:b: time.
.. |forincrease to occur i
bomide T e e £ [IW7T: | th WF that this. |
~ ommen mm«mw witl at this. ..
Quantity of nEoEuw used @o:bm.m per day, ppd) N | isthe same orat least similar to raw WWTP
L R ST e O Tt : | efflient monitored above; zo» m:o:m: tinie:
ALY . - (WWTP mm?mﬁ Hu.mumnﬁmmwob Linéat Noow ME \WO mﬁdv,m Eo% Control Vaaht) i i i *\_{for.increase fo occur. . P
Total chlorine residual mBm\E no_::,.m_..ﬁ [Iwsj: Do.we wan tto keep m.:om
Monochloramine residual (mg/L) Bo::o_.mn_ prior to chiofine injections?
Free chlorine residual (mg/L)
Free ammonia level (mg/L)
pH level at monochloramine monitoring tap
‘Water temperature at monochloramine monitoring tap (°C) Ao b Comment [IPK9]: Question from Daniek
) chm MF/RO Me e ..‘.r ..... why the requirement for temp every 15
Alkalinty level (mg/L) K minutes?
4 TCEQ Response: This is needed to match
Coaenlant dosage (mg/L) v 5 ‘temperature to 15-minute monochloramine
Quantity of coagulant used (gpd) - v 3 residual readings for required CT.
- e WOWE WWDZ2 - .- i Additionally, if pHis measured every 15
- S wﬁ 2008 MF/RO 5&& mos clarifier’s monnﬁmﬁon with chlorine and ammonia E_mnuobv_ - H minutes, temperature should be monitored
Influeht flow rate (gpm) v Ly | Too
Free chlorine dosage (mg/L, i
z wdﬂm ge (mg/L) v \ \ [ Please note that the recommended
| Aromonia dosage (mg/L) : v %\ | monitoring requirements in this table are for
Total chlorine residual, after ammoni#’ tHon (mg/L) v % 4 | the full-scale verification test period. The
Monochloramine residual, after ammonia't \;ﬁm_..ou (mg/L) N 4 resulfs will allow us o set the frequency for
Free chlorine residual, after ammonia injecti v LY routine operation.
Free ammonia level, after ammonia injection (m \ | Comment [IW10J: Moved from iocations -
e . - e - .m v \ | below td. here. 'WF has with Clarifier
pH level at monchloramine residual monitoring tap v \| Disinfection Zone.
Water temperature at monochloramine residual monitoringtap(°C) v ﬁ Commient [JW11l: Ithink. .~ .. w
Quantity of chlorine used (ppd) v
Public Water System Specific Page 4 of 19
DRAFT Version: 2430001-06192013




Full-Scale Verification Testing Protocol

Minimum Monitoring and Reporting of Water Qualities and Flow Rates

Continuous, eve

Once per day &

“turbidity Bo:;o::m frequency.: More

........... Comment [JW1]: <<_u requested for settled.
frequent than our specified HDT adn:.w:@.. o

Once % Startup.
anytime the >
5 15- - | & per effiuent flow | $YeTY 30
min. | min. | hrs] | hrs. | day _ rate changes--| days & End |
Quantity of ammonia used (ppd) . v
2008 MF/RO Membrane Clarifier
(flocculation & clarification)
Calculated floceulator hydraulic detention time W, v v
(Based on influent flow rate, mins.) T e me ]
[Bffluent flow rate (spm) . v i

........... no.::.m:n _“..ES_.N“_ <<m o=_< imsnmn "onow
once at startup.. . 1y
s

Calculhted surface overflow rate (gpm/sf)

.Comment [IW13]: WE dropped because - *
N said same as. influent:.-Flow rate may beor '

Effluent turbidity level (NTU)

N not be same as influent., Clarifier blowdown :

Effluent pH level

AN events will change. Also, since no break:
\ N | tank; vacuum:MF v::—vm the flow could

Effluent TOC (mg/L)

\ %\ |.changewhen a MF unit goes into vmowimws. ¢

v U

Effluent DOC (mg/L)

. ~End S]Z DZ=: R
(at Moom MF/RO Qmﬁm@a mmmsmﬁ v%mu

% ' Comment: UEHA,“_ WF o:-% iusamn to Qo :
. | onceatstartupi-:

no-:..:m:ﬁ _”.._Sh_.m”_ ‘we said m_‘mncm:n«w Umwmn

Total chlorine residual (mg/L)

‘on“hydrauli¢ detention titie of: MF/RO

Monochloramine residual (mg/L)

Clarifier; they requested 2 hours.

Free chlorine residual (mg/L)

Free ammonia level (mg/L)

pH level at monochloramine monitoring tap

‘Water temperature (°C) at monochloramine monitoring tap':

<<<<<<

Begin WW DZ 3
ﬁmﬂ 9@@ o MF EmBg.wbm *E.mm#mnm_ and feed pumps)-

.......... { Comment DW16]: litheyexist. -~ . ]

Free chlorine feed pump dosage rate (mg/L)

Ammonia feed pump dosage rate (mg/L)

Total chlorine residual, after ammonia injection wa\ L

Monochloramine residual, after ammonia‘injection (mg/. E

Free chlorine residual, after ammoniainjection (mg/L)

Free ammonia level, after ammonia injection:(mg/L)

| Comment [JPK17]: Per Daniel, no prefilter
/| for the MF membranes.

pH level at monochloramine residual Eou#omwwg

{< )<< <t

/ TCEQ Response: It would be unusual to not

‘Water temperature at BouooEoEHBna residual Bewuw,oﬁbm tap (°GF

{Selected Microfiltration Prefilter]

e have any type of prefilter. A 200 or 500

Flow rate @HVBU

> ,:..- .

~ micron screen would qualify as a prefilter.

O&QETH& hydraulic loading rate (gpm/sf)

"

I

we need to delete.

Public Water System Specific
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A no:.:.:m:n _”...-Eu.wu 1f they donot rm<m Qma




Minimum Monitoring and Reporting of Water Qualities and Flow Rates

Full-Scale Verification Testing Protocol

Continuous, eve

Once per day &

Once % Startup,
5 13- b 4- per mﬁnﬁm every “W o
min. | min. | hrs] | hrs. | day | rate changes | 9y & Fnd _|
m&wo&w& MF Membrane . Unit Feed Water R e
- (at MF unit feed trough & tank)
Flow rate (gpm) v
Influent furbidity (NTU)| volooo b e Fese | | ]
Pressulre, head on membranes (psi) v
Influent silt density index (SDI) 5 Vi S S
- .. Selected MF Meinbrane Unit ﬂ—gﬁo - :
mmmow vacuum pump & prior to blending with other MF Eﬁ.ﬂ@ ;
Turbidity (mNTU) v )
Pressilre. vacuum (psi) L I A e S e B
Flow rate (gpm)
Calculated transmembrane pressure (TMP, psi)
Calculated flux rate (gallons per square-foot per day, gfd)
Calculated specific flux rate (gfd/psi) at measured temperature
Caleulated specific flux (gfd/psi) normalized to 20° C
Eschertichia coli (E. coli) enumeration v
?@Wﬁ%iwmww m v Eﬂmd\&
Giardia (cysts/L) using an onsite analytical method. v

Based on the reported hydraulic detention
time of 3.644 minutes between the RR
WWTP effluent pumps and the

Public Water System Specific

DRAFT Version: 2430001-06192013

Comment _”.._EH_ WF | _.mn uested for mmEmn
turbidity monitoring frequency. More :*
frequent than our specified HDT n.mncw:nu\

Comment [JW19]: Says the same as
Clarifier effluent. Only if no
uaﬁ _ﬁmimoam:m :

no:::man [IPK201: Question from Daniel:
Ts SDT useful for MF membranes?

TCEQ Response: We want to see what SDI
reduction is across MF membranes because
this is feed water for RO. We do not have
historical data on treating wastewater.
Clarification and MF should be adequate, but
these MF membranes are not new.

Page 6 of 19

no.:..:m:n [3W21]: They dropped because.
they said they could not measure the: :
pressure since are w:v:.m_.mmn Em—:vﬂ:mw ;
‘Wonder how 5m< are’ moEm to mm the
IMP2222




Full-Scale Verification Testing Protocol

Minimum Monitoring and Reporting of Water Qualities and Flow Rates

Continuous, eve Once OMMMM“@MWM & Startup,
effluent flow MM@Q 30
rate changes ys & End
Cryptesporidium (oocysts/L) v
2008 MF/ROI SWTP MF units’ effluent
Enterovirus (CFU/L) | WF -
Norovirus (CFU/L) . WEF -
pH level
spr | I N RO
Alkalinity (mg/L)
TOC (mg/L)

DOC (mg/L)

End WW:DZ 3

(at selected MF membran: m:Hm.nod%Emus

HOSH nEodwm H.mmac& (mg/L)

Monochloramine residual (mg/L)

Free chlorine residual (mg/L)

Free ammonia leve] (mg/L)

pH level at monochloramine residual monitoring tap.. .

Water temperature at monochloramine residuslmionitoring tap (°C)

. Sodium Bisulfite Feed )

Sodium bisulfite dosage (mg/L) v

Quantity of sodium bisulfite used (pp v

Break Tank
. Qwo membrane feed water tank)

Effleunt flow rate (gpm) v

Water level (feet) v

Calculated hydraulic detention time (using effluent flow'ra v

Effluent free chlorine residual (mg/1) v

Public Water System Specific Page70f19
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Comment: H.._EH_ WFE _‘chﬂmn for mmEma
83_9@ ‘monitoring .?mn:m:@ _<_o_d R
?mn:msﬁ than our specified HDT anmazmaok.

.Comment [JW22]: WF deleted here and
said added mnm_. mammw Tank: 1 am o_ﬁ< E&.
it

J

ﬁ.

Tlow rate; if we are talking the same location.’

Comment [JW23]: Agree saméas above

)

Comment [JPK24]: Same comment re temp
every 15 minutes as before.

TCEQ response: same response as above.




Full-Scale Verification Testing Protocol

Minimum Monitoring and Reporting of Water Qualities and Flow Rates

Continuous, eve Once per day & Startup,
anytime the
5" 15- - effluent flow | €V€TY 30
min. | min. | hrs] rate changes-- | days&End | .. Comment [JW1]:'WF requested for settled
- " E_‘uE_Q monitoring frequency. . _SOB
Effluent total chlorine residual (mg/L) frequent than our specified HDT frequency. -
- SDI :
Sulfuric Acid Feed
Sulfuric acid dosage (mg/L)
pH level after injection
Quantity of sulfuric acid used (gpd) :
Antiscalant Feed
Anfiscalant dosage (mg/L)
Quantity of antiscalant used (gpd)
Selected RO Membrane Prefilter N R { comment [IW25}: If they exist. )
[Flow rhte (gpm)| : M . (ommeee C ent [JW26]: WE said same as:Break -
Hydraplic loading rate (gpm/sf) + v \ Tank. 1disagree. MF flow rate into break ™ .
/ — m — m N A
Selected RO Membrane Unit Feed Water O ”_:H_Mmﬂwm: o:.uB:w Yacuum pump flow rate :
(after RO unit feed pump and prior to unit) ™ G - w2 ”_ -
B T i omi it 71: Needs to be mnmmam ’
Flow H.Nﬁw @Ev M time as calculation for HLR - w
o e B B S e S e s sae T TPEEEEREEEEEEEs. Srr P Commerit m.._iwmu, I changedto Bz._.c in
HEQ w_nmmmﬁam (psi) fiew of NTY. . :
Hmwn@m_gano ((£®)]
Nitrate (mg/L) v
TDS (thg/L) wWE
TSS (ohe/L) WE
SDI ) v/ } N e { Comment [JW29F:. WF says the same sDI' -,
pH level W] as measured at the Break Tarnk. We didn’t.
B B B B Bt e e e s SRR . require at Break Tank. They added. ;
Hardness as calcium carbonate mEm\ C v However, the addition of the sulfuric acid
v \ and anti scalent could change level atthis
Alkalinity (mg/L) point. And there si still the question if the -
TOC (mg/L) v %, [ RO units have prefilters/screens. .~
DOC (mg/L) v 1{.Cominent [IW301: WF says pH same as
Nitrite (mg/L) v after sulfuric’ acid injection. However,
o | Antiscalant is injected after that point:
Silica (mg/L) v =T e
First Stage RO Membranes
Public Water System Specific Page 8 of 19
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Full-Scale Verification Testing Protocol
Minimum Monitoring and Reporting of Water Qualities and Flow Rates

Continuous, eve Once per day & Startup,
anytime the
5 15- k- 4- effluent flow | SV&Y 30
min. | min. | hrs] | hrs. rate changes days & End

Flow rate (gpm)

Calculated flux rate (gfd) at measured temperature

Calculated net driving pressure (psi)

Calculated specific flux rate (gfd/psi) normalized to 20° C

Second Stage RO Membranes’

Flow rate (gpm)

Calculated flux rate (gfd) at measured temperature

Calculated net driving pressure (psi)

Caleulated specific flux rate (gfd/psi) normalized to 20° C

Selecied RO Membrane Unit Reject Water ‘

_(at concentrate piping)

Flow rate (gpm)

Pressure (psi)

Temperature (°C)

TDS (mg/L)

pH level

Turbidity (NTU)

Free ammonia (mg/L)

Nitrate (mg/L)

CBODs5 (mg/1)

Full metal scan (mg/L, arsenic, barium, cadium, chromium, copper,
lead, manganese, mercury, nickel, selenium, silver: zind)

Selected RO Membrane Unit Permeate]

er RO units’ perme:

ate)

Flow rate per unit (gpm)

(at selected RO unit permeate piping and prior to blending with oth

v

TDS (mg/L)

Effluent pressure (psi)

Temperature (°C)

pH level

Maximnm daily TDS (mg/L)

Calculated average flux rate (gfd) at measured tempera

Public Water System Specific
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turbidity monitoring frequency. ‘More " .
frequent than:our specified HDT frequency.

H Comment [JW11: WF requested for settled. "

wnosd...m:n [IPK31]: Question from Dariel: is
pressure needed for the RO membrane
reject?

TCEQ response: Pressure of the RO
membrane unit reject is needed to calculate
net driving pressure. See equation in EPA
MFGM Eq. 217

-] Comment [3PK32]: Question from Daniel:

why no requirement o monitor E. coli, crypto
and giardia? The City plans on monitoring for
these in the RO permeate.

TCEQ response: The City can monitor E. coli,
crypto and giardia, but until we approve a
method fo grant pathogen-removal credit for
RO membranes, monitoring data does not
result in pathogen-removal credit.

Please use the same sample collection
methods for E. coli, crypto and giardia as
done elsewhere in the treatment process.




Full-Scale Verification Testing Protocol
Minimum Monitoring and Reporting of Water Qualities and Flow Rates

Continuous, eve Once Once per day & Startup,
. anytime the
5" 15- p- 4 per effiuent flow | §V€Y 30 ,
min. | min. | hrs] | hrs. day --rate changes--| days&End | .. Comment [IW1]: WF requested for settled. .

Calowlated Arivi - - Y : turbidity i monitoring frequency. More = <

culated net driving pressure (psi) frequent than our specified HDT, .mnmncmsn% :
[Celcnlated average specific flux rate (gfd/ps) normalizedtozoed | [ | ] SRR — (Comment [IW33]: Do we want NDP at _
Nitrate (mg/L) v ‘same frequency as mnmnnx ic flux

- TS : nm_o:m_:onmo Hday

Nitrite (mg/L) if nitrite is detected in RO membrane feed water v “Permeate prossure?
Alkalinity (mg/L) Temp? *
TOC (mg/L)
DOC (mg/L)
Chemical listed in §290.106(b) Inorganics Chemicals v
Chemicals listed in §290.107(b) Organic Chemicals v
Chemicals listed in §290.108(b)(2) and §290.108(b)(2) & 40 CFR v
§141.66(d)
Chermicals listed in §290.118(b) Secondary Chemicals v
TTHM (ug/L)
HAA5 (ug/L)
Bromide (mg/L)
Enterovirus (CFU/L) WF
‘Norovirus (CFU/L) WF
Nitroso-dimethylamine (NDMA, ng/L) WF
Notroso-pyrolidine (NPYR, ng/L) WF -
Pharmaceuticals (ug/L) - . WF
Hormomones (ng/L WE
Personal Are Products (ng/L) .- WEFE
Fluorodated Alkyl-Acids (PFOS, EuOP PENA, PFHxS, PFHpA, & WF
PFBS; ng/L) .
Sulctalose (ug/L) WF
‘Perchlorate (ug/L) - WF

; g * Caleulated %-Removal FE Ll I T e EIR { ‘Comment [3W34]:. Hard to do since nitrite

s , @mmmm on WN % mmmcmﬁ QﬁmE%mbm RO Eu&., permeate quality prior to discharge to lagoon) . i : , ] is not monitored at the: RR WWTP effluent.,
Nitratg removal (%) . v v .{ Comment [JW35]: Problem hereas wé . .
Nitritd %) ms . e /7" | have TDS monitored 1ivéek at WWTE. maa
== == T/ | every 15 minutes'at RO membrane’ - )
TDS removal (%) VU SR NOSR N— et permeate. ‘Dowe neéed to match up or add -
something back'up the line???. =
Public Water System Specific Page10 of 19
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Full-Scale Verification Testing-Protocol

Minimum Monitoring and Reporting of Water Qualities and Flow Rates

Continuous, eve

5- 15 k-
min. | min. | hrs]

Once per day &
anytime the
effluent flow

--rate-changes--| -~ <> —-tto- -]

TOC removal (%)

turbidity monitoring frequency. ‘More:

DOC removal (%)

........... % Commeént [IW1]: WF requested for Settled

frequent than our specified :U.ﬂ?mn_._.m:o&. »

Removal of inorganics (%)

Removal of organics (%)

Removal of all radionuclides (%)

Removal of secondary chemicals (%)

TTHM removal (%)

HAAss removal (%)

Bromide removal (%)

R RN RN ENENENEN

......... Cominent [JW36]: Okay we have TTHM,

(at lagoon recycle pump station & before blending with Secondary Reservoir source wat

RO Permeate Lagoon Effluent

er)

Flow rate (gpm)

Vi

Turbidity (NTU)

PH level

Temperature (°C)

Nitrate (mg/L)

' HAAS5 only monitored at the WWTP effluent
at. mn.mn:v.,.¢<mn< 30 days-and at the'end. ;
But are monitored 1/week at the RO
permeate. So... we need to adjustthis ?

Free ammonia level (mg/L)

Alkalinity (mg/L)

TOC (mg/L)

DOC (mg/L)

ESENES

Raw mmmeﬁg Reservoir Source Water
(prior to chlorine dioxide injection)

Flow rate (gpm)

Turbidity (NTU)

stwmnmgm (°C) g B

damgmm T Comment [JPK37]: Same questions as

E. colifenumeération

Splitter Box.

before.

*\_ | TCEQ response: This can be deleted.

\

{ Comment [IW381: They leftin.

Public Water System Specific
DRAFT Version: 2430001-06192013
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Full-Scale Verification Testing Protocol

Minimum Monitoring and Reporting of Water Qualities and Flow Rates

Continuous, eve

Once per day &
anytime the
effluent flow

ratechanges-

Giardia (cysts/L)

Cryptasporidium (oocysts/L)

Reservoir pumps and the Cypress faeility’s

Splitter

Box.

TDS (mg/L)

TSS (dhg/L)

Daily flow rate (gpd)

Nitrate (mg/L)

Alkalinity (mg/L)

TOC (mg/L)

DOC (mg/L)

Chemical listed in §290.106(b) Inorganics Chemicals

Chennicals listed in §290.107(b) Organic OWoHESPm

Chemicals listed in §290.108(b)(1) and §29
§141.66(d)

< <)

Chemicals listed in §290.118(b), mmooﬂmmd\ Chemicals

TrHM e/

HaAsmgy

R LS

Bromide (mg/L)]__

<

-Enterovirus (CFU/L)

‘Norovirus (CFU/L

‘Nitroso-dimethylamine (NDMA, ng/L)

Public Water System Specific
DRAFT Version: 2430001-06192013
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Comment [JW1]: WF requested for settled
turbidity monitoring frequency. . More. .
frequent than our specified HDT. frequency.

Oo_.::._m:n [IW39}: WF said TTHM m:n
HAAS should not exist.in. raw SW: -
“Therefore the City has elected to-not. -

‘monitor at this _oo_:nu ‘ACD'& I'talked mco:ﬂ
‘' don’t think there are any: <<<< di mnsmaww

into wmeo:an _»mmﬂ

.no:_:.m.:n,ﬂihs..im hayve at m,»mnEuu

.every 30 days and end for WWTP effluent.
| Should we change here orthere? =




Full-Scale Verification Testing Protocol
Minimum Monitoring and Reporting of Water Qualities and Flow Rates

Continuous, eve

15 | B
min. | hrs)

4
hrs.

---rate-changes--

Once per day &
anytime the
effluent flow

days &

Startup,
every 30

End

:Notroso-pyrolidine (NPYR, ng/L)

Pharmaceuticals (ug/L)

Hormomones (ng/L

Personal Are Products (ng/L)

Fluorodated Alkyl-Acids (PROS, PFOA, PFNA, PFHxS, wﬁme &
PEBS; ng/L) :

Suleralose (ug/L)

Perchlorate mcm\u.u

SEEIEEEE

Begin RWDZ 1

(at chlotine dioxide injection point on Secoridary Reservoir raw water transmission pipe)

Flow rate (gpm)

Chlorine dioxide dosage (mg/L)

pH level

Temperature (°C)

Quantity of chlorine dioxide used (ppd)

(at 1 monitoring point on raw mwnobmmH% Wmmoﬁoq ﬁ.mbmH.EmmHou pipe 400 feet from chlorine dioxide injection

ﬁzmwSUNH_

point)

Flowshte (gpm)

Chlorine dioxide residual (mg/L)

pH level

Temperature (°C)

from chlorine dioxide injection point)

(at 22 monitoring point on raw Secondary

Flow rhte-{gpm)

Chlorine dioxide residual (mg/L)

pH level

Temperature (°C)

v

(prior to tee for blending RO Permeate Lagoon water at 30 monitorin

End RW DZ 3

y point on raw Secondary Re:

SErvoir tr:

ansmission pipe 6,

Flowrhte (gpm)

M

Chlorine dioxide residual (mg/L)

v

pH level

v
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Comment _”.._EH_ - WF Sﬁmﬂma for settied
turbidity monitoring’ m..mn:m:@ More™ " .
frequent:than our specified HDT mqmn:m-.n%

noa;a.m.:nr._iﬁwimmmﬁi_o=_<;.
monitor-at end of RW DZ 3 :

noaamnﬁn_iﬁu mmammm m<< UN‘_.
reading : . :

ﬁoBBm:n_UE&w”_.Em mm<ms== o:_< .
moniforat end of RW-DZ 3 :

noaam._ﬁciﬁu. mmsm mmms:uu *
reading : . .

no_...:.:m:n _usk.m“_. wm:.w mm _ﬂ<< UN a
reading" .




Full-Scale Verification Testing Protocol

Minimum Monitoring and Reporting of Water Qualities and Flow Rates

Continuous, eve Once per day & Startup,
anytime the
> > - 4 effluent flow | G737 d
min, | min. | hrs] | hrs. _rate changes | JyS&Fnd
Temperature (°C)
Turbidity (NTU)
Total Alkalinity (mg/L)
Nitrate (mg/L)
Heowspte{epm)
Turbidi VT
Nitratd-tme/L) <
Splitter WON Effluent
(blended RO permeate from lagoon & Secondary Rese: ce water prior to chlorine & ammonia injection)
Combined flow rate (gpm) v L
pEElevk] _ v .
Tempdrature (°C)
rabidyovrey . | 1l Ayt 1T 1T 1 1
E. colilenumeration v
facility’s Splitter Box and the selected
Conventional 2010 wiﬁvm#m%m m.ﬁ:?:,
Giardia (cysts/L) Based on the reported hydraulic wmﬁmnmou. v
time of 428 minutes between the
Conventional 2010 SWTPfilter’s effluent.
Public Water System Specific Page 14 of 19

DRAFT Version: 2430001-06192013

e

[ Commient _uih_ <<_u ..mn:omﬂma wo_‘ mmEma
turbidity monitoring frequency. More .
frequent than our specified HDT .?mn:m:@

Comment [JW46]: This was mc_ovommu to -
be for.biended RO Permeate and. monosan
Reser: ;mnmmo_ﬁ mmsm mw m_u_&mn uox -
effluent. " «

noBBm:n_usEd _so::o_.mn m» mmm_E:am
of Blended DZ 4 . p

.-.Comiment _”..Eﬁ—mu. 'WF had I ﬂma in 90:.
Protocol, but no frequency marked.| think’. -
leave it out here and just include at the .~
mmm_s Blended DZ 4 location as'we. smn

Comment [JPK491: Question from Daniel:
elsewhere in this document the monitoring
requirement for flow, pH, and turbidity is
once every 15 minutes. Is there a reason why
it only required every 4 hours here?

TCEQ response: Monitoring requirements
elsewhere are for membrane treatment.
Here we have conventionsal SWTP proceses.

J




Full-Scale Verification Testing Protocol

Minimum Monitoring and Reporting of Water Qualities and Flow Rates

Continuous, eve

Once per day &
anytime the
effluent flow

Startup,
every 30
days & End

rate-changes----=2-2. 0 2000

-

Comnient ‘_UEH_m.Em ,_.onnmm»ma mo_. mmﬂ_ma
-turbidity monitoring frequency. “More:

Cryptgsporidium (oocysts/L)

‘frequent than our mumn.mma...:u._. #mn:m:n%

| Comment [JPK50]: Per Daniel, they do not
/| plan to monitor for color or odor here.

/| TCEQ response: The City needs to monitor

Nitrate

! for color and odor during full-scale
i verification. Color and odor are two

‘Water color

/ significant concerns when treating s\<<._._u

Ddor (threshold odor number)]

- effluent for potable water.

TOC (hg/L)

/| Comment [IPK51]: Question from Daniel:

DOC (fng/L)

TTHMs and HAABs are monifored elsewhere

TTHM (mg/L)

both upstream and downstream- is it

Haaskmg/m)

necessary to monitor here?

Bromilfle (mg/L)

TCEQ response: Yes, we want to know what

Chemikal listed in §290.106(b) Inorganics Chemicals

each treatment process is achieving during

Chemikals listed in §290.107(b) Organic Chemicals

the full-scale verification testing so that we

Chemikals listed in §290.108(b)(1) radionuclides

can determine monitoring and shutdown
requirements for when the water is sent o

Chemikals listed in §290.108(b)(2) & 40 CFR mﬁrma@
radionuclides

the distribution.

Chemicals listed in §290.118(b) Secondary Chemicals

Comment [JW52]: WE has % n:m:mm in NO
Permeate Lagoon effluent, I thinkwe "

Enterovirus (CFU/L)

e

_Rw:amn*o_‘:»o be RO Permeate _ummo_‘m »rm :

Norovirus (CFU/L)

I R RS BRI

/| lagoon: Solamendéd to n_m:.@ thi:
7 9_.¢an: Was | wrong. :

Nitrate change as % reduction (-) or % increase (+)

| (between RO membrane unit permeate. [prior to discharging to lagoon,

Calculated % Change in Water Quality
J\

ind the blended water gulai

noaam__n Esmwu qoo o=_< ao_io_,a
Ak, -

HAAS m_.oE ‘Sec: Reser..

TOC change as % reduction (-) or % increase m+v

[ comment Esa&. We deleted TTHM & - w

ocations.

\ hno:.:um:n _”.._s\mmu <<m Eo:;o.. :;% m\n uon..

-7/ {‘Comment [IW56]: Not sure EE WF uanwn

<

£lxxlv| [E|<

" | at this location; Chiorite not monitored at

\ m_gmnimnmwmozﬁm_comnwonoam._m:.
Protocol or ours. ' .

Public Water System Specific
DRAFT Version: 2430001-06192013
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Full-Scale Verification Testing Protocol

Minimum Monitoring and Reporting of Water Qualities and Flow Rates

Continuous, eve: Once per day & Startup,
anytime the
5" 15~ b- 4 effiuent flow | V¢V 30
min. min. H-Hcmub hrs. %@M@O:- ||AMW..MMIW nﬂmn-mr.-!

Begin Blended DZ 4

(at chlorine & ammonia injection after Cypress facility Splitter Box and before 2010 Rapi

o

Free chlorine dosage (mg/L)

Ammonia dosage (mg/L)

Total chlorine residual, after ammonia injection (mg/L)

Monochleramine residual, after ammonia injection (mg/L)

Free chlorine residual, after ammonia injection (mg/L)

Free ammonia residual, after ammonia injection (mg/L)

pH level at monochloramine residual monitoring tap

‘Water temperature atmonochloramine monitoring tap (°C)

Quantity of chlorine used (ppd)

Quantity of ammonia used (ppd)

Influent pH level

Inflneht alkalinity level (mg/I)

Coagulant dosage (mg/L

Quantlty of coagnlant used (gpd)

Conventional 2010 SWTP Flocculation & Clarification

(Accelator solids-contact clarificaiton)

Flow rate (gpm)

| v

Calculited flocculator hydraulic detention time QEum )

<

......... ﬁno:.im.ln._uswmd" Same as above for”

E.&a& ‘monitoring frequency. More
frequent than our specified HDT ?mn:w:ow

........... % Comment _...._EH_ WF Bncmmﬂmn for mo#_ma

]

Splitter Box effluent flow rate.:

3

.......... . Comment | _M.Emw“_. ,::m _m new. __m.non

Lime feed rate (ppd)

O&o&.w»mm clarifier surface overflow rate Q%E\ sf)

<

Settled water turbidity (NTU)

=¥ &

Quantity of catonic polymer used (gpd)

Quantity of ime used (ppd)

Effluent TOC (mg/L)

Effluent DOC (mg/L)

‘Conventional 2010 SWTP Restabilization Basin

Public Water System Specific
DRAFT Version: 2430001-06192013
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......... A Comment [TW59]: o=_< smama todoat

......... ﬁno_s:_m:n H.._EmE. O=_< wanted todoat |

location.

Moved from below ::nm_. its on :mwn:—m in

hopes:to eliminate-confusion.

startup.

startup:

tnoa_:m:n _uim: E@sma uumg o: :u._.
WF _.mncmmamn m<mw< N =E S

1 _,E<m no _nmm <<=< im m._mo mm_n Bo-:ao_. -
-settled water E_&a_d\ at this @mn:m:@ in.
5m table we'sent. them. :




Full-Scale Verification Testing Protocol
Minimum Monitoring and Reporting of Water Qualities and Flow Rates

Continuous, eve: Once per day & Startup,
: anytime the
5 15- p- effluent flow | €€V 30
min. | min. | hes) . ratechanges..| 92ys&End_ | .. Comment [JW1]: E_u requested for settled
- v turbidity monitoring frequency. More: .
Flow rate (gpm) . e e M i TEEERIRES U S S ?mp:m:» ‘than our specified HDT. m—dn:g&\
Carbon dioxide dosage (mg/L) ™ Comment [3W62]: Not the same as VR
Effluent pH level Accelator. E::mﬁ :oi rate if o_m:mmw .
Quantity of carbon dioxide used (ppd) i blowing down. . "\ i
Blended Phosphate Addition
(after Conventional 2010 SWTP Restabilization Basin and prior to gravitv n
Blendegd phosphate dosage (mg/L
R R Selected Conventional 2010 SWTP Gravity Media Filter:
Filtered water turbidity level (NTU) _ -
Selected individual filterflowrate(gpr) . L T o] — T we | “f | I { Comment [IW63]: WF added B
| Combilaed filtered water Eflow rate (zpm) B I N E— { Comment [IW641: WF wording added . w
O&o&fo& filter hydraulic loading rate (gpm/sf) Y : W»ﬂ St I no.:_:m:_.._uimﬂ ._.=m< o:_< im:nmn 8 do
End wﬂg&n& DZ 4 - ‘ once atstartup.: ¢ - : R
(at mm._ﬁmbﬂ of Conventional 2010 SWTP filte
no:..:..mnn Huimﬂ wm_:m mw noSwEmn fi _»m_‘
T W N """ |'flow'rate above ..o
1 -Comment, musmuu _Nmﬂoomﬁma below NNm_‘
/| Fluoride: m&:m.numnn 1o «mv_‘mwm:.n order, o*
“tréatment. | hope. : Ry
[ Comment [IPK68]: Per Daniel, due to the

Total chlorine residual (mg/L)

Monochloramine residual (mg/L)
S proximity of the CI2 injection point to the

! /| ammonia injection point, he says they cannot

Free chlorine residual (mg/L)
Free ammonia level (mg/L)
pH level
Water temperature (°C) i .... monitor for this.
[ Pz VA
Fluoride. »P&ﬁmﬂumﬁm . . ! | TCEQ response: This is a rechloramination
A _ (after Oom<mbﬁoum~ 2010 mé filters and prior to chlorine injection point) ) . . ¢ | point. The two chemicals need to be added
Fluoride level, pre-fluosilicic injection (mg v ;| simultaneously or ammonia needs to go in
Fluosilicic acid dosage (mg/L) v i first. There should be no J.m& chiorine
ity of fluosilicic acid used (zpd) 7 / present at the end of the filters .. .or, as
O:mdﬁ@ Ot tluosilicic acid use: (ep - : — . — 1 - ! noted previously, downstream of any ammonia
, - ) Begin Blended DZ 5 O T BERTEF S ; injection point.
Aﬁ oEoﬂna Ema._uou prior to Conventional 2010 SWTP Clearwell) ST R Loy e . H
Total chlorine residual, pre chlorine injection ABW\C_.... ........ N N N DR S R R 4 Red comment added: There is not any
ammonia injection equipment at this
Free chlorine dosage (mg/L) v location based on their App. G schematic. )
Page 170f 19
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Full-Scale Verification Testing Protocol

Minimum Monitoring and Reporting of Water Qualities and Flow Rates

Continuous, eve Once OWM@ H..wun&wﬂuw & Startup,
5" 15- k- effluent flow | V€Y 30
min. | min. | hrs]:| hrs. | day | --ratechanges--|- days&End | . Comment [JW1]: WF requested for settled’
" - PRI turbidity monitoring frequency. .More' .
Free ajnmonia residual, pre- chlorine injection (mg/L) frequent than our mmumn_ﬁ. ed HDT frequency. -
Free chlorine residual, after chlorine injection (mg/L)
Free ammonia level, after chlorine injection (mg/L)
Total chlorine residual, afterchlorine injection (mg/L)
Monochloramine residual, after chlorine injection (mg/L)
pH level at monochloramine residual monitoring tap
‘Water temperature at monochloramine residual monitoring tap (°C)
Quantity of chlorine used (ppd) _
End Blended DZ 5
(at Conventional 2010 SWTP Clearwell’s transfer pumps)
Total chlorine residual (mg/L) Vi
Monochloramine residual (mg/L)
Free chlorine residual (mg/1)
Free ammonia level (mg/L)
pH level at monochloramine residual monitoring tap
Water temperature at monochloramine residual monitoringtap (g, | V| 5o | ¢ | | b |} . { Comment [IPK69]: Daniel's same ques re
ini 15-minute temp mon requirement.
Flow rate (gpm) , | TCEQ responmse: same response as above.
Turbidity (NTU) ~f Comment [JW70]:: R d since finished:
[Turbidity (mNTU) water would be after GSTS and DZ 6.
Nitrat¢ (mg/L) v AN Emo ‘had; 0#2. filters.zind not Osﬁﬂsmam_‘
DS (dbg/L) v b::% station as Alicia pointed out.
Daily quantity of water treated (MGD) v ﬁ Commient [IW71]: WF or uis needs fo.select
Chlorine dioxide (mg/L) v one or the other. Prefer mNTU. J
Chlorite (mg/L) v Comment [JPK72]: Question from Daniel:
Col I = ) ; Is it correct that we recommend monitoring
olor (color uni for NO3 and TDS here every 15 minutes?
Odor (threshold odor number) v Elsewhere the monitoring frequency is once
Fluoride (mg/L) v v per day.
inity (mg/L) TCEQ This is right bef: lanned
s response: This is rig| ore planne
Hardness as calcium carbonate (mg/L) distribution for human consumption.

Public Water System Specific
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Full-Secale Verification Testing Protocol
Minimum Monitoring and Reporting of Water Qualities and Flow Rates

Continuaous, eve

k-

15-
i hrs)

min.

Once per day &
anytime the
effluent flow

--rate-changes--

Startup,
every 30
days & End

Calculated Langelier saturation index (LSI)

TTHM (ug/L)

HAA5 (ug/L)

‘Comment [IW1]): WF requested for settled .
turbidity monitoring frequency. More .
frequent than our specified HDT frequency. -

Cc 1t [JPK73]: Question from Daniel:

E. coli enumeration

|

Two mﬁr.v_m sets:
1) WWTP effluent and 2010-Clearwell

effizent-3.0-day interval using an onsite |

analytical method.
Based on the reported hydraulic detention
time of 4,208 minutes between the RR
‘WWTP effluent pumps and the Cypress 2010
SWTP’s clearwell effluent.

2) s

‘ 13.4-hour
interval using an onsite analytical method.
Based on the reported hydraulic detention
time of 804 minutes between the Secondary
Reservoir pumps and the Cypress 2010
SWTP’s clearwell effluent. -

Giardia (cysts/L)

|

Two sample:
1) WWTP cfluentand-2e10 Clearwell
efflaent 3.0-day interval using an onsite
analytical method.

Based on the reported hydraulic detention
time of 4,208 minutes between the RR
‘WWTP effluent pumps and the Cypress 2010
SWTP’s clearwell effluent.

2) = i

interval using an onsite analytical method.
Based on the reported hydraulic detention
time of 804 minutes between the Secondary
Reservoir pumps and the Cypress 2010
SWTP’s clearwell effluent.

Public Water System Specific
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this is the only recommended monitoring
point for lead? Do we want it only here, or
should it be monitored elsewhere? Should
lead be monitored at all?

TCEQ response: We also require lead
monitoring in raw WWTP effluent.

~




Full-Scale Verification Testing Protocol

Minimum Monitoring and Reporting of Water Qualities and Flow Rates

Perchlorate (ug/1) .

NA duri

Continuous, eve: Once per day & Startup,
. anytime the
> 15 - effluent flow | §V< 30
min. | min. | hrs]: rate changes. days & End
‘"Two sample sets:
1) WWEP efflucat end 2636-Clearwell
_ effluent-3.0-day interval using an onsite
analytical method.
Based on the reported hydraulic detention
time of 4,208 minutes between the RR
‘WWTP effluent pumps and the Cypress 2010
Cryptosporidium (oocysts/L) SWTP’s &mmHSm: mmmﬁwbﬂ v
2) 2
_ %@mﬁ%ﬁgk&oﬁ
interval using an onsite analytical method.
Based on the reported hydraulic detention
time of 804 minutes between the Secondary
Reservoir pumps and the Cypress 2010
SWTIP’s %E.éou effluent.
Enterovirus (CFU/L) k- WF
Norovirus (CFU/L) ) WE
Nitroso-dimethylamine (NDMA, ng/1) WF
: Notroso-pyrolidine (NPYR, ng/L) WF
Pharmaceuticals (ng/L) - WF .
Hormomones (ng/L = WF
Personal Are Products (ng/L) . WF -
Fluorodated Alkyl-Acids Q%Ow wm.O»P WWZ.P PFHxS, PFHpA, & WE
PEBS; ng/L) .
Suleralose (ug/1) WF
WF

NA duyi

* Either a Hach Model 1720E (or TCE
level monitoring and reporting.

Public Water System Specific
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oved.gquivalent) or Model 660 FilterTrak turbidimeter may be used for the 15-minute finished water turbidity

E.&a.@ monitoring w_,mn_._m:nk More

no..:..._m_..n ﬁuEH_. <<_u amn:mm»mn wo_‘mmn_ma
frequent than ouir specified HDT. frequency.




