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G Carey Groundwater

REemediation Project
and

Reverse Osmosis
Water Treatment System
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Groundwater
contamination from
Industry was
discovered In the
Southeast region of
Hutchinson in 1982
and has since
progressed over the
eastern part ofi the
City
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i) T2 PWS Well #8
R Located at
LA 4t Ave. & Carey St.
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4t and Carey Site
consists of 1,240 acres
including many of

Hutchinson’s Industries
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_Trlchloroethene (TCE)
Cis-1, 2-dichloroethene
Trans-1, 2-dichloroethene

Hydrocarbons

Grain fumigant

Degradation product of
carbon tetrachloride

Dry cleaning fluid

Industrial cleaning solvent
Degradation product of TCE
Degradation product of TCE

Petroleum
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| mandate 10 address source areas and
cla:r; up e contaminated groundwater

~ Goje ’"peratlve effort with industry
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- '- Tax Increment Finance (TIF) District

s Disconnect private water wells in the
contaminated areas
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- T F_f.al PUmp, Freat and Discharge Systems
Westera Significant Amount of Water

Permitting Issues

nleride Levels in Effluent are Highly
Regulated and Complicate Cleanup Efforts
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*Slide Courtesy of the Kansas Department of Health and Environment (KDHE)
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Chloride Concentrations (mg/L)

722
402
502
642

*Suggested TMDL MCL <300 mg/L

CESSNA SITE




Opjecilyes

SEIEVENt migration off groundwater
cotaMINants to unimpacted areas.

; }“‘ Groundwater Contaminants In the
= Southeast Region
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s Reclaim Water for Beneficial Use in the Potable
Water Supply

* Comply with Federal and State Regulations
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PUrno Ceagiiciggligreiicie roundwater

RBVErSeI0smosis Membrane Filtration - Remove
Fnjc & Minerals

r' Strippers — Remove VOC
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= :i'reated Water Blended with the City’s Well Water
Resulting in Very High Quality Water
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(MSHIIICE Area Remediation' (:s/sve freatment Systems

IIESHEIBVASOUICENATES GrolindWater Contamination = Approx. 30" deep)

P

Zmbownoradient Remediation and

P

= __1—1«- FOIRLAIRIMENT (Extraction Wells for Deep Groundwater
.‘* Contamlnatlon — Approex. 60’ deep)

= § Reverse Osmosis and Air Stripping

“Treatment (Hutchinson Water Treatment Center for RO Treated
Water and Untreated Municipal Water Blending)

4, Deep Well DiSposaI (Class | UIC Non-hazardous Deep
Disposall Wells)
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(Czlbonetrachioride Source Area Remediation
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® Non-domestic Water Well




SOUICE Area Remedlay!gn_
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- é-AS/SVE Treatment Systems at Farmland
Elevator

e 1 AS/SVE Treatment System at Bunge
Elevator
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4th and Carey Site
Monitoring Network
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o 5 flcant reduction in VOCs observed at

| _J( rce areas.
Bllime migration towards extraction wells
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'as planned.
s Results to date are very encouraging.
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Monitoring of

pressure and flow rate e phE e |

ensures peak efficiency and | i & ® - 1
regulatory complian N

Double barriers of concrete - (Deep DISpOS&| We” #1 @ 1250 gpm)

and steel protect drinking :
t ifers. ] : :
water aqui :;;ﬂ S 1 . - i @ D DW_ 2
A pressurized “annulus” L ; '
fluid i itored ? = .
continuously to detect  m——btl i (Deep Disposal Well #2 @ 1250 gpm)
possible leaks. | |
Protective concrete (grout seal) and Sk : . D DW_B
_ steel barriers continue to the : -
. injection zone. : =

cton zone. Jll swm—— (Future Disposal Well #3 @ 1250 gpm)

Rock

Laterally extensive, poorly
permeable confining layer retards
upward flow of wastes.

e (N | Current Capacity 2500 gpm; 3.6 MGD
Future Capacity 3750 gpm; 5.4 MGD

year-old oil and gas de

The packer seals the tubing to the casing.

=

Over time, the wastes convert into
less harmful substances. :

e

Arbuckle Formation
4,000 to 4,800 feet deep
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Wel| #2000
Construcilog
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Arbuckle Formation
4,000 to 4,800 feet deep

1400 FSL, 1471 FEL
Sec. 21-R23S-T5W
Reno County, K

City of Hutchinson, Kansas
Wastewater Well #1 Permit #KS-01-155-008

Ground Level - 1,513 ASL
Kelly Bushing - 1,526' ASL

13 3/8", 54 Ib/ft H-40, 8 rd thd
surface casing set at 1055 feet.
Cemented with 700 sacks 60/40
pozmix w/ 4 % gel, 3 % CaCl,
followed w/ 200 sacks 70/30
pozmix w/ 3 % CaCl & 2 % gel.
Cement circulated to surface

9 5/8", 40 Ib/tt, J-55, 8rd casing
set at 4038 feet, with a D.V. Tool
set at 1817 feet. Cemented casing

in two stages: 1st stage from bottom

to D.V.Tool w/ 1000 gals of mud flush,
followed w/ 275 sacks 60/40 pozmix, w/
6 % gel, 1/4 Ib flo-sealfsk, 1/2 % CD-31,
followed w/ 575 sacks 60/40 pozmix w/

6 % gel, 1/4 Ib flo-seal/sk, followed w/
150 sacks ASC Cement w/1/2 % FL-160.

After 1st stage, opened D.V. Tool & circulated
for 4 hours. Had a cement flag once circulation

was commenced.

Cemented 2nd stage through the D.V.Tool at
1817 feet. Cemented w/ 1000 gals mud flush,
followed w/485 sacks 65/35 pozmix w/ 6 % gel.
& 1/4 Ib/sack flo-seal, followed w/150 sacks
60/40 pozmix w/ 2 % gel, 10 % salt, & 1/4 Ib/sk

9 5/8" x 7" annulus loaded
with fresh water and Baker
CRW-37 corrosion inhibitor
and defoamer,

2% gel
i)

20", 94 Ib/ft Buttress Thread Conductor
Casing set at 284 feet. Cemented with
480 sacks 60/40 pozmix w/ 3 % CaCl &
. Cement was raised to the

| D.V. Tool set at 1817 fest

T

Ran 90 joints of 7" 23.5#/ft tubing
above the packer, and 1 joint of
7" 23.5#/ft tubing below the packer

as tailpipe. All tubing was internally
coated with Tuboscope TK-99 coating.

9 5/8" x 7" Baker/Brown
Nickel Coated Liner Hanger|
Packer set in compression
at 3,999 feet.

flo-seal. Cement did circulate lm/

Arbucke Disposal Interval
4038 feet to 4730 feet.

Acidized with 12,000 gallons | ——u=

28 % acid in 6-equal stages of
2000 gallons, seperated with

500 Ibs of rgck salt plugs

CONSY,

3
¥\ %
= @
"Many Options With One Hat"
10/20/2005

4,047

One joint of 7" 23.5# tubing

| | below the Liner Hanger Packer
- as tailpipe. Bottom of tailpipe at

feet

Total Rotary Depth: 4730 feet

25



DEERTDISposalall Systexs




RO Water
Treatment

BB —Dccp Dispesal\Wells




Suesen \Waterlreatment
SYSUE1. SEHE ML

GD Water
reatment Facility

Reverse

AV Osmosis | 2 MGD

Plant

CONCEN-
TRATE

6 MGD
PERMEATE

Water Blending at
New Clear Well

Water Distribution System
10 MGD (ADF) = 23.4 MGD (PDF)




PROCESS BUILDING

EQLIPMENT .
SI0f

RGE
BUILDING \

CLEARMELL ¥

LEGEND

PUMP

BUILDING CONCRETE PAVEMENT

- CONCRETE SIDEWALK, MOW STRIP
& FLUME

WROUGHT IRON FENCE

Property Line

======== CHAIN LINK FENCE




. City of Hutchinson
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North Process Building Elevation




w City of Hutchinson

' Reverse Osmosis Water Treatment Center
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> 3 Dual GinggpiRtassuiessrziglel Slie i (il i
BEIRVESSEl— 1.6 VIGD treatment capacity per
LT

SGRGartridge Filter Units (5 micron) (1.68 MGD per

= ilter URAITE)

=
el

&S5/ RO Feed Pumps (1400 gpm, 250 HP each)

¢ 4RO Treatment Module Skids (2 MGD input/1.5
MGD output treatment capacity each)

e 1 Air Stripper/Degasifier Tower (7.56 MGD
treatment capacity)




The process

(£} Raw water from contamination
sites pumpsd into pump building

) Water pumpsd to procass plant

Unireated weiar goss thrawugh tha
prassura filers, Water passas through
and the pressurs fillers axidize iron and
menganass ko ramove it A low dosa of
chiiing s injacted at this staga to halp
with the cxidatian procass.

This i i second stage of reatmant.
Ifany fine particks gt through Stags
1, the cartridge flters will ramove them
priar to e water going fo tha RO
mambrenas. This s mporiant becauss
parficles § microns or lerger wil notga
through the RO mambranas.

Ini this etags, sodium matabisulie &
injected into the wedar to rautraliza the
chlorine addedin Stags 1.

iiChkring i noteompatibe with RO
mambnanes. |

£} Water flows to RO booster

Pumpa booat prassurs from abaut 10
PS5 to between150 and 200 PS5
raedad o push tha water through the
AQ mambranas. Each of tha four treins.

6]

7

Purified water pumped to
dagasifier, hidden in the

clock tower

The walar slarts &t tha top of the
dageifier end friddes down througha.
madia— which basicaly loks lika &
bunch of plastic Wil balls. & the
=ame fime, af is forcad up whils water
trickles down. This sfrips out carbon
dicodda paa and also wil strip out ey
rermeining VOO comaminants.

Purifiad water is piped to the
basement of the squipmant
storage building

Purified waiar i blended wit water
coming in from the existing watsr
supply wells. It ia hers that the 8040
blend ia achieved. Chlorine ako i
edded at thia stags for deinfection.
Wiedar is then siorad ina 750,000
gallon clearwall.

of white RO tubas has e own bossler ) Bigndad water is pumped back

pump.

(=) Water flows to RO membranes

Impurifies not already ramoved are
fak@n out. Watar prassura forcas the
‘watter through ths mambranes.

Each whita tuba warks indepandanty

By Edie Ross
and Jim Heck

Sources
The City of Hulchinson
Rag Jones and Don Koci

into the pump house and then
out inte the distribution system

F% The plinthas & ‘hanin placs” yatsm,

which uses RO pure water br e
cleaning of the RO sysism fo remove
any buldup that might occur:

200 25 pement of the cdginal, untreafed
wafer pumpsd v e plnt comes out
88 concentrats (wasis). It B pumpsd ouf
of e plnt and goss infe desp okposal
wellsin sowtheast Hutchinson.

Tnmadﬁr
(Praducf)

Mash spacer

Each raverss cemosis frain hes tha capability of reating 1.5 milion gallona of water each day. (It
‘takes about 2 milion gallans coming in b gat 1.5 million gallane of essentialy pure wabar going out)

The plant can produce 10 milion gallans of 840 Bandad walsr a day

Hutchingon usss about € milion palors of water a day on avanaga. The low sids ia 3.5t0 4 milion
galors a day in the winder and tha high side iz 14 to 15 milfon gallane & day during the summer

The color code

T halp flkow the flow of wedar thraugh the dferent slapes of reatmant, & pipes ane assignad spacific colrs

Raw
water

Partially
treated water

| Finished

water

Concentrate
{waste)












it el s 553 -
hie= Tyt
TIXYY == XXX

XYY o= e 066 o

.“.‘,_‘ 1\1 “, e A a







0.001 0.01 0.1 1.0 10 100 1000
mm
A 10 100 1000 10 * 10 ° 10 © 10 7
MOLECULAR
WEIGHT B 200 5000 20000 100,000 500,000
Aqueous Salts Carbon Black Paint Pigment
Pyrogens Yeast Cells Beach Sand
RELATIVE
SIZE OF
COMMON Metal lons Virus Bacteria
MATERIAL |
Colloidal Silica Pollens
Sugars | . |_ .
Albumin Protein Milled Flour
| | |
ALTRATEN NF Microfiltration
TECHNO-
LOGY Ultrafiltration Particle filtration
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Spiral-Wound RO Module

RO Spiral Module

Feed Spacer
RO Membrana

UF Spiral Module
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SEIVICE

Raw\Water PUmps: to

Eaument (1900 gpm, 75 HP each)

o 3 \ /aste Transfer Pumps to Disposal \Wells
'ISO gpm, 30 HP each)

— ..--1-._-5-
_.- -I-II-
.-I—i'_'-‘.--"'

—-_*‘2 Pressure Filter Backwash Pumps (3500

gpm, 75 HP eac

®* 6 High Service
System (3300 g

)

Pumps to Distribution

om, 250 HP each)
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WEISTF Oual ity RES s

Chloride

Total Hardness (mg/L) (ma/L)

= : Current

Drinking Water Standard
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. Average Peak

= Daily Flow (MGD) Daily Flow (MGD)
EXISTING (2000) 6.5 15.0
PROJECTED (2010) 8.1 19.1

PROJECTED  (2030) 10.0 23.4
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rJJgne JUal O Water for the' community.

ds lieref heusenold plumbing and appliances

Hrr |des comprehensive solution to industrial

= ? munlty

FfMOduIar and easily expandable water treatment
~_center te accommodate future capacity needs

® |Vleets existing and future water supply regulations
(Insurance policy for future generations)
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e'EqUUS Beds Aquiter

C roundwater

o By e nts migration of contamination to protect
'r

[ = 5-'__
f

: {mlnates discharge of high chloride water into
*surface Waterways

" Beneficial use of remediated water

® Reduces use of current groundwater supply, by
replacing it with remediated water




PROJECT COST:

Groundwater Contamination Source Remediation

RO Concentrate and Wastewater Deep Disposal Wells (DDW’s)
Groundwater Remediation Wells and Pipelines

RO Water Treatment Plant

RO Raw Water, Concentrate and Distribution System Pipelines

$ 740,000
$ 4,095,000
$ 2,610,000
$17,660,000
$ 9,340,000

PROJECT FUNDING:

= Payments from Companies Responsible for Contamination
& TIF District Tax Proceeds and Interest Earned
Federal Grants ($3.5 million less grant admin. costs)
| KDHE Low Interest Loans — City Funds
Water Utility Capital Improvement (CIP) Funds — City Funds

$34,445,000

$12,222,000
$ 1,086,000
$ 3,372,000
$16,650,000
$ 1,350,000

$34,680,000
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P ntlal Responsible Parties (PRPS)

.j.:.%-. Agencies

- SFederal Assistance







