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" WATER UTILITIES DEPARTMENT
TERN HILLSBORO ASR SYSTEM
IS - TECHNICAL MEMORANDUM

The Eastern Hillsboro Aquifer Storage and Recovery (ASR) System, WUD Project No. 98-66 B,
was conducted through a cooperative agreement (No. R99-839D: C-10801) between Palm Beach
County Water Utilities Department (PBCWUD) and the South Florida Water Management
District (SFWMD). Construction began on March 26, 2001 and completed in June 2003. The
total project cost was $2,773,680.00 out of which $1,526,300.00 was from the SFWMD
cooperative agreement. The Eastern Hillsboro ASR System was designed and permitted for
recharge (injection) and recovery, at a flow rate of 3,500 gpm (5 MGD). The well is permitted to
recharge raw water from the surficial aquifer that meets primary and secondary drinking water
standards with a Water Quality Criteria Exception for Color and a Variance for pH. This ASR
Well is permitted to discharge to the Hillsboro Canal and WTP 9. The operating permit
application was submitted to the Florida Department of Environmental Protection (FDEP) on

May 3, 2005.

The cycle tests defined by PBCWUD in the operational testing protocol as a requirement of the
FDEP construction/operational permit No. 0172069-005 UC for the Eastern Hillsboro ASR
System were successfully completed on June 27, 2005. The first cycle test had a recovery
efficiency of 10% (49.5 MG raw water recovered out of 470 MG recharged). Cycle test No.2
had a recovery efficiency of 38% (178 MG raw water recovered out of 308 MG recharged). The

cycle tests ended based on the following conditions:

° End recovery cycle to the Hillsboro Canal when chlorides = 250 mg/L or when specific
conductance = 1,275 as/cm

° End recovery cycle to WTP 9 when chlorides = 250 mg/L

Appendix A presents the recharge, storage, and recovery charts for conductivity, TDS, and
chlorides for the two cycle tests for both the ASR well and FAMW well (data was plotted from
the MOR reports). Appendix B, presents the recharge, storage, and recovery charts for cycle test
2 as recorded by the ASR online instruments and as retrieved from the historian database for
conductivity, TDS, dissolved oxygen (DO), residual chlorides (correlation based on conductivity

lab data) and flow rate. Appendix C, presents the operating protocol as modified during the two
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cycle tests to include the process flow diagrams with the exact percentage open/close for the
three flow control valves (FCV’s 1, 2, & 3). Also, in Appendix C is attached a GIS vicinity map,
process photo description of the ASR vaults, instruments and equipment, an Intellution HMI
screen from WTP 9 SCADA system, and the process flow diagram (P & ID). The following
table presents a summary of the two cycle tests.

Cycle Tests Summary

Cycle Test No.1 Cycle Test No.2
Recharge Period 97 days 91 days
(Days) From 10/13/2004 to 01/18/2005 From 02/16/2005 to 05/18/2005
Storage Period 13 days 6 days
(Days) From 01/18/2005 to 02/01/2005 From 05/18/2005 to 05/24/2005
Recovery Period 10 days 35 days
(Days) From 02/01/2005 to 02/10/2005 From 05/24/2005 to 06/27/2005
Percent Recovery
(%) 10 38
Recharge Volume
(MG) 470 308
Recharge Average 5
Flow Rate (gpm) 3,307 3,258
Recovery Volume -
(MG) 49.5 178
Recovery Average -
Flow Rate (gpm) 3451 %83
Cycle Ended at .
Chlorides (mg/L) 232 ~he

The data and information presented herein is for your review and evaluation. PBCWUD plans to
start cycle test No.3 at the end of August, 2005. Cycle test No. 3 will be the same as the two

previous cycle tests:

° Recharge for 90 days at a flow rate up to 3,500 gpm ,
o Storage for | to 7 days,

® Recovery to WTP 9 at a flow rate up to 3,500 gpm until chlorides = 250 mg/L)

.
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APPENDIX A

PBCWUD Hillsboro ASR and FAMW Cycle Tests
Recharge, Storage & Recovery MOR Conductivity, TDS and Chloride Charts

@ PBCWUD Eastern Hillsboro ASR System
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Specific Conductance (umhos/cm)

Easter Hillsboro ASR System - Cycle Tests
ASR Well Background, Recharge & Recovered Water Quality Chart
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Eastern Hillsboro ASR System - Cycle Tests
FAMW Monitor Well Background, Recharge & Recovered Water Quality Chart
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APPENDIX B

PBCWUD Hillsboro ASR System Cycle Tests
Recharged & Recovered Continuous Data Charts
From the Online ASR Instruments

e PBCWUD Eastern Hillsboro ASR System
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Hillsboro ASR Cycle No. 2 Recharge Flow Rate
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Hillsboro ASR Cycle No. 2 Recharge Pressure
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Hillsboro ASR Cycle No. 2 Recharge Conductivity
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Hillsboro ASR Cycle No. 2 Recharge Chlorides

Chlorides (mg/L)
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Hillsboro ASR Cycle No. 2 Recharge TDS
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Hillsboro ASR Cycle No. 2 Recharge Turbidity
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Hillsboro ASR Cycle No. 2 Recharge DO
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Hillsboro FAMW Cycle No. 2 Recharge Flow Rate and Pressure
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Hillsboro FAMW Cycle No. 2 Storage Flow Rate and Pressure
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Hillsboro ASR Cycle No. 2 Recovery Flow Rate
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Conductivity (us/cm)

Hillsboro ASR Cycle No. 2
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Hillsboro ASR Cycle No. 2 Recovery Chiorides
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Hillsboro ASR Cycle

No. 2 Recovery TDS

TDS (myiL)
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Hillsboro ASR Cycle No. 2 Recovery Turbidity
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Hillsboro ASR Cycle No. 2 Recovery DO
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Hillsboro FAMW' Cycle No. 2 Recovery Flow R
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Login g 3 0%
Overview 0 % _
Water i
i 1
Historical || Recharge PS)
Recharge Flow
Plant Recoy fery Chlonde TDS
awdawn ' 3506 anm 280 mgl
FCV-1 i Dissolved Quxy Conductivity Turbidity
: _ 1.46 ntu
Control -
] T FCV- il Recharge from Wellfield - Recover to Plant
Tag Status | i ; _ PG 0 % Floridian
Valve Chart | L. 0% Monitoring Well
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WATER UTILITIES DEPARTMENT
EASTERN HILLSBORO ASR SYSTEM
CYCLE TESTS - TECHNICAL MEMORANDUM

EASTERN HlLLSBORO ASR VAULT
PHOTO DESCRIPTION
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WATER UTILITIES DEPARTMENT
EASTERN HILLSBORO ASR SYSTEM
CYCLE TESTS - TECHNICAL MEMORANDUM

ASRIRecoyery mummmmp¥ @ 127.SSASR
Pressure Gauge Recovery Direction

of Flow Recovery

pressure gaug

bypass pipe with |
surge control valve

WELLHEAD VAULT
PHOTO DESCRIPTION

10" SS surge
control 'swing
check valve

12” A§R Rcchargc};
Direcﬂo of Flow |~
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WATER UTILITIES DEPARTMENT
EASTERN HILLSBORO ASR SYSTEM
CYCLE TESTS - TECHNICAL MEMORANDUM

12” SS Butterfly
Recovery to WTP 9

: . £ . y 127 S8 FCV-2
to:Hillsboro Canal Rccharge%:very

- Direction o(f !low Dirw.

Venturi Flow Meter with
Indicator/ Transmitters

——
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HILLSBORO ASR RECHARGE START-UP OPERATIONS
FLOW CHART

FCV-1,2 & 3 are Closed
Solenoid Valve S1is Open
ASR Pump is Shut-Down

Opan FCV-1
/ to 30% /

__ErasSlfont WTP9 dut-of /Alarm Prompt
Range Activates Low or > Low—=/  window in §
Low Low Alarm / Intellution /
Low-Low
— 1 1

WTPS Operatur Shall Start Up a Surlicial Wall Accurdlng to tlw Wallf‘eld “aquence to Malch Prossure at WTPS |

___ProssUreat Wirgs 7/ Wait Until
(DA W" Stabilized /
Yes -
% - |

I =

/  OpenFCV-2 /

f to 60%
Prassure at WTFg owm\ /  Alarm Prempt

-<_Range Activates Low o S —— *;// Window in /
Low Low Alarm 5 Intellution

Low-Low
v v

WTP9 Operator Shall Start-Up a Surficial Well According to the Wellfie!ld Sequence to Match Flow at WTP3 I

p :
__-Prussure athPB‘tax.__ . N .7/ Wait Until
* e Stable -k y Stablelized
Yes .

o ]

/' OpenFCV-2 / A

/ to100%  / /\Q
: — Prossure at WTP9 olivof /" Alarm Prompt

</Ranga_'&§uv_ahs,l;ow or Low —» Window in /
Low Low Alarm / intellution

Low-Low
v

WTP3 Operator Shall Start-Up a Surficial Well According to the Wellfield Sequence to Match Flow at WTP9
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' '/ATER UTILITIES DEPARTMENT
N HILLSBORO ASR SYSTEM
- TECHNICAL MEMORANDUM

HILLSBORO ASR RECHARGE SHUT DOWN
FLOW CHART

IJ; FCV-1is Opened at 3500
| GPM

4 .
/  CloseFcvt
060%  /

Prossure at WTP9 outvk f“Alarm Prompt ’,"'

<_Range Activates High o High
Window in
High-High Alarm ./ Intellution /

High-High
¥

5

WTP2 Operator Shall Shut-Down a Surficial Well According to Wallfleld Ssquencs tc Match Flow at WTFQ

"

__Progsre at WTPons-.

Yes

Wait Until
“"“‘_7/ Stabilized /

\\Ef_.ﬁ/

£4

/  Close FCV-1
to 30% /

!

el

) /" Alarm Prompt
igh / Window in
Intellution

Range Activates High or
High-High Alarm

High-High
T

WTPQ Oparalor Shail Shut Down a SUI‘fICIal Well According to Wellfield Sequence to Match Flow at WTES ]

Lt AT A

4

Yes

)

y
Wait Until
—Ho ;/ Stabilized /

i |

__-Pro¥sure at WiPBns- <

T Stavle

to 0% /

Open FCV-2 /,".

/:essure at WTP9 o
Range Activates High or
High-Hlgh Alarm

/ Alarm Prompt

High ——» Window in
/ ____Inteliution I

High-High
L 4

| WTP9 Operator Shall Shut-Down a Surficial Well According to Wellfield Sequence to Match Flow at WTP9 ]
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HILLSBORO ASR RECOVERY RAW WATER TO WTPS OR HILLSBORO CANAL START-UP
OPERATIONS FLOW CHART

ASR Pump is Shut Down

FCV-1, 2, 3 are Closed “"
Solenoid Valve S1is

Opened |
e T i [ S1 Closes | |
' ' S2 & S3 Opens
Qpen FCV-3 |
/ l:o 80% ,’)z__—_ —% Peristalic Pump Stan
/ : / | | Up
1
/ Start ASR

Pump /

|

___Corductivity, Chioridss,._ /1= e Profupt

< Turblidity & Dissolved Oxygen =- No ——»’ Windowin  /
\Gmpfe & Within Limits— / Intellution  /
.
¥
Yes
+ i /,/\\\

Yes _-Reading Within Range-.

/' After 24 hour {lushing to / “~_for a Pariod of Time
/ the Hitlsboro Canal D\r,

/ Open FCV-2 to 45% a _
/ Close FCV-3 to 55% / No
/ /
_ t
" Aiarm Prompt 7 ﬂu!ﬁm“owof\ /- i Do AES
,»' Window in High—=_ Range Activates High or

= / Close FCV-3 to 0%

intellution \\lﬂgh-ﬂw/
vl o

High-High
v

I WTP3 Operator Shall Shut-Down a Surficial Well According te Wellfie!d Sequence to Match Flow at WTP9 |

CloseFCV-3 /) __Prossure at Wik is. - / wait Unti /
to 30% /* =il sfeble L 7 Stabilized /
“‘"""-_._____F.J""d. i
__Préssure at WTP9 Out._
/ Alarm Prompt 'q—-Highf-—— of Range Aclivates ngh
Window in / “ler High-High Afar

Intellution /

J

High-High
\

WTP9 Operator Shail Shut-Down a Surficial Well According to Wallfield Sequence to Match Flow at WTES ]

Cont. to Page-2

—
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'WATER UTILITIES DEPARTMENT
STERN HILLSBORO ASR SYSTEM
[S - TECHNICAL MEMORANDUM

HILLSBORO ASR RECOVERY RAW WATER TO WTP9 OR HILLSBORO GANAL START-UP
OPERATIONS FLOW CHART

Cont. from
Page-1
7 ) B __.'
/ Clots: :;,: ¥ /«—Yes ~=Pressure at 8W s stabléss————No———»/ s“: ‘:g:::;::i /
.._ / Rk‘“"‘-—,—-’""“’ﬂ- £ : il 4wl _/

L |

/ Alarm Prompt Pressure at WTFP9 out.of
/ Window in /#—High ——<_Range Activates High or >

Intellution ““High-High Alarm—
|

High-High

v

WTP3 SCADA System Shut Down a Surficial Well According to the PLC Sequence to Match Flow at WTFQ
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‘fTER UTILITIES DEPARTMENT
RN HILLSBORO ASR SYSTEM
TECHNICAL MEMORANDUM

HILLSBORO ASR RECOVERY RAW WATER TO WTP9 SHUT-DOWN OPERATIONS
FLOW CHART

FCV-2 is Opened at 45% J
t

7 Close FCV-2

£ to 25% /

/\

/' Alarm Prompt __Prossure at WIP9Cwt_

/ Window in /4 —Low —x‘\(}' Range Activates Low
Intellution /

/ “~aor Low-Low Ala

Low- Low

r

| WTP9 Operater Shall Start-Up a Surficia! Well According to the Wellfield Sequence to Match Flow at WTP2 :

/ Close FCV-2 . /‘"’L\

L __Prdssure at WTPOTs— / Wait Untit /
es

tc 1200 GPM y W =———No — —/7 Stablelized
1 ' |

l

Alarm Prompt
Window in < Low of Range Activatn Low -
/ ntellution _// \Ql' Low-Low Nanu/
E e

Low-Low
v Y o
I WTP2 Operator Shall Start-Up a Surficial Well According to the Wellfield Sequeance to Match Flow at WTPS
|
|

/

CloseFCv-2 /. __prosdire at Widis. No /" Wait Until
/ to 0% / W"' 7 Stablelized /
e - L y

!

s e

/ Alaim Pro mp—l =0 /Prassum_ at WTP9 Ou

« Low of Range Activates Low >
/ x:’e‘ﬁ:;‘:’oi: / or Low-Low Alarm—
—
Low-Low

T
'WTPQ Operator Shall Start-Up a Surficial Well According to the Wellfield Sequence to Match Flow at WTP9 |
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@& PBCWUD Eastern Hillshoro ASR System

i
Sl




e e o =
FLOW DIAGRAM (PFD) - A - SN SRR
RV E l Anlr
|
| - TR ez o = . . .
, - : LN LY -3 31 | S 53
|
PEN | CLOSED | € CLOSED

-OSED CLOSED | O CLOSED | OPEN
| _OSED JPEN CLOSED | CLOSED
.

TURBIDITY

sensor Cable

ey, = _y:.:|
Senser Cacie | |
| wire

o™
— L_'_,
]

—EE_1-2)
W E £

BI-DIRECTI

VENTURI

Condug t

1 '_;—'|"'||S§ns:fs |—|—’|

. \ 53] _ A\ 3 ——_| .
<+ ; — .‘—‘-r‘—ﬂ | <F Lﬁt£ [ SA (18) £\

! 2 A/ S1J
e T . = kgt

| L) .: N
‘:.‘ |
—_ || AN T
T ,—1c AW (1)
|

|
i | — SA
| | = - Il eDADA A AT
| | | v ~ ML 22DURY UARINAL
| | _q
! DO R LY b YT Y
CLCUVER J WIFY

\Deshtop\B-Ubo gOTmodu0?_Processtlow dwy \Wodel  Last Moditied Mon, Apr 18, 2008 - 2 42pm

O ~ANAL
| ST CANAL
4 OUTFALL Sl 208 7| RE \SR VE
: STRUCTURE - o EL
3 |
5|
[ - T |
DESIGNED J. MSWgnon |
| =
23325072 MINTGCME |
oy

430 SAAGRASS CORE
E nesE

gy DESCRIATION



	Distribution List

	Summary

	Appendix A - Cycle Tests, Recharge, Storage & Recovery MOR Conductivity, TDS and Chloride Charts

	Appendix B - Cycle Tests Recharged & Recovered Continuous Data Charts
	Appendix C - Operating Protocol


