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BACKGROUND

The City of Jackson (COJ) operates two community water systems that serve the City and neighbor-
ing arcas. The larger system is a surface water system with two treatment plants. The distribution
system of each COJ community water system is operated independent of the other. The surface
water system utilizes a chloramine residual as a secondary disinfectant, whereas the groundwater
system uses a free chlorine residual. The service population of the surface water system is approxi-
mately 160,000 customers. The other water system has several well sources and serves approxi-

mately 16,000 customers in Southwest Jackson.

Region 4 became more engaged with COJ in 2016 when a significant Lead Action Level exceed-
ance occurred in the southern section of the distribution system. In response to the COJ’s Lead and
Copper Rule (LCR) issues, Region 4 joined Mississippi State Department of Health’s (MSDH’s)

efforts to help the COJ return to compliance with state and federal regulations.

NEIC investigation — February 2020

EPA’s National Enforcement Investigation Center (NEIC) conducted an investigation of the COJ’s
water system on February 3 — 7, 2020. NEIC’s team documented significant deficiencies in both
the surface water and groundwater distribution systems. They discovered that both surface water
treatment plants were in poor operating condition and not maintained well, contributing to poor

water quality and availability in the distribution system.

EPA Region 4 Enforcement Responses — 2020 to Present

Following the NEIC investigation, Region 4 issued a SDWA §1431 Emergency Order on March 27,
2020, in response to the imminent and substantial endangerment of Jackson’s water customers. A
SDWA §1414 Administrative Order on Consent was issued on July 1, 2021. Both orders mandated
that the COJ repair both treatment and distribution systems on an established schedule.

MSDH Bureau of Public Water Supply Sanitary Surveys

The MSDH conducted sanitary surveys in February 2020 and November 2021. Both surveys identi-
fied significant deficiencies. Overall, the water systems were not operated and maintained properly

at the time of both sanitary surveys.
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Financial and Governance Assessments by the Environmental Finance Center

Using ARPA funding, Region 4 contracted with the Environmental Finance Center (EFC) at the
School of Government at the University of North Carolina. The EFC is performing a financial
health checkup and affordability assessment for the water and sewer enterprise fund and a review of

the current governance structure of Jackson’s water operations.

Distribution System Assessment

The Region 4 drinking water program identified the need for compliance assistance focused on the
distribution systems for both the surface water and groundwater systems that the COJ operates.
Region 4 drinking water program staff, through participation in EPA’s Area-Wide Optimization
Program (AWOP), concluded that using optimization tools to examine the distribution systems
could inform the development of a blueprint for the COJ to move forward and make sound invest-
ments in rehabilitating the distribution infrastructure and improving operations. See AWOP
Overview for a description of the program. Region 4 staff collaborated with TSC’s AWOP staff to
organize a team and arrange for a distribution system assessment which was initiated by a site visit

to the COJ on March 2 — 3, 2022.

APPROACH

The Assessment Team worked with COJ staff to obtain pertinent historical data for review and anal-
ysis of distribution system performance. No additional water quality samples were obtained during
the site visit. The team, comprised of representatives from Region 4, TSC’s AWOP staff, Process
Applications, Inc. (PAI), and MSDH, assessed water quality against AWOP distribution system
goals (described in the Appendix, see Figure 1) and water line breaks against Partnership for Safe
Water Distribution System (PSW DS) goals (see PSW DS Program Overview). Meeting those
goals will not only lead to compliance but will ultimately result in water quality improvements that
go beyond compliance. While evaluating the performance of the two COJ water systems relative to

optimization goals, the team identified a number of findings and recommendations for

improvement.
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FINDINGS

Distribution System Operation and Maintenance

Line Breaks:

L.

Water line break data from 2017 through 2021 indicate that line breaks occurred at an average
annual rate of 55 breaks per 100 miles of line. The rate exceeded the Partnership for Safe
Water’s recommended goal of 15 breaks per 100 miles of line per year and the five-year trend is

upward, but the rates have declined in the two most recent years. See Figure 2 in the Appendix.

Spatial analysis of water line breaks showed distinct areas within the COJ distribution systems
with a high number of breaks, including the North Jackson and Seneca Street areas. These areas
corresponded to locations where small diameter pre-1910 cast iron pipe is still in use. See
Figures 3 — 5 in the Appendix, juxtaposing water main break density maps with pipe size maps

from 2013 COJ Master Plan.

General Operation and Maintenance:

In part due to lack of staff, the following four activities are not being conducted in the COJ distribu-

tion systems. These could be implemented by internal COJ staff or with contractor support.

1.

The COJ does not collect and record continuous pressure data, which could be used to identify

areas in need of pressure improvements to prevent contamination in the distribution system.

Routine flushing of the distribution system has not been performed. Flushing can be utilized to

reduce water age and optimize chlorine residuals.

Valve locations and operational status are not well documented. This could result in large areas

being affected by main breaks and low-pressure events, since isolation valves cannot be located.

Valves and hydrants have not been routinely exercised, and maintenance has not been per-
formed. This could result in areas of the distribution system being impacted by valves that can-
not be opened (i.e., water is not flowing into an area where it is needed) or valves that cannot be

closed (i.e., water could be moving unintentionally from one area to another).
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Storage Tanks:

L.

Many storage tanks have been cycling infrequently since early 2021. Tanks with high average
turnover times included Forest (42.5 days), Mill Street (46.6 days), and Cedar Hills (51 days).
Average turnover times of less than five days will generally maintain an adequate chlorine
residual in the distribution system. The Maddox and Spring Hill tanks were not evaluated
because the tank levels never changed (i.e., water was not draining from or filling the tanks).

See Table 1 in the Appendix for a summary of tank turnover times.

Mixing performance ratios for eight of 17 tank evaluations showed the potential for poor mixing
when compared to a recommended mixing performance ratio of > 1.0. The mixing performance
ratio is an estimate of the ratio between the actual level of mixing and desired mixing (the level
of mixing required to achieve 95 percent uniformity throughout the tank). When actual mixing
is equal to or greater than a theoretical desired level of mixing, (mixing performance ratio

> 1.0), chlorine residuals are expected to be maintained. See Table 1 in the Appendix for a sum-

mary of tank mixing performance ratios.

The southern-most elevated storage tank on the surface water distribution system (the Byram
tank) has never filled as expected. Startup of a bottling plant near the Byram tank increased
demand and caused additional difficulty in filling the tank.

Customer Complaints:

L.

An analysis of customer complaint data from 2011 through 2022, that was provided by the

water utility, indicated the following:

A. Discolored water complaints have been trending lower in recent years, as indicated in

Figure 6 in the Appendix.

B. There was a huge spike in pressure complaints in January 2018 (521 complaints documented
that month). Pressure complaints have increased since 2014, from 5 - 10 per month to

10 - 30 per month, as indicated in Figure 7 in the Appendix.

C. Odor complaints have been increasing on a monthly basis since 2016, as indicated in

Figure 8 in the Appendix.
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Groundwater Distribution System Water Quality

1. Disinfectant Residuals —

A. Free chlorine residuals at the points of entry to the distribution system generally ranged from
0.5 mg/LL (Wiggins Road) to 4.2 mg/L (Siwell Road). Example free- and total-chlorine
residual paired-sample results for the Wiggins Road and Siwell Road sites are shown in
Figures 9 and 10 in the Appendix. The trend graphs represent data collected from daily
monitoring performed by operators at the first customer after each chlorination facility in the
groundwater system. Trends at the other chlorination facilities fall within the range indi-

cated in the example charts.

B. Free chlorine residual varied from 0.3 to 3.4 mg/L in monitoring of nineteen different loca-
tions in the groundwater distribution system between January 2021 and February 2022. This
system met the free chlorine residual optimization goal of > 0.20 mg/L in 100 percent of
compliance samples evaluated during this time period. It is not known, however, whether
the samples were collected in a manner that would represent the quality of water in the main

at the sample site (e.g., sample was collected using a calculated flush time or volume, etc.).

C. Total and free chlorine residuals are measured throughout the system. The difference
between total and free chlorine residual ranged from 0.3 to 0.5 mg/L entering the distribu-
tion system from the wells, and it was as high as 2.5 mg/L within the distribution system,
based on data collected in the year prior to the site visit. Figure 11 in the appendix shows
the annual average free and total chlorine residuals for each monitoring location within the

COJ groundwater system.

1) Mapped data indicated large differences between total chlorine and free chlorine on the
eastern side of the groundwater distribution system; large differences between the free
and total chlorine residuals could indicate an interference in the free chlorine measure-
ment. Many sites were near the presumed groundwater and surface water systems’

boundaries.
a) Specific locations include areas along Maddox and Raymond Roads.

b) Additional isolated locations of this same trend were identified.

¢) Anexample of these trends is provided in Figure 12 of the Appendix.
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2) Groundwater with a free chlorine residual would be expected to have similar free and
total chlorine residuals. Because the surface water carries a chloramine residual and the
groundwater system carries a free chlorine residual, the discrepancy between total chlo-
rine and free chlorine residuals may indicate that surface water is entering the area of the

system supplied by groundwater, due to leaking or inadvertently open valves.

2. Disinfection By-products — Limited TTHM and HAAS data (April 2021 through January 2022)
were available for review in this portion of the distribution system. The TTHM data met regula-
tory requirements and met the individual site optimization goal (LRAA < 0.070 mg/L) at all
sites, but there was not enough quarterly data to assess system performance against the long-
term optimization goal (average maximum LRAA from the past eight quarters < 0.060 mg/L).
With respect to HAASs, two of the four sites exceeded the individual site optimization goal

(LRAA <0.050 mg/L), with values of 0.052 and 0.058 mg/L.

Surface Water Distribution System Water Qualit
ality

1. Disinfectant Residuals — The surface water system met the total chlorine residual optimization
goal of 1.50 mg/L in 67 percent of compliance samples evaluated between May 2018 and
February 2022. Some sites within this system were meeting the goal in less than 10 percent of
samples. Discussions with the staff responsible for collecting samples indicated that sampling
may not be representative of distribution system water quality (e.g., if a low chlorine residual
was detected, the sampler initiated low volume flushing by opening a hydrant and returned later
to re-collect the sample). In this case, only the higher (post-flush) chlorine residual was
recorded. Figure 13 in the Appendix shows the percent of total chlorine residuals meeting the
optimization goal, by sample location, during the time period analyzed. The percentages would
likely have been lower for each site if the initial chlorine measurement data were recorded prior

to flushing.

2. Disinfection By-Products — Data were reviewed for the surface water system for the period of
February 2018 through October 2021. Between February 2019 and October 2021, this system
met the individual site goal (LRAA < 0.070 mg/L) at all sites and the system long-term
optimization goal for TTHMs (average maximum LRAA from the past cight quarters
<0.060 mg/L), based on the available data (see Figure 14 in the Appendix). During this same

period, five of eight monitoring sites, with at least four quarters of data, exceeded the HAAS
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individual site optimization goal (LRAA < 0.050 mg/L) in 14 quarterly LRAA calculations, as
shown in Figure 15 in the Appendix. Overall, TTHMs and HAA5s are decreasing in the surface

water portion of the distribution system.

3. Water Quality Parameters (WQPs).

A. The distribution system entry point pH at both surface water treatment plants (SWTPs) was
frequently outside of the assigned optimized water quality parameter (OWQP) pH range of
9.0 — 9.5 units between March 2021 and February 2022. See Figure 16 in the Appendix.

B. The Curtis plant entry point alkalinity generally met the goal of > 15 mg/L (only one sample
below this minimum was collected). The Fewell plant had several instances of entry point

alkalinity measurements below the minimum OWQP of 15 mg/L. See Figure 17 in the

Appendix.

C. Monthly distribution system pH data for February 2018 through February 2022 showed a
variation from 6.84 — 9.75 units, indicating that the WQP goal for distribution system pH

(> 8.6 units) was not always met. Sec Figure 18 in the appendix.

D. In monthly distribution system data collected between February 2018 and February 2022,
alkalinity varied from 3 to 60 mg/L and increased in variability over time, indicating that the
WQP goal for distribution system alkalinity (> 15 mg/L) was not always met. See Figure 19

in the Appendix.
E. The SWTPs feed different chemicals (e.g., lime and soda ash to supplement alkalinity).

4. Chloramination.

A. Spikes in the finished water free chlorine residual at the Curtis plant in spring and autumn of
2021 indicated a disruption in chloramine process control. The ammonia feed rate is pro-
grammed into SCADA and cannot be easily adjusted by operations staff, which may lead to
either overfeeding or underfeeding ammonia (i.c., improper chlorine-to-ammonia ratio). See

Figure 20 in the Appendix for March 2021 through February 2022 data.

B. During the 12 months prior to the assessment, the monochloramine residual in the Curtis

plant effluent was at times less than the optimization goal of 1.5 mg/L. See Figure 20 in the
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Appendix for an example of the monochloramine residuals at the point of entry from the

conventional plant.

1) The Fewell plant effluent showed less variability in total chlorine and monochloramine
residual than the Curtis plant over the past 12 months, indicating relatively better process

control. See Figure 21 in the Appendix.

2) The plant staff target a free ammonia goal of 0.1 — 0.3 mg/L at both plants, but data
reviewed for the previous 12 months indicated some periods when free ammonia was
> 0.55 mg/L as N, which is the maximum detection limit of the method used for analy-
sis. Free ammonia above the optimization goal of <0.10 mg/L as N may contribute to
nitrification in the distribution system. Figures 22 and 23 in the Appendix show the free

ammonia levels at the Curtis conventional plant and the Fewell plant.

3) Historical chloramination process control may have been impacted by lack of functional

equipment in addition to operational practices.

5. Continuous chlorine analyzers were being improperly calibrated and maintained at the time of

the visit. Verification standards were not available for portable chlorine test kits.

Administration
1. The Utilities Manager position was vacant at the time of the visit. The COJ explained that this

was due to budget limitations.
2. There was no succession plan for the utility at the time of this site visit.

3. Jackson’s water utility is governed by the Jackson City Council and does not currently operate
as an independent enterprise. The University of North Carolina Environmental Finance Center
(EFC) is evaluating the current governance structure to determine whether another model would

be successful in Jackson.

4. Considerations related to staffing were included in reports generated for the COJ in 2015
(Raftelis Financial Consultants) and 2021 (Jacobs). In addition, MSDH staff have provided

staffing level recommendations to the COJ.
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A. There are insufficient operators to consistently staff three shifts, seven days per week. Staff
are unable to take time off without forcing remaining staff to work extra hours. Supervisors
are working shifts in addition to their managerial responsibilities. Distribution system crews

are sparsely staffed and are unable to conduct preventive maintenance.

B. Operator turnover is high. Operators indicated instances of working up to 75 hours per

week without receiving overtime pay.

1) The City Council approved salary increases for treatment plant operators in November

2021.

2) No salary increases for maintenance technicians, instrument technicians, or distribution

system staff have been implemented to date, coinciding with a loss of staff in these roles.
C. The COJ relies on a consultant for operator training and treatment advice.

D. The utility does not have adequate plant and distribution system staff to perform preventa-

tive maintenance that could reduce overall operational costs of the system.

5. Plant administrators indicated that malfunctioning water meters have contributed to a 32 percent
decrease in revenue since 2016. While meters are currently being replaced, there is uncertainty

about whether the new meters will be capable of communicating with the billing system.

A. COJ explained to EFC staff that the City’s billing system and meter replacement project
may take 18 months to complete. At the time of the EFC Kick-off meeting in March of
2022, approximately 14,000 bills were recently “stranded” (i.e., not sent to/received by

customers).

B. COJ reported to the EFC that non-revenue water is ~50 percent; it is unclear how much is

due to meter issues or water loss.

C. Due to problems with the billing system, COJ was unable to provide a complete list of cus-
tomers at the time of the visit. COJ explained that some customers were not receiving bills,
others were receiving large bills, solid waste charges were not being included as they should
be, etc. The COJ cannot currently calculate its collection rate. This is not expected to be

resolved until late 2024.
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6. An analysis conducted by the EFC illustrates that Jackson’s enterprise fund revenues have been
rapidly decreasing since 2015. Metrics (such as operating ratio, debt service coverage ratio,
day’s cash on hand) that should be staying level or increasing are decreasing. The billing and
metering issues are a big contributor to this loss in revenue as well as a loss of large customers

(i.e., hospitals and local schools).

RECOMMENDATIONS

Towards meeting optimization goals and improving public health protection, the Assessment Team
recommends that COJ consider the following prioritized actions and implement them, as practical,
to improve public health protection. These recommendations will require a commitment of
resources by COJ; some may be implemented by current staff, while others may necessitate addi-

tional staff or contractor resources.

1. Develop a plan to document valve locations and positions (open/closed) and develop a standard

operating procedure for exercising valves and hydrants.

2. Conduct continuous pressure monitoring in the distribution system to characterize pressure loss

issues.
3. Develop and implement a flushing program to improve distribution system water quality.

4. Conduct investigative sampling in the surface water portion of the distribution system to assess
performance against the monochloramine residual goal of 1.5 mg/L and related chloramine

parameters.

5. Develop a surveillance plan to detect the occurrence of nitrification in the distribution system.

6. At the surface water treatment plants, ensure chemical feed equipment is operational and relia-
ble and provide chloramination process control training on chlorine dosing, entry point mono-

chloramine residual, and free ammonia targets.

7. Conduct investigative sampling in the groundwater system, beginning at the wells and moving
into the distribution system, to analyze water quality parameters (e.g., total chlorine, free chlo-
rine, monochloramine, free ammonia, pH, others) and conduct a careful review of groundwater/

surface water system boundaries and valve locations/positions.
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8. Evaluate and implement HAAS control strategies for groundwater and surface water sources.

9. Once desired corrosion control treatment is installed, implement process control related to pH

and alkalinity adjustment at the treatment plant.

10. Perform investigative water quality monitoring near selected tanks to assess whether tank opera-

tion is having a negative impact on distribution system water quality.
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APPENDIX

Status

Descrdiption

* Colieet quarterty totel trihalomathane (TTHM) ant haloacetic acld (HAAS) samples at the

Categany  Gool/Guideling
Dlalifetion Piant Effiuent

By-Product Martitorihg Goal Adojred plant effluent with distrbution system compllence sites.
Oinfection Enhanced
iy Froduct Godgulition Adopted *  Collect manthly faw skt reated water total organlt earbsn (TOG) samples.
i Monitoriti Goal?
Disinfeation Dkinfestion Adaoridl Record didnfectant residual peratue, and pH at rr ) Haily flow in the
By=Product  Menitering Gaal P treatimént plant for CF calculatians.
Dlslrfettiof By- ¢ Gollest quartetly DBP samples at all compliance locations at systems in complianice with
Distribution produst MBnﬁ dnie Adopted the Stage 2 D/DAP Aulz.
Systain ‘ Goal orns ped Colléct msntkly DBF samples ot ail campliance loeations at system not in compliance
. with the Stage 2 O/DBP Rule.
¢ Monidr disirfectant residus| st bactariological snd BBP compllance sites, all aciive
distrlbutioh systam entry points, all stotage tanks (preferably while dralning), and et a
D‘:;::':M Dlsa;f;c:::;:e;:ral Adopted mifiitmurn of four &ritlcal sltes {one in each quadrant of the system) identified by
investigative sampling.
* Coriduct monitoring at least monthly and more frequently during warmer weather,
Ghlaraiination + Monitos free aififiuria In few water, privr to the additlon of chiorine in the treatment
Bistribution 7O L"o’:f_b e Adopted PPNt and In the piant effiuent on a roitine basis. Raw water should be monitored at
Systerit o, Adom laast woeldy and other iotatians should be monitared at least dally. The freyusncy of
. lysls at eath |oestion should be adjustad based on verlability.
+ Monitar ine, free and nittite at System entry points and In the
distrioution systam (see Qisinfectant Residusl Monitoring Goals for loestions and
Distributien Nitrification Agtted frequency).
Systermn Monitaring Gosls s Mondthloramine and fres ammonla should be mohttared at all locations.

Nitrite shoultd be manitored at sampies locations where monochloramine s < 1.50 mg/L;
nitraté iray also be monitorad to further assess nitrification.

Performance Goals & Guidellnes Summary

Stalus

Caleginy  Goal/Guideling Description

* Adopt System $pecific Targets: Discrete value or mnge based on a running anaual

Disldfection Plant Effluent

Advpred  average (RAA), Suggested goils may be 309 to 50% of lung term lotionel (unning
By-Product  Petforharice Goal annual average (LRAA] gools (¢.g.. 20-30 ppb for TTHM, 15-20 ppb for HAAS)
¢ Meet Stage 1 6/88P Rule TOC termoval requirdinents for enhancet! caagulation, which
Disinfection Efihdnsed Coagulation Adopted are based oh source watel alkalinity and TOC levels, or an slterriative compliance
By-Product  Performanice Gaalt oritetlon, as b RAA of tha performance ratio (PR) (sctunl/required réfmoval) plus a fastor
of safety of 10% {or PR & L1}
Disirifection Disinfection Adopted Meet CT requirements to schlave Inactivatian of Giardia and viruses plus s system-
8y-Ptaduct  Perfortence Goal spacific fastor of safety,
Olsiniextion Blslrtection by- ‘ m::mual Slte Goal: Qudfterly maximum LRAA TTHV/HAAS values not to excerd 70/50
o Products Performance Adepted | P70 e N s
By-Product Qouls ¢ LeAg-Tetrn System Goal: Average of maxirum LRAA TTHM/HAAS vilues iet 16 ekceed
60/40 ppb (the avatage of the last 8 quarters cannot exteed 60740 ppb).
' Maintaln 2 0,20 mg/L free chiorine residusl at all monitoring sites In the distibution
Distribution Olsinfection Adupted System, at all timas In systems thie use fréa chiotine as 2 secondary disinfactant.
System Performarice Goals P ' Malhitdin > 1 50 mg/L mohochibraminé residual at all monitaring sitas In the distribution
system, at all times. In systems thet use chlotamines as a secondary disinfectant.
e Ghloramireation
Disiriiniicn Progess Performance  Adopted * M, a fres ia rekidual in the plant effluent £ 0,10 mg/L as NH,-N.
Systerh ool
Distribution Chiorihe and * Maintaln a chiorine-to-nitrogen mase ratio detwaen 4.5:1 and 5.0:1 {or chlorine-to-
System Ammoriia Dosing  Adopted  ammbhia mass ratio betwaen 3 7:1 and 4.1:1), which should result In s datectable froa

ammohia in the plent efflueit that is £ 0.10 mg/L as NH.-N
¢ Méintain an average tusnaver time < § days; of establish and maintain an atcep
water turnover rate at 2ach stnrage facllity ta malntain water quality.
Malntéln good tilxing (Le., PR? > 1) at sll trias; for tanks where the PR cannot be
caleulited, adaquate mixing {l.e., uniform water quallty) should be confirmed by
alterriate medns (8:g., tank profiling/water quality sampling).
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Figure 1. Area-Wide Optimization Program Disinfection By-Product

and Distribution System Goals
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MAIN BREAKS/LEAKS CRITERIA « QUTPUT

Main Ureaka and Leales Systen-wide Summary Table

City of Jackson

Utility Name:
Number of Occurrences/100 Miles of Pipe/Yesr:
Average : 554
Minimum * 18.5 (2017)
Maximum ] 71,0 (2019)
Number of Yeusrs:
Analyzed
Criterla s Exceated
Criteria is Not Exceeded
Since Last Exceedance
Annusl Aversge Percent Change's «0,9%
Note 1. Annual Average Percent Change is the average annual percent increase or decrease based
on the trend line shown en the 'Analysis' werksheet,
of the trend line times 100,
2. Minimuoy and maxinwim show the value and yoar of oceurrence In paronthesls,

o,0 ut &

Reported Brewks and Lesks Per 100 Miles == 0reaks and laaks

L e U CUEY

e LiN@ar Trend

80.0 -

70.0

w!o

50.0

40.0

3°t°

20.0

Qagumrenes f180Mikes fyr

Figure 2. Line Break Assessment
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Table 1. Jackson Storage Tank Performance Summary

Tank Average Turnover Time Mixing PerformanFe Ratio
(days) (Measured/Desired)
Chastain (Dec. 6 — 24, 2020) 5.9 0.97
Elaine (Dec. 6 — 21, 2020) 2.3 1.64
Forest (Jan. 2020 — Jan. 2021) 425 2.65
Northwest (Sep. 6 — Oct. 9, 2020) 7.6 . 1.18
Livingston Park (Dec. 6 — 22, 2020) 9.0 0.49
Riverside (Dec. 5 - 23, 2020) 7.7 0.72
Lynch (Dec. 6 —22, 2020) 7.0 0.64
Suncrest (Jul. 1 - 16, 2020) 1.1 4.02
Mill St. (Jul. 1 - Aug. 27, 2020) 46.6 0.61
Mill Street (Dec. 1 — 30, 2020) 16 1.04
Magnolia (Jul. 1 -9, 2020) 22 1.39
Magnolia (Dec. 5 — 14, 2020) 2.1 1.41
Byram Out of service
Presidential Hills (Jul. 2 — 16, 2020) 35 0.65
Presidential Hills (Dec. 6 — 11, 2020) 1.3 0.67
Groundwater System
TV Road Collector Out of service
Maddox Road - Hwy18 Not analyzed
Springridge (Summer) 11.7 0.75
Springridge (Winter) TBD TBD
Cedar Hills (Jun. 2020) 4.0 1.04
Cedar Hills (Nov. 2020 — Feb. 2021) 51 1.09

8/15/2022 -20- Summary of Jackson Findings v3 072122
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TTHM Long-Term Trend

B Max LRAA === Avgof Max LRAAE === [ang-Tarm System Goal =————Regulatory Compliance Limit
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Figure 14. TTHM Long-Term Trend

HAAS Long-Term Trend
i Max LRAA === Avgof Max LRAAs = Long-Tarm System Goal == Regulatory Compllance Limit
0.070
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Figure 15. HAAS Long-Term Trend
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Plant Effluent pH - March 2021 to February 2022
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Figure 16. Plant Effluent pH Values from March 2021 through February 2022

Key to Reading Box and Whisker Plot Above:
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Plant Eftluent Alialinity - Marel 2021 to fabruary 2022
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Figure 17. Plant Effluent Alkalinity Values from March 2021 through February 2022

Key to Reading Box and Whisker Plot Above:
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City of Jackson - Individual Site Distribution System pH - 2021 to 2022
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Figure 18. Distribution System pH Values from 2021 through 2022

Key to Reading Box and Whisker Plot Above:
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City of Jackson « Indlvidual Site Distribution System Total Alkalinity - 2021 to 2022

215 mg/L Goal

Figure 19. Distribution System Alkalinity Values from 2021 through 2022

Key to Reading Box and Whisker Plot Above:
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O.B. Curtis Conventional Effluent (HS1)
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Figure 20. Curtis Plant Free, Total, and Monochloramine Residual Trend
at the Entry Point
JH, Fawall Plant Effluant (HS1)
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Figure 21. Fewell Plant Free, Total, and Monochloramine Residual Trend

at the Entry Point
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Q.8, Curtls Conventional Effluent (H51)
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Figure 22. Curtis Plant Free Ammonia Residual Trend at the Entry Point
J.H, Fewell Plant Effluent (H51)
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Figure 23. Fewell Plant Free Ammonia Residual Trend at the Entry Point
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