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Benchmark Engineering, Inc.

P. O. Box 228 / 310 East Monticello St., Brookhaven, MS 35602
(801) 833-6161 - (Cell) 757-0247 - Fax {601)833-6161

Hiildale Water District, Inc.

Business Case
for
A New 700 GPM Well to Sparta Aquifer and Modiflcation of

South Treatment Plant to Blend Existing Water from
Forest Hill Aquifer with New Sparta Aquifer Water.

SUMMARY

* An innovated approach of blending water from two (2) aquifers is proposed by Hilidale Water
District, Inc. (HWD), o congerve water resources, reduce system costs, and reduce disinfection
by products (DBP) concentrations.

« DWSIRLF Loan Amount = § 588,483.50
COE 692 Grant Amount = §1,765.465.50

Totai Cost = §2,353,954.00

Loan Cost=$%  35,560.00 per year
+ Water Savings (Green) Portion of Loan = 100%
¢+ Annual Water Savings = 9.8 mgfyear by eliminating EDR Backwagh
» Annual Energy Savings = $18,800.00

* Reduce rate of depletion of Forest Mill Aquifer

BACKGROUND

The anly source of water that HWD currently uses is ground water from the Forast Hill Aguifer. This
water has iron that is removed by Aeration, Chlorination and Filtration. After the iron is removed, the
water s treated with the Electro Dialysis Reversal (EDR) process to remcved dissolved solids. Priar
to the instaliation of the EDR, MWD customers had to frequently replace water heaters and
complained about particles in the ice from their ice makers. The problem was due to the low pH.
The dissolved solids would participate out when the temperature of the water was changed by either
heating or cooling.

A recent study of the Forest Hill Aquifer shows that a drawn down of 165 feet bas occurred in the
HWD well field, sight welis over the past forty-six (46) years. See attached aquifer study charge
Exhibit I. Most of the pumps have been lowered to the top of the well screen or even into the we!l
screen to prevent & suction break.
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BACKAGROUND (continued)

The HWD Board of Directors (BOD) determinad that the situation has become critical and thal a new
source of water is required. The aquifer that was selacted to provide the new water source is the
Sparta, An adjacent water aggociation, Fishar Ferry Water District, Inc. (FFWD) has two (2) Sparta
Wella and treals the water for colar, temperature and Disinfection by Products (OBF)

GROUNDWATER BLEND STUDIES

HWD with the cooperation of the FFWD has conducted groundwater biend studies using the HWD's
Forest Hill Aquifer Water and FFWD's Sparta Aquifer Water which as been freated by aeration and
ozone and disinfected with chlorine

The two (2) blends that were tested are:

1. 25% Forest Hill Aquifer Water and 75% Sparta Aquifer Water
2. 50% Forest Hill Aquifer Water and 50% Sparta Aquifer Water

A complete summary of the chemical analysis of the blends are shown in Exhibit I1. Next a test was
made using Forest Hill Aquifer Water and Fisher Ferry Treated Water to check for THMMS. The
results are shown in Exhibit 11

Highlights of the selacted 25% Forest Hill and 75% Sparta are a foilows:

Temperature after biand and asration will be approximately B0° F.
Color in Sparta Water is reduced from 200 to 150 ¢olor units.

iron fram Forest Hill Water is reduced to 0.16 ppm.

pH in blend is 8.42.

Dissolved solids remain at 500 ppm level.

DBR are below EPA limit of 80 ppb.

Fluoride naturally occurring will be 0.66 ppm.

Hardness will be 13.50 ppm

@@ RGN

PROPOSED TREATMENT PROCESS

+ Ground water form the Sparta and Forest Hill Wells will be mixed by pumping both sources of water
Into the same pipe for delivery to the treatment plant. The blend of 25% Forest Hill and 75% Sparta
will be controlled by using variable speed motors on the well pumps. This early blencing will help
cool the water tempersture by 10°F

This blended water will be pumped from the wells directly inte an elevated aeralor / cooling tower
to relesss gases such as CO, and H,8 and to reduce the temperature to about BO° F. The
temperaturs reduction iz needed to make the ozone treatment more afficient and cost effective.

The cooled and aaraied water will flow by gravity from the elevated aeration / cooling tower through
the ozone contact tank and the pressure fiiters into the existing 50,000 galion concreta storage
tank. The ozone generating equipment will be housed In the existing building that currently houses
the EDR Units. Disinfection with chiorine wilf be immediately prior to the 50,000 gallon concrate
storage tank.
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PROPOSED TREATMENT PROCESS (continued)

Afer required detention time in the concrete storage tank, the water will be pumped into the system.
Other than backwash from the pressure filters, therg will not be any wastewster.

COSYT OF PROJECT

The HWD has applied to the Corps of Engineers for a 75% grant under their 582 program. The
grani requested is $1,765,465.00. The 25% matching funds have been requested through the
DWSIRLF Program at a rate of 1.95%.

DWSIRLF Loan Amount=$ 588,488.50
COE 592 Grant Amourt = $1,765,465.50

Total Cost = $2,353,854.00
Loan Cost=§  35,580.00 per yesr

BENEFITS

* 2 a4 a B & © W

Reduce the rate of depletion of the Forest Hill Aquifer,

Elirninate the wastewater discharge from the EDR of 8.8 mg per year into lakes.
Raeduce by 1/3 the cost of purplng the water during treatment.

The blended watar solvas treatmant problems unique in both aguifers.
Eliminates the need for commercial fluoride.

insures & long time water supply foer HWD.

Adde hardness to very soft water from the Sparta Aquifer

Proposed as a 100% “Green” project

CONCLUSIONS

The raduced amount of water pumped from the Forest Hill Aguifer will prolong the life of this
aquifer. The Forest Hill Aquifer water pumped will provide advantages in the treatment of the
ended Sparta Aquifar Water.

The 25% Forest Hill Aquifer and 75% Sparta Aquifer blend of the waters was chosen over using
only Sparta Aquifer water because of the unique blend results i.e. (a) higher pH. (b) cooler water
temperature, (¢) iavel of natural occurring fluoride, (d) DBP that meets EPA minimum requirements
{e) coior reduction and (f) level of hardness.

The blanded water will not require EDR treatment and will sliminate the waste water strearm of 9.6
MG per year and the associated cost pumping pre-treatiment and disposal of $13.800 00 per year

The blended water treatment process will reduce the number of times the water is pumped during
treatment form 3 times to 2 times. The estimated cosi savings of electrical use will be reduced
frorm $115,000.00/year to $110,000.00/vear producing a $5,000.00/year savings at the South Plant
Treatment Facility for a total cost savings of $18,800.00/year.
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Hhysical Chsracteristics
Turbly
Field Temperature
Color
Specific Conductance
Odor
Free Chilorine(Fleid)
pH {Fisid)
pH (Lab)
Alkalinlty {P) as CaCQ3
Alkalinity {T) ag CaCO3
Aluminum as A!
Chloride
Sulfate
Fluoride
Nitrite {as N}
foe Carbon Dioxide (CO2)
irati (Fleld)
iron (Lab)
Magnesium
Mangansse
Cuicium
Sodium
Potassium
Sitica
otal Dissotved Residus
C3+Mg Hardness as CaC03
Zinc as Zn
Alkatinity (B)
Abkatlnity (k)
Alkatinity (Total)
Arsesic
Barium
Bromate
Bromide
Copper
Groas Alpha Pacticle
Srose Bata
Hardnese ( Total)
rdncen (a8 carbonate)

hu |

Hagdnass (as non-carbonate)

Hydrogen Sutfide( 428 gas)
Lead
Mercury
Aalinity, Phenolphthsioin
Radium.22¢
Radium-228
Combined Radium
Radon.222
Shiver
Strontium
Sulfide
Totat Organic Carbon
Total Phosphorus

6A18356151

Existing
From

Data

Hilidale Fisher Ferry GOAL
MCLG

Well #7 Wollss
222
700 F 104.0F
160.00
1000.00
ND
7.00 8.52
7.80
420.50
ND
6.00 25.10
.70 ND
0.10 1.00
15.00
0.50
0.36 0.14
4.10 0.21
0.02 ND
11.00 0.8é
168.40 222.00
.60 133
14.80
448.00 §78.00
44.40 2.99
ND
464.00
484.00
ND
ND
ND
21.00
21.00
ND
0.85
118,12
WD
ND
6.30

Analysls

EPA

nia

4.00

250.00

1.c0

0.0

Z87e
400
zero

2073

2670
0.002

Zero

BENCHMARK EHG ING
Hiildale Water Mix Analysis
Using Hilidale Well #7 and Fisher Ferry Wall #4 and Figher Ferry Ozone Chiorinated YTreated Watar

Exhibit i

EPA

Max,

MCL
n/a

15 color unite

3 odor ng.
4.00

§6to 8.5
0.05¢0 0.2
250.00
250.00
2.00
1.00

0.30
0.30

.05

5006.00

5.00

0.01
200
010

1.8G
16.00

2.02
2.002

5 pCGiL

R I

Page 1

Yoar 2008

Hilidale
Weit #7
1.52
72.6F
10.00
7166.00
NO

NO TEST
7.16
7.28

ND
ND
ND
6.15
ND
0.14
ND
38.40

NO TEST
048
4.59
ND

10.80
182.00
6.35
24.00
462.00
45.40
ND
411.00
412.00

442.00
ND
6.07
ND
0.94
ND
.30

2.20
47.00
47.0%
ND
NO TEST
0.002
ND
ND
0.64
0.62
1.26
857(35)
ND
016
ND
0.97
0.13

Argus

Fisher Ferry

Well ¥4
1.44
1006 F
200.00
927.00
YES
NO TEST
8,72
878
0.60
17.30
ND
22.50
ND
0.87
ND
243
NO TEST
0.04
018
ND
8.70
250.00
1.83
16,40
576.00

2.41

NQ
473.00
480.00
490.00

ND

6.01

ND

1.89
ND
1.8¢
6.60
2.00
2.00
ND
MO TEST
4.002
ND
0.60
0.67
.87
1.44

-10806(17 .5)

ND
0.04
0.20
540
0.63

PaGE  B7

Analytical

Blend
25% Woell #7
75% FF Traated
0.74
96.0F
150.00
€83.00
NG
234G
8440
842
030
12,80
NQ TEST
22.10
MO TEST
0.66
NO TEST
3.%4
NO TEST
po.1e
1.31
NO TEST
314
235.00
312
1880
542.00
13.50

NO TEST
463.00
476.00
476.00

NO TEST

0.03
NG TEST
1.40
NO TEST
3.60
4.20
12.50
12,50

NO TEST

NO TEST
0.002

NO TEST

0.30
0.33
0.48
0.79
-438(23)
NO TEST
0.07
ND
4.90
0.50

Reasults

Biend
50% Well #7

£0% FF Treated

0.88
89.6 F
100.0¢
84600

NO

2.40

747

€.18

ND

6.25

NO TESYT
19.00
NO TEST
0.54
NO TEST
2.80
NO TEST
0.28
2.52
NO TEST

5.75
220.00

3.90
18.00
§22.00
24.70

NO TESY
439.00
445.00
445.00

NQ TEST

0.04

NO TEST

1.45

NO TEST

1.30
5.90
23.00
23.00

NO TEST
NC TEST
{.601
NC TEST

ND
0.4&
0.65
1.1

-673(20.2)

NQ TEST

8.10

ND
3.20
0.41
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