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Description: Hu Honua General Application for a UIC Permit to Operate

Notes

Details

Facility
Facility Name:

Hu Honua Bioenergy, LLC

UIC Permit or File Number (if already assigned):

UH-3051

Facility Description:

State-of-the-Art bioenergy facility that will provide renewable energy to support Hawaii's clean energy goals. Hu Honua proposes to
generate up to 21.5 megawatts net (25.2 megawatts gross) of electric power fueled by renewable sources. The facility will require
non-contact cooling water supplied by up to four saline water supply wells (State Nos. (8-5005-03 through 05 and 09). Water
requirement is up to 21.6 MGD for cooling to be discharged into three (3) UICs on site.

Location

19.8433429,-155.0864315
NONE PROVIDED

USGS Topographic Map- Attachment

PUBLICLY ACCESSIBLE Processing Note
Jaime Rimando on 3/8/2018  (Applicant Action Required) 
file number assigned to the application--UH-3051

PUBLICLY ACCESSIBLE Processing Note
Jaime Rimando on 3/8/2018  (Applicant Action Required) 
recent news indicate that facility name has changed to "Honua Ola." Is the name in the application still applicable? If
not, then you need to change the facility name inn this application.

PUBLICLY ACCESSIBLE Processing Note
Jaime Rimando on 4/23/2018  (Applicant Action Required) 
change the file number to UH-3051
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Fig1_vicinity_map.pdf - 02/26/2018 08:47 PM

HHB Well Location Map.pdf - 03/19/2019 04:27 PM

Comment: NONE PROVIDED

Site Plan- Attachment

20190401 UH 3051 HU HONUA SITEPLAN In.pdf - 08/06/2019 12:43 PM

726004C901 Rev 2 Cooling Water Return Plan Sections and Details (2)-v6(1).pdf - 08/06/2019 12:44 PM

Comment: Two site plans are provided. The first is an aerial showing well locations with Lat/Long information. The second is drawing
showing the UIC discharge line and well locations.

Site Location Details

28-283 Sugar Mill Road, Pepeekeo, HI 96783

TMK Map- Attachment

TMK Map.pdf - 02/26/2018 08:49 PM

Comment: NONE PROVIDED

Owner
Owner Name:

Hu Honua Bioenergy, LLC

Owner Position Title

Owner

Company Name

Hu Honua Bioenergy, LLC

Person filing the application

Represenative of Applicant (consultant, professional service)

Primary address of the owner

28-283 Sugar Mill Road
Pepeekeo, Hawaii 96783

Phone number (e.g., 555-555-5555):

808-964-1101

Fax number (e.g., 555-555-5555):

808-964-5221

Email:

WLee@huhonua.com

Land Interest

Describe the facility's interest in the land on which the facility is built. If the applicant and the fee simple land owner are NOT the same
entity, complete the Fee Simple Land Owner Section.

Property Type

Fee Simple Property

PUBLICLY ACCESSIBLE Processing Note
Jaime Rimando on 3/8/2018  (Applicant Action Required) 
Is the owner name still okay?
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Figure 1.
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Hu Honua Bioenergy
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Owner
Callout
Supply Well 1 (8-5005-03) 
19o 50' 36.8" N
-155o 05" 06.7" W


Owner
Callout
Supply Well 2 (8-5005-04) 
19o 50' 38.7" N
-155o 05" 05.9" W


Owner
Callout
Supply Well 3 (8-5005-05) 
19o 50' 39.5" N
155o 05" 05.4" W


Owner
Callout
Supply Well 4 (8-5005-09) 
19o 50' 37.8" N
-155o 05" 07.9" W


Owner
Callout
UIC 1
19o 50' 33.22" N (19.84256)
-155o 5' 7.40" W (-155.08539)


Owner
Callout
UIC 2
19o 50' 32.68" N (19.8424119)
-155o 5' 7.59" W (-155.08544362)


Owner
Callout
UIC 3
19o 50' 32.12" N (19.84225579)
-155o 5' 7.75" W (-155.0858802)


Owner
Arrow

Owner
Text Box
~ 370 ft 
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Figure 1.
Topography and Bathymetry 
Hu Honua Bioenergy
Pepeekeo, Hawaii
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Operator
Name of Business Operator:

Hu Honua Bioenergy, LLC

Permanent Address:

28-283 Sugar Mill Road
Pepeekeo, Hawaii 96783

Phone number (e.g., 555-555-5555):

808-964-1101

Fax number (e.g., 555-555-5555):

808-964-5221

Email:

kowen@huhonua.com

Legal Contact
Full Name:

Warren Lee
Title : President

Company:

Hu Honua Bioenergy, LLC

Permanent Address:

28-283 Sugar Mill Road
Pepeekeo, Hawaii 96783

Phone Number (e.g., 555-555-5555):

808-964-1101

Email:

WLee@huhonua.com

Fax Number (e.g., 555-555-5555):

808-964-5221

PUBLICLY ACCESSIBLE Processing Note
Jaime Rimando on 3/8/2018  (Applicant Action Required) 
Is the operator name still okay? Please remember that once a UIC permit is issued and changes to the operator name
and facility name occur, you will need to submit a change-of-operator application and a facility-name change
application with the related fees in order to revise the permit and to reflect the changes..

PUBLICLY ACCESSIBLE Processing Note
Jaime Rimando on 3/8/2018  (Applicant Action Required) 
you will need to update the facility name on this form if the facility name had changed.

PUBLICLY ACCESSIBLE Processing Note
Jaime Rimando on 4/23/2018  (Applicant Action Required) 
the consent completed form from the fee simple land owner is not appropriate for this application. Submission number
is different. This consent letter was dated in Y2012 and it is for the old application. We need the current completed
form.

8/6/2019 1:32:37 PM Page 3 of 18



Fee Simple Land Owner
Requirements for Fee Simple Land Owner

Provide an original signed and dated written acknowledgement and consent from fee simple owner of the property. Only applicable
when the applicant and the land owner are NOT the same entity. This form represents the consent of the fee simple land owner that
the applicant and its facility are submitting an Underground Injection Control (UIC) application. This form may be substitued by a
written consent from the involved entities, if different wording is preferred. However, be sure to be current, accurate, and clear about the
proposed action.

Fee Simple Land Owner Name:

Maukaloa Farms, LLC

Primary Street or Mailing address of the Fee Simple Land Owner

PO Box 1350
Santa Rosa Beach, Florida 32459

Phone number (e.g., 555-555-5555):

808-961-3300

Fax number (e.g., 555-555-5555):

NONE PROVIDED

Email:

hank@hankcorrea.com

Fee Simple Land Owner Written Acknowledgement and Consent - Attachment

Land owner consent HHB UH-3051.pdf - 05/04/2018 09:51 AM

Comment: NONE PROVIDED

Consultant
Full Name of Primary Consultant:

Dennis Poma
Title : President/Owner

Company Name:

Advanced Compliance Solutions, Inc. (ACSI)

Engineer Professional Seal- Attachment

PE License 10776 - Expires 4-30-2020 (4-3-2018).pdf - 07/25/2019 05:52 PM

Comment: NONE PROVIDED

Address

94-515 Ukee St, #301
Waipahu, Hawaii 96797

Phone Number (e.g., 555-555-5555):

808-369-7116

Fax Number (e.g., 555-555-5555):

866-282-6206

Email:

dennis.poma@acsihawaii.com

8/6/2019 1:32:37 PM Page 4 of 18







Injection System
Number of injection wells

3

Source of injected fluid (select all that apply)

Other
Industrial
Other: Non-contact cooling water, water purification impurities, boiler blowdown

Describe in detail the wastestream process and chemical composition of the injectant. If submitting via attachment, please type
"See attached."

The attached document "Cooling Water & Industrial Waste Water Process Flow & Chemical Composition" (File: FINAL_Summary
WW Process Chemistry_UIC 8-6-19.PDF) is provided describing the waste stream process and chemical composition. Relevant
Safety Data Sheets are provided for reference.

Wastestream Process- Attachment

3 D TRASAR 3DT120.pdf - 04/02/2018 09:05 PM

NALCO 352.pdf - 04/02/2018 09:06 PM

NALCO BC2036.pdf - 04/02/2018 09:06 PM

NALCO ELIMIN-OX.pdf - 04/02/2018 09:06 PM

NALCO TRAC108.pdf - 04/02/2018 09:06 PM

NexGuard 22300.pdf - 04/02/2018 09:06 PM

PermaTreat PC-391T.pdf - 04/02/2018 09:06 PM

Boiler_noncontat Chem addatives usage 5-17-18.pdf - 05/17/2018 10:11 AM

FINAL_Summary WW Process Chemistry_UIC 8-6-19.pdf - 08/06/2019 12:50 PM

Comment: NONE PROVIDED

Describe the connection of the wastewater source(s) to the injection well system and the connection between each injection well
within the system. If submitting via attachment, please type "See attached."

The attached drawing (File 726004C901 Rev 2 Cooling Water Return Plan Sections and Details (2)-v6(1).PDF) shows the connection
between the facility and the UIC wells.

Connection of the Wastewater Source(s)- Attachment

726004C901 Rev 2 Cooling Water Return Plan Sections and Details (2)-v6(1).pdf - 08/06/2019 12:50 PM

Comment: NONE PROVIDED

Rainfall runoff drainage injection wells- Attachment

NONE PROVIDED

Comment: NONE PROVIDED

Schematic flow diagrams- Attachment

HHB Water Balance 726004F05 7-30-19.pdf - 08/06/2019 12:49 PM

Comment: Schematic flow diagram attached.

PUBLICLY ACCESSIBLE Processing Note
Jaime Rimando on 3/8/2018  (Applicant Action Required) 
identify all the sources and provide the "volume and percentage" of each source. The assigned % to each source
should add-up to 100%. Show flow diagram showing all the sources/wastetream. All wastewater sources must be
identified even minute contribution to the wastream.

PUBLICLY ACCESSIBLE Processing Note
Jaime Rimando on 3/8/2018  (Applicant Action Required) 
Provide Material Safety Data Sheet (MSDS) for any chemical to be used--chemical additive/ antiscalant.
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F05

PEPEEKEO, HI

BIOMASS CONVERSION

Point Number
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Point Name Fresh water

from wells

Blowdown sub

cooling

To water

treatment system

General Plant

Use

Activated Carbon

Back Wash

Softener Inlet

Flow

Softener

Back Wash

RO Feed

RO Reject

RO Permeate

EDI Reject

DI Product CBT Drain IBT Drain

Sump Inlet Flow

Sump Outlet

Flow

Saline Water

Production

Flow to Steam

Surface

Condenser

Flow to aux

equipment cooling

heat exchangers

Condenser /

Aux cooling

combined

discharge flow

Maintenance

Drains

Design Water Flow gpm

371 120 201 50 63 138 34 104 26 78 8 70 6 236 373 746 15,000 13,900 1,100 15,000 40

High Load
25.2 MW Gross
21.5 MW Net

Average Water Flow gpm

59 2 52 5 0 52 0 52 13 39 4 35 4 6 23 23 15,000 13,900 1,100 15,000 0.3

Temperature
°F 70 70 70 70 70 70 70 70 70 70 70 70 244 140 82 82 60 60 60 81.2 70

Low Load
13.7 MW Gross
10 MW Net

Average Water Flow gpm 59 2 52 5 0 52 0 52 13 39 4 35 4 6 23 23 15,000 13,900 1,100 15,000 0.3

Temperature
°F 70 70 70 70 70 70 70 70 70 70 70 70 244 140 82 82 60 60 60 70.3 70
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ACRONYMS AND ABBREVIATIONS 

CWRM Commission on Water Resource Management

EDI Electrodeionization

F Fahrenheit

gpd gallons per day

gpm gallons per minute

MSDS Material Safety Data Sheet

ppm parts per million

RCRA Resource Conservation and Recovery Act

RO Reverse Osmosis

TMK Tax Map Key

TSS total suspended solids

UIC Underground Injection Control 
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1 SOURCE WATERS

The Hu Honua Bioenergy (“HHB”) facility (“Facility”) will be supplied by three water sources; 1) saline 

water, 2) non-potable freshwater, and 3) potable freshwater.  The saline groundwater will be supplied by 

three (3) existing wells (CWRM Wells No. 8-5005-03, -04 and -05), two of which (-04 and -05) will be 

deepened to 1200-foot depths and one new well CWRM 8-5005-09 of similar depth (~1200 ft), for use as 

non-contact cooling water in the condenser and heat exchangers, subject to approval. Non-potable fresh 

water will be used in steam power generation, maintenance and fire suppression, and will be supplied by 

two (2), approximately 275 ft. to 300 ft wells situated on TMK 2-8-008:140 (Mauka Well #1, CWRM Well 

No. 8-5005-01), and TMK 2-8-008:161 (Mauka Well #2, CWRM Well No. 8-5005-07).  Potable freshwater 

will be provided by the County of Hawaii Department of Water Supply.  

The primary discharges from the Facility will be once-through non-contact cooling water (up to 21.6 

mgd)1; reject from the water purification system; discharge from processes associated with power 

generation, and; discharge generated during daily maintenance operations (up to approximately 34,000 

gpd).    

2 ONCE-THROUGH NON-CONTACT COOLING WATER

The sole function of saline groundwater from the existing supply wells 5005-03, -04, and -05 and the new 

supply well -09, is for use as non-contact cooling water in the condenser during power generation. Water 

from the wells will be comingled after extraction, then routed to two separate areas within the plant as 

cooling water.  The primary use and route is through the surface condenser where turbine steam will be 

converted back to liquid (90% by volume).  The secondary minor route is through two parallel heat 

exchangers used for cooling of ancillary equipment (10% by volume). See Attachment I, Water Balance 

Process Flow Diagram F05. 

During power generation, three (3) wells will typically be needed for cooling in the condenser. Each supply 

well pump has a capacity of up to 5,733 gpm; however, each pump will be operated at a reduced capacity 

of 5,000 gallons per minute (gpm). To meet pressure requirements within the condenser, a continuous 

15,000 (gpm) will be required when the plant is producing electricity. This equates to 21.6 million gallons 

per day and is unchanged from the original application.   

The once-through cooling water does not come in direct contact with steam from the turbine exhaust.  

The steam condenser is supplied by two parallel 24-inch lines (see Attachment II Steam Surface Condenser 

Process Flow D601) and enters a water box and long cylindrical shell which contains the steam piping from 

the turbine.  The cooling water flows along the shell around the steam piping converting steam to a liquid.  

The steam liquid is discharged to the hotwell for return to the makeup water system.  Cooling water exits 

the condenser through two parallel 24-inch lines that merge into a single 36-inch line for transmission to 

the UIC well system for disposal.  

1 All volumes are based on a 24-hour average discharge: representative over a calendar week unless otherwise 
noted 
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The second cooling water route of significantly less volume is through two heat exchangers which are 

supplied by parallel 6-inch lines (see Attachment III, Cooling Water Process Flow diagram D706).  Again, 

once through non-contact cooling water is passed through the heat exchanger to cool other treated water 

streams that go to various plant equipment, before combining with the once through non-contact cooling 

water from the surface condenser.  Treated water is circulated in a closed loop and does not come in 

contact with the cooling water.     

Spent cooling water (injectant) temperature to the UICs will depend on the Facility’s dispatch of electricity 

by the utility pursuant to the Power Purchase Agreement between HHB and the utility.  Attachment I, 

Column 20, of the Water Balance Process Flow Diagram F05, provides the injectant temperatures in 

degrees Fahrenheit based on the anticipated operating scenario reflecting a high load of 14 hours per day 

(25.2 MW gross or 21.5 MW net) and a low load of 10 hours per day (13.7 MW gross or 10 MW net) and 

a supply water temperature of 60o F based on deepened supply wells.  A supply water temperature of 60o

F would result in a weighted average injectant temperature of 25.2o C (77.3o F), reflecting a temperature 

difference of 17.3o F.  The utility’s dispatch will depend on the utility’s immediate needs and will vary, but 

the anticipated operating scenario assumes an extremely high use case scenario in order to assume higher 

temperatures in the event such occurs.  One (1) 36-inch discharge line will transmit spent cooling water 

to the three UIC wells.  Injection will be controlled by isolation valves installed at each wellhead.  All 

injection wells will be designed such that the total discharge flow rate can be monitored.  Note that a prior 

analysis assumed shallower supply wells and a supply water temperature of 70o F (which are both no 

longer the case) which resulted in a weighted average discharge temperature of 87.3o F, also reflecting a 

17.3o F difference.   

Saline cooling water supplied by the production supply wells has a high dissolved mineral content (from 

seawater contribution).  Over time, precipitates may form within the supply and discharge lines, and the 

UIC wells, diminishing flow rates and supply capacity.  To minimize precipitation, manganese dispersant 

may be used as an additive to the non-contact cooling water.  The anticipated dosage rate to be achieved 

during normal operating conditions will be approximately 2 ppm.  Tests will be run once the system is on-

line to experimentally determine the optimum target concentration. The proposed manganese dispersant 

is Nalco product number 3DT12 (Safety Data Sheet is provided under separate file).   

3 WATER PURIFICATION SYSTEM

For efficient conversion to steam, and to prevent corrosion and scale formation within the boiler and 

water/steam tubes, impurities must be removed from the water supply.  Freshwater will undergo the 

following treatment steps before being fed to the boiler: Activated Carbon Filtration (intermittent 

backwash only), Water Softening (intermittent back wash only), Reverse Osmosis (RO, continuous) and 

Electrodeionization (EDI, continuous).  Only the RO and EDI units will have a discharge consisting of a high 

TDS brine water. Reject water from Water Purification System (i.e., the RO and EDI) will be discharged at 

an average rate of 17 gpm or up to 24,480 gpd.  Reject water will be discharged direct to the collection 

sump and passed through a 10-micron duplex cartridge filter.  
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4 STEAM POWER GENERATION

4.1 Boiler Feedwater Amendments 

In addition to upstream treatment, chemical additives will be used to further purify the Boiler Feedwater.  

Liquid amine will be used to control acidity and maintain a neutral pH; an oxygen scavenger and corrosion 

inhibitor will be used to protect ferrous and non-ferrous metals, and anti-scale polymers will be used to 

prevent scale buildup.  Concentrations of each additive will be adjusted as necessary to maintain target 

water quality parameters as determined by in-house laboratory analysis.  A summary of the types of 

chemical additives to be used are presented in Attachment IV Effluent Characterization Chart.  Safety Data 

Sheets (SDS) for each proposed additive are included under a separate file. 

4.2 Boiler Blowdown 

Because the boiler is only 99% efficient, 1% of the Boiler Feedwater will be intermittently discharged from 

the Blowdown Tank.  This effluent stream will contain low levels of calcium phosphate and iron phosphate 

precipitates resulting from the reaction of water treatment chemicals within the Boiler Feedwater.  Boiler 

Blowdown water will be generated intermittently at an average rate of 6 gpm.   

Boiler Blow Down discharge will be treated to remove residual petroleum products and suspended solids.  

Blow down will be directed to a 3,000-gallon oil-water separator upstream of a collection sump. 

Suspended solids will be removed by a duplex 10-micron cartridge filter located after the sump. The 

collection contents are pumped into the cooling-water discharge line and comingled with once-through 

cooling water. 

5 MAINTENANCE WATER

Non-potable fresh water from Mauka Wells #1 and #2 will be used during maintenance operations for 

cleaning equipment and general housekeeping.  Floor drains within the turbine and boiler buildings will 

be collected and routed to the 3,000-gallon oil-water separator and sump. The discharge volume is 

expected to be small (<500 gpd) and will be characterized by high TSS from dirt, ash, and other general 

floor debris. This effluent may also contain residual oil due to incidental drips from equipment lubricants.   

6 LAVATORIES

Potable fresh water from the County of Hawaii Department of Water Supply will service lavatories, 

showers, emergency safety shower, kitchen sink and water fountains.  Associated domestic wastewater 

will be discharged to a separate individual wastewater system (IWS or septic system and on-site disposal 

system). 

A Discharge Summary is provided in Attachment V.   
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Point Number
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Point Name Fresh water

from wells

Blowdown sub

cooling

To water

treatment system

General Plant

Use

Activated Carbon

Back Wash

Softener Inlet

Flow

Softener

Back Wash

RO Feed

RO Reject

RO Permeate

EDI Reject

DI Product CBT Drain IBT Drain

Sump Inlet Flow

Sump Outlet

Flow

Saline Water

Production

Flow to Steam

Surface

Condenser

Flow to aux

equipment cooling

heat exchangers

Condenser /

Aux cooling

combined

discharge flow

Maintenance

Drains

Design Water Flow gpm

371 120 201 50 63 138 34 104 26 78 8 70 6 236 373 746 15,000 13,900 1,100 15,000 40

High Load
25.2 MW Gross
21.5 MW Net

Average Water Flow gpm

59 2 52 5 0 52 0 52 13 39 4 35 4 6 23 23 15,000 13,900 1,100 15,000 0.3

Temperature
°F 70 70 70 70 70 70 70 70 70 70 70 70 244 140 82 82 60 60 60 81.2 70

Low Load
13.7 MW Gross
10 MW Net

Average Water Flow gpm 59 2 52 5 0 52 0 52 13 39 4 35 4 6 23 23 15,000 13,900 1,100 15,000 0.3

Temperature
°F 70 70 70 70 70 70 70 70 70 70 70 70 244 140 82 82 60 60 60 70.3 70
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ATTACHMENT IV - HHB- Effluent Characterization Chart

Process ID Effluent Origin Effluent Description Effluent Characteristic Discharge Type Frequency
Estimated 
Concentration

Water Purification System

Activated Charcoal Backwash High TSS Intermittent every 7 days
depends on 
Freshwater well

Softening System Backwash High Total Dissolved Solids (TDS) Intermittent every 4 days
1.0 to 2.0 g/L NaCL + 
CaCl2

Reverse Osmosis System Brine High TDS Continuous Continuous 500-700 ppm

Electrodeionization System Brine High TDS Continuous Continuous <25ppm

Boiler Water Treatment Chemicals

Amine Chemical Additive Residual, breaks down inside boiler to ammonia Continuous See blowdown <5ppm Ammonia

Oxygen Scavenger Chemical Additive
Residual, breaks down inside boiler to CO2, H2O 
and N2 Vented NA NA

Anti-Scale Polymers Trace, breaks down inside boiler to CO2 andH2O Continuous See blowdown See blowdown

Anti-Scale

Tri-Sodium 
Phosphate/Di-Sodium 
Phosphate Forms precipitate with Iron and Calcium

See Intermittent 
Blowdown

See Intermittent 
Blowdown

See Intermittent 
Blowdown

Boiler Water & Main Steam

Intermittent Blow Down Off-spec Boiler Water
High TDS, Low TSS calcium phosphate and iron 
phosphate complexes, Trace ammonia Intermittent

1 to 3 times per 
day TDS<250ppm

Maintenance Operations
Bottom and Fly Ash Wash Water High TSS Intermittent twice a day NA
Housekeeping Floor washwater Oily water, detergent, TSS Intermittent weekly residual 



Hu Honua Bioenergy, LLC 

UH-3051 UIC Application 

 

SUBJECT: Boiler Water and Non-Contact Cooling Water Chemical Additive Quantities 

 

Boiler Water Treatment Chemicals 

Amine (Nalco 352)      13.2 lbs/day or 1.54 gpd 

Oxygen Scavenger (Eliminox)     6.6 lbs/day or 0.77 gpd 

Anti-Scale Polymer (Next-Guard)   6.6 lbs/day or 0.73 gpd 

Anti-Scale phosphate/polymer (Nalco BC2036)  13.2 lbs/day or 1.34 gpd 

 

Non-Contact Cooling Water 

Manganese dispersant (Nalco 3DT120)   2 gallons per 1 million gallons water 
        (43 gpd) as necessary 



July 2019 

ATTACHMENT V 
Hu Honua UIC UH-3051 

Water Discharge Summary 
References: 

a. Water Balance Process Flow Diagram”, F05 
b. Cooling Water & Industrial Waste Water Process Flow and Chemical Composition 

 

NON-CONTACT COOLING WATER DISCHARGE (#20) from Saline Water Wells to UIC 

Receives Flows from: 

• Condenser (#18), 13,930 gpm continuous, (20,044,800 gpd) 
• Heat Exchanger (#19), 1080 gpm continuous (1,555,200 gpd)  

Effluent Characterization – saline water, high dissolved mineral content, weighted average injectant 
temperature of 25.2o C (77.3o F).  

WASTEWATER SUMP DISCHARGE (#16) to UICs 

Sump receives flows from: 

o Reverse Osmosis System brine discharge (#9), 13 gpm continuous (18,720 gpd), 
receives flows from Activated Carbon and Softening System 

o Electro-deionization System (#11) (for boiler makeup water), brine discharge of 4 gpm, 
continuous, (5,760 gpd), receives flow from RO Permeate 

o Blowdown Tank Discharge (#14), 6 gpm, continuous, (8,640 gpd); receives discharges 
from: 

• Fresh Water Well Sub-cooling blowdown (#2) – 2 gpm, continuous (2,880 gpd) 
• Continuous Flash Tank Drain (#13) – 4 gpm, continuous (5,760) 

o Maintenance Water, < 500 gpd  

Effluent characterization –High TDS, Low TSS calcium phosphate and iron phosphate complexes, trace 
ammonia 

UIC Flow Summary 

Waste Stream Volume (gpd) Percent 
   
#20 Non-Contact Cooling Water  21,600,00 99.8 
#16 Sump Discharge Up to 34,000 0.2 
   

Total 21,634,000 100% 
 



Proposed Injection Quantity (1)
Injection Well Number.

#1

Injection Manner:

Continuous

Average Injection Quantity in gallons per day (gpd): representative average over a calendar week.

7211520

Maximum Injection Quantity in gallons per day (gpd): representative maximum for one day.

10816560

Injection Rate:

Fixed

Average Injection Rate in gallons per minute (gpm): representative average over 24 hours.

5008

Maximum Injection Rate in gallons per minute (gpm): representative maximum for one day.

7512

Average Injection Duration in hours per day: representative average over a calendar week.

24

Maximum Injection Duration in hours per day: representative maximum for one day.

24

Injection Pressure:

Gravity Fed

Wellhead:

Open to atmosphere (vented)

Wellhead terminus elevation in feet above (+) or below (-) ground surface.

83

If pump fed and unvented, average injection pressure in pounds per square inch (psig) at the wellhead: representative average
over time of use.

NONE PROVIDED

If pump fed and unvented, maximum injection pressure in pounds per square inch (psig) at the wellhead: representative
maximum for one day.

NONE PROVIDED

Proposed Injection Quantity (2)
Injection Well Number.

#2

Injection Manner:

PUBLICLY ACCESSIBLE Processing Note
Jaime Rimando on 3/8/2018  (Applicant Action Required) 
Are the ave. and max. quantities represent as a system flow?

8/6/2019 1:32:39 PM Page 6 of 18



Continuous

Average Injection Quantity in gallons per day (gpd): representative average over a calendar week.

7211520

Maximum Injection Quantity in gallons per day (gpd): representative maximum for one day.

10816560

Injection Rate:

Fixed

Average Injection Rate in gallons per minute (gpm): representative average over 24 hours.

5008

Maximum Injection Rate in gallons per minute (gpm): representative maximum for one day.

7512

Average Injection Duration in hours per day: representative average over a calendar week.

24

Maximum Injection Duration in hours per day: representative maximum for one day.

24

Injection Pressure:

Gravity Fed

Wellhead:

Open to atmosphere (vented)

Wellhead terminus elevation in feet above (+) or below (-) ground surface.

83

If pump fed and unvented, average injection pressure in pounds per square inch (psig) at the wellhead: representative average
over time of use.

NONE PROVIDED

If pump fed and unvented, maximum injection pressure in pounds per square inch (psig) at the wellhead: representative
maximum for one day.

NONE PROVIDED

Proposed Injection Quantity (3)
Injection Well Number.

#3

Injection Manner:

Continuous

Average Injection Quantity in gallons per day (gpd): representative average over a calendar week.

7211520

Maximum Injection Quantity in gallons per day (gpd): representative maximum for one day.

10816560

Injection Rate:

Fixed

8/6/2019 1:32:39 PM Page 7 of 18



Average Injection Rate in gallons per minute (gpm): representative average over 24 hours.

5008

Maximum Injection Rate in gallons per minute (gpm): representative maximum for one day.

7512

Average Injection Duration in hours per day: representative average over a calendar week.

24

Maximum Injection Duration in hours per day: representative maximum for one day.

24

Injection Pressure:

Gravity Fed

Wellhead:

Open to atmosphere (vented)

Wellhead terminus elevation in feet above (+) or below (-) ground surface.

83

If pump fed and unvented, average injection pressure in pounds per square inch (psig) at the wellhead: representative average
over time of use.

NONE PROVIDED

If pump fed and unvented, maximum injection pressure in pounds per square inch (psig) at the wellhead: representative
maximum for one day.

NONE PROVIDED

Well Dimensions (1)
Injection well no.

#1

Injection well location:

19.84256,-155.08539
NONE PROVIDED

Diagram For Injection Well Dimensions

Please use the following diagram to answer the questions below. Type N/A if not applicable.

Injection Well diagram

A. Elevations:

PUBLICLY ACCESSIBLE Processing Note
Jaime Rimando on 3/8/2018  (Applicant Action Required) 
Because there are only three (3) proposed injection wells, we prefer that you provide the information by filling out this
section instead of providing a table.

PUBLICLY ACCESSIBLE Processing Note
Jaime Rimando on 3/8/2018  (Applicant Action Required) 
If the proposed depth is say, 500 ft. The surface elevation and the bottom elevation must be equal to 500 ft. All
information must be accounted for.

8/6/2019 1:32:40 PM Page 8 of 18
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A. Ground Surface (ft., msl)

83.0

A. Bottom of Well (ft.,msl)

-717.0

B. Total Depth of Well Below Ground Surface (ft.)

800.0

C. Diameter of Boring (in.)

24.0

D. Well Cellar:

D. Lateral Dimensions

NA

D. Depth (ft.)

NA

D. Material

NA

E. Solid Casing:

E. Diameter (in.)

20.0

E. Stick Up (ft.):

1.0

E. Total Length (ft.)

120.0

E. Material

304 stainless

F. Perforated Casing

F. Diameter (in)

20

F. Perforation (sq. in./ L)

60

F: Stick Up (ft)

None

F. Total Length (ft.)

480

F. Material

8/6/2019 1:32:40 PM Page 9 of 18



304 stainless

G. Open Hole :

G. Diameter (in.)

24.0

G. Total Length (ft.)

200

H. Annular Backfill:

H. Capping

NA

H. Solid Casing

Grout

H. Separation

double cement baskets

H. Perforated Casing

None

H. Open Hole

None

I. Approximate Depth of Groundwater (ft.)

78.0

Optional Table for Multiple Injection Wells

The applicant may enter data in the table instead of single entries for each injection well. If using the table, do not select the "+"
icon in the section heading.

Table Data

NONE PROVIDED

Well Dimensions Spreadsheet- Attachment

HHB Well Design Figure 1 and 2.pdf - 07/31/2019 04:48 PM

Comment: NONE PROVIDED

Well Dimensions (2)
Injection well no.

#2

Injection well location:

19.84241119,-155.08544362
NONE PROVIDED

Diagram For Injection Well Dimensions

8/6/2019 1:32:40 PM Page 10 of 18



Figure 1. 
.. 

Well Section of Proposed 
Deepened Disposal Wells



Figure 2. 
.. 

Proposed Drop Pipe for 
Delivery into the Disposal Wells

14"



Please use the following diagram to answer the questions below. Type N/A if not applicable.

Injection Well diagram

A. Elevations:

A. Ground Surface (ft., msl)

83.0

A. Bottom of Well (ft.,msl)

-717.0

B. Total Depth of Well Below Ground Surface (ft.)

800.0

C. Diameter of Boring (in.)

24.0

D. Well Cellar:

D. Lateral Dimensions

NA

D. Depth (ft.)

NA

D. Material

NA

E. Solid Casing:

E. Diameter (in.)

20.0

E. Stick Up (ft.):

1.0

E. Total Length (ft.)

120.0

E. Material

304 Stainless

F. Perforated Casing

F. Diameter (in)

20.0

F. Perforation (sq. in./ L)

60

F: Stick Up (ft)

NA

8/6/2019 1:32:40 PM Page 11 of 18
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F. Total Length (ft.)

480

F. Material

304 Stainless

G. Open Hole :

G. Diameter (in.)

24.0

G. Total Length (ft.)

200.0

H. Annular Backfill:

H. Capping

NA

H. Solid Casing

Grout

H. Separation

Double Cement Baskets

H. Perforated Casing

None

H. Open Hole

None

I. Approximate Depth of Groundwater (ft.)

78.0

Optional Table for Multiple Injection Wells

The applicant may enter data in the table instead of single entries for each injection well. If using the table, do not select the "+"
icon in the section heading.

Table Data

NONE PROVIDED

Well Dimensions Spreadsheet- Attachment

HHB Well Design Figure 1 and 2.pdf - 07/31/2019 04:49 PM

Comment: NONE PROVIDED

Well Dimensions (3)
Injection well no.

#3

Injection well location:

8/6/2019 1:32:40 PM Page 12 of 18



Figure 1. 
.. 

Well Section of Proposed 
Deepened Disposal Wells



Figure 2. 
.. 

Proposed Drop Pipe for 
Delivery into the Disposal Wells

14"



19.84225579,-155.08548802
NONE PROVIDED

Diagram For Injection Well Dimensions

Please use the following diagram to answer the questions below. Type N/A if not applicable.

Injection Well diagram

A. Elevations:

A. Ground Surface (ft., msl)

83.0

A. Bottom of Well (ft.,msl)

-717.0

B. Total Depth of Well Below Ground Surface (ft.)

800.0

C. Diameter of Boring (in.)

24.0

D. Well Cellar:

D. Lateral Dimensions

NA

D. Depth (ft.)

NA

D. Material

NA

E. Solid Casing:

E. Diameter (in.)

20.0

E. Stick Up (ft.):

1.0

E. Total Length (ft.)

120.0

E. Material

304 Stainless

F. Perforated Casing

F. Diameter (in)

20.0

F. Perforation (sq. in./ L)

8/6/2019 1:32:40 PM Page 13 of 18
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60

F: Stick Up (ft)

NOne

F. Total Length (ft.)

480

F. Material

304 Stainless

G. Open Hole :

G. Diameter (in.)

24.0

G. Total Length (ft.)

200.0

H. Annular Backfill:

H. Capping

NA

H. Solid Casing

Grout

H. Separation

Double Cement Baskets

H. Perforated Casing

None

H. Open Hole

None

I. Approximate Depth of Groundwater (ft.)

78.0

Optional Table for Multiple Injection Wells

The applicant may enter data in the table instead of single entries for each injection well. If using the table, do not select the "+"
icon in the section heading.

Table Data

NONE PROVIDED

Well Dimensions Spreadsheet- Attachment

HHB Well Design Figure 1 and 2.pdf - 07/31/2019 04:49 PM

Comment: NONE PROVIDED

8/6/2019 1:32:40 PM Page 14 of 18



Figure 1. 
.. 

Well Section of Proposed 
Deepened Disposal Wells



Figure 2. 
.. 

Proposed Drop Pipe for 
Delivery into the Disposal Wells

14"



Construction
Drilling Contractor

Water Resources International

Describe the Proposed Injection Well Construction Method:

Rotary drilled

Injection Test
Describe Proposed Injection Test

Each of the three wells will be tested in the same manner. Initially, a step build up test will be run for at least three and possibly more
disposal rates. The objective of the step test will be to define the well’s maximum capacity with gravity disposal and to select the
flowrate at which to run the subsequent 12-hour constant rate test. The goal for each well is to achieve a minimum sustainable
disposal capacity of at least 5000 GPM. The desired disposal capacity is 7500 GPM so that the plant can be run at its maximum
production rate while one of the three disposal wells is out of service for rehabilitation of its disposal capacity. Otherwise, power plant
production would need to be curtailed during well rehabilitation events. The source of water, dependent on the status of well
construction, would either be one or more of the supply wells or one of the other disposal wells. In either case, build up in the well
being tested would be measured in a pair of sounding tubes, one for manual measurements of build up with an electric sounder
and the other to record build up with a data logger. Water level responses in the other disposal wells and in the nearest supply well
would also be monitored with downhole data loggers.

Water Quality
Source(s) of nonpotable water serving the facility:

State Well Nos. 5005-003, 004, 005 and 009

Source of potable water serving the facility:

County of Hawaii Board of Water Supply

Available Groundwater Quality (If available):- Attachment

NONE PROVIDED

Comment: NONE PROVIDED

Special Comments or Considerations
Would the injection activity pursuant to this proposed permit application affect any public trust or Native Hawaiian resources or
the exercise of traditional cultural practices in the vicinity?

No

If you selected "yes" above, indicate what feasible action can be taken to protect those resources or exercise of practices.

NONE PROVIDED

Please describe any additional information that should be taken into consideration for processing your application.

A memorandum for the Basis of the Request to Deepen the Hu Honua Bioenergy Disposal Wells (July 31, 2019) is attached for
reference. A memorandum "Thermal Analysis of Future Cooling Water Discharge Refined Groundwater Modeling" (May 16, 2019) is
provided for additional information on the thermal analysis of the planned wells.

And/Or Provide supporting attachment(s).- Attachment

HHB Request to Deepen wells 7-31-19.pdf - 08/06/2019 01:01 PM

20190516 HHB Integral Memo Thermal Study Progress 2019-05-16.pdf - 08/06/2019 01:01 PM

Comment: NONE PROVIDED

Attachments

8/6/2019 1:32:40 PM Page 15 of 18



Email to:  Wil Yamamoto, Warren Lee, Steve Spengler, William Cutler, and Sean Kosinski 
 

 July 31, 2019 
 

19-088.r7  | 19-29 
Basis of the Request to Deepen the 

Hu Honua Bioenergy, LLC Disposal Wells 
  UIC Application No. UH-3051  
 
Introduction 
 
 Based on the Approval to Construct (ATC) dated June 14, 2018 from the State Department of 
Health (DOH), Hu Honua Bioenergy, LLC (HHB) began construction of its first of three disposal wells.  
The ATC allowed the wells to be drilled to 400-foot depth (about 320 feet into groundwater) and limited 
the method of disposal to the available gravity head, meaning a maximum water level build-up in the well 
of about 80 feet, the distance from the top of the groundwater to ground level. 
 
 After Well No. 1 had been drilled to its permit-approved 400-foot depth, a disposal test was run on 
February 1, 2019 to determine its capacity with a build-up in the well of no more than 80 feet.  That 
capacity was determined to be 2950 gallons per minute (GPM).  The HHB plant requires the combined 
capacity of its three disposal wells be 15,000 GPM (21.6 MGD).  At a minimum, each of the wells would 
have to have a capacity of at least 5,000 GPM.  Capacities of 7,500 GPM would be far more preferable 
so that the 15,000 GPM plant disposal requirement could be met with two wells while the third was off-line 
for maintenance and/or rehabilitation.  Clearly, far greater capacity than can be provided at 400-foot well 
depths and gravity delivery is required. 
 
 
Proposed Well Modifications to Achieve the Required Disposal Capacity 
 
 An application to modify the wells to provide the required disposal capacity has been submitted to 
DOH.  The requested well section modifications include the following changes and additions: 
 

• The well depths would be increased from 400 to 800 feet; 
• Louvered casing, which was not included in the original well design, would be installed; and 
• Water would be delivered into the well with a drop pipe. 

 
 Figures 1 and 2 illustrate the revised well sections as proposed.  Figure 2A schematically 
illustrates disposal into the well, down the drop pipe, and into the formation.  The increased depth is 
needed to provide the required capacity.  The louvered casing will allow rehabilitation of well disposal 
capacity by surge blocking as well as by pumping, improving the effectiveness of the rehabilitation.  The 
use of the drop pipe for delivery into the well is to minimize air entrainment which can temporarily reduce 
disposal capacities dramatically. 
 
 
 
Testing Protocol to Potentially Modify the Design of the Disposal Wells 
 
 Figure 3 is a temperature and salinity profile through the water column of UIC Well No. 1 at its 
present 400-foot depth.  The groundwater gets colder and more saline with depth.  At the proposed 800-
foot deepened disposal well depths, it is likely that the groundwater salinity will be comparable to ocean 
water in the lowest 300 to 350 feet. 
 
 As presently proposed and illustrated on Figures 1 and 2, disposal would occur into brackish and 
saline groundwater.  After the disposal wells have been drilled to 800-foot depths and before they have 
been cased, two disposal tests will be run.  The first would have disposal into both brackish and saline 
groundwater.  The second would have disposal limited, using an inflatable packer on the drop pipe, to the 
zone of saline groundwater in the lower portion of the well.  Results would be presented to and discussed 
with the Department of Health.  If it is feasible to limit disposal into the saline zone, the well design 
illustrated on Figure 1 would be modified to increase the length of 20-inch solid casing (and grouted 
annulus) and decrease the length of louvered casing by a similar amount to limit disposal into saline 
groundwater. 
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19-088.r5  | 19-01 

 

 
Monitoring the Potential Impact on the Department of Water Supply’s Kulaimano Well 
 
 In letters to DOH, the County Department of Water Supply (DWS) has expressed its concern that 
the plant’s pumping and disposal activities may adversely impact its Kulaimano (Pepeekeo) Well, 
identified as State No. 5006-001.  Monitoring during testing and subsequent operation of the HHB wells 
will be undertaken to specifically address DWS’ concerns.  The DWS well is located a little over a mile 
inland from the HHB wells.  There are two wells situated almost midway between the HHB wells and the 
DWS well.  They are identified as Well Nos. 5005-001 and -007 and both are owned by HHB (their 
locations are shown on Figure 4; note that Well 5005-007 has replaced Well 5005-002 at the same 
location, as Well 5005-002 has been sealed). 
 
 Testing of each of the three disposal wells after deepening to 800-foot depth will be done 
according to the permit requirements which will include a 12-hour constant rate test at 5000 GPM or 
possibly greater rate, depending on individual well capacity.  The source of water for these disposal tests 
will be one (or possibly more than one) of the three existing supply wells.  At least 24 hours in advance of 
each of these tests, water level recorders will be installed in both of the intervening HHB wells.  The 
recorders will be retrieved 24 or more hours after the end of each test.  The water level records will then 
be analyzed for any response to the testing activity.  Within seven (7) calendar days or less from the end 
of the test, results of the monitoring will be submitted to DOH-UIC.  All results will also be incorporated 
into the permit-required final report. 
 
 These DOH-UIC permit-required tests will be for one disposal well at a time.  When the plant is in 
operation, there will be two or three disposal wells and three of the supply wells operating.  Total pumping 
and disposal will be at 15,000 GPM.  Also, the water being disposed will be up to 17°F warmer than 
produced by the supply wells, allowing temperature as well as water level to be monitored at both 
intervening HHB wells.  Extended monitoring of both water level and temperature in the two HHB 
intervening wells will be conducted to determine if the supply and disposal activities at the HHB plant will 
have a detectable impact at either of the two intervening wells.  During the plant’s first year of operation, 
reports of this ongoing monitoring would be submitted to DOH-UIC on a monthly basis. 
 
 
Groundwater Modeling of Potential Thermal Impacts 
 
 As described in the May 16, 2019, “Thermal Analysis of Future Cooling Water Discharge, Refined 
Groundwater Modeling” by Integral Consulting Inc., a groundwater model using the USGS Seawat 
program has been developed and is currently being refined.  This refinement will enable potential impacts 
on groundwater to be predicted over an area large enough to include DWS’ Kulaimano Well and to better 
predict where in the marine environment the spent cooling water will emerge.  Notably, data from the 
deepened disposal wells, including salinity and temperature profiling, will become available for further 
refinement of the groundwater model.  Based on the data available to date, preliminary model simulations 
of the 800 feet deep disposal wells indicate that the effect of HHB operations on groundwater will not 
extend as far inland as the closest of the two HHB intervening wells, much less the DWS well further 
inland.  This is illustrated on Figure 4.  The gray area in the plan view at the top of Figure 4 identifies 
areas inland and offshore of the HHB supply and disposal wells where increases in groundwater 
temperatures are simulated to be increased by more than 0.5°F.  The inland extent does not reach either 
of the two HHB intervening wells.  The lower cross section drawing on Figure 4 is aligned and at the 
same horizontal scale as the modeled area depicted on the plan view above.  These simulation results 
are to be verified with monitoring of the intervening wells during testing and subsequently after the plant is 
put into operation as described above.   
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Figure 1. 
.. 

Well Section of Proposed 
Deepened Disposal Wells



Figure 2. 
.. 

Proposed Drop Pipe for 
Delivery into the Disposal Wells

14"



COOLING WATER DISCHARGE
WATER LEVEL BUILD UP

DURING DISPOSAL

Figure 2A. 
. 

Delivery of Cooling Water Discharged 
into the Disposal Wells
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Figure 3
Salinity and Temperature Profile through the Water Column

of Hu Honua UIC Well No. 1 on January 7, 2019

Salinity Temperature



Figure 4.
Model Cross Section and Area where Model-Simulated 
change in Groundwater Temperature Exceeds 0.5 °F in Model 
Layer 22 (-100 to -110 ft msl), Anticipated Operating Scenario

Notes: 
Refined groundwater model, report in preparation.
Change in temperature between anticipated operating scenario and no HHB operations (base case) after 50 years of operations.
Temperatures shown in model layer 22 (-100 to -110 ft msl, bottom of Kulaimano well at -114 msl).
Coordinate System: NAD83/Hawaii US ft.
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May 16, 2019 
 

Integral Consulting Inc. 1 

THERMAL ANALYSIS OF FUTURE COOLING WATER DISCHARGE 
REFINED GROUNDWATER MODELING  
Hu Honua Bioenergy, Pepeekeo, Hawaii 

This memorandum provides technical information regarding thermal analysis of planned 
spent cooling water discharge into a suite of underground injection control (UIC) wells at 
the Hu Honua Bioenergy (HHB) facility.  The evaluation of the thermal effects of spent 
cooling water and its potential temperature effects on ocean water were described in the 
Integral report entitled Thermal Analysis of Future Cooling Water Discharge, Hu Honua 
Bioenergy, Pepeekeo, Hawaii, dated May 1, 2018. 

A more robust “refined” numerical groundwater model is currently being constructed to 
provide more accurate estimates of the distribution of thermal effects as a result of injected 
spent cooling water migration and discharge to the adjacent ocean.  The refined model 
evaluates UIC wells extending to 800 feet depth, as opposed to 400 feet depth evaluated in 
the original model. 

In summary, the refined modeling of spent cooling water discharge to 800-foot deep UIC 
wells indicates a temperature change of well less than 1.0°C (1.8°F) at the bottom of the 
ocean.  Actual monitoring of bottom ocean temperatures in the anticipated area of thermal 
discharge will be conducted to confirm model predictions.  The anticipated area of thermal 
discharge offshore of the HBB facility is shown on the attached figure. 

Refined Groundwater Model 

Integral is in the process of building a more refined groundwater numerical model, of 
larger aerial extent with finer (smaller) grid cells and layers than the original model.  The 
refined model will improve the accuracy of predictions of groundwater flow and thermal 
distribution during cooling water pumping and spent cooling water discharge to UIC 
wells.  The refined model extent is 16,000 feet in the east-west direction and 9,000 feet in the 
north-south direction, centered over the HHB facility (see Figure 1).  The model includes 46 
vertical layers and extends to 1500 feet below sea level elevation.  The total number of 
model cells in the refined model is approximately one million.  Grid cells are finer across 
the area of HHB production and UIC wells, with the fine cell resolution carried offshore 
into the anticipated area of thermal discharge of groundwater at the ocean floor. 

Model simulations were run under an anticipated operating scenario of 21.6 million gallons 
per day of groundwater pumped from three cooling water production wells, and the same 
flow discharged as spent cooling water to three 800-foot deep UIC wells.  The temperature 



 
Refined Groundwater Modeling  
Hu Honua Bioenergy, Pepeekeo, Hawaii May 16, 2019 
 
 

Integral Consulting Inc. 2 

of spent cooling water was modeled at 29.6°C (85.3°F), based on engineering calculations 
using an expected temperature of raw cooling water from production wells at 20°C (68°F)1.  
Based on preliminary model runs, the area of anticipated thermal discharge at the ocean 
floor, as a result of spent cooling water injection, is located offshore of the HHB facility as 
shown on the attached figure.   

Anticipated Thermal Effects 

Consistent with the results of the original modeling work, after several years when 
temperature equilibrium is achieved, the temperature of groundwater within the aquifer 
below the aquifer/ocean interface will be slightly cooler than the UIC discharge 
temperature.  Prior modeling (with original groundwater model) of thermal discharge from 
groundwater into the bottom ocean water indicated less than 1.0°C (1.8°F) of temperature 
increase above ambient at the ocean bottom.  The current refined model, with 800-foot deep 
UIC wells, indicates groundwater temperatures about 1.1°C (2°F) cooler than under the 
prior model.  Although refined modeling work has not yet progressed to estimates of 
bottom water temperature using the refined groundwater model output, we anticipate 
similar findings of less than 1.0°C (1.8°F) of temperature increase above ambient 
temperature at the ocean floor. 

Planned Ocean Bottom Monitoring Program – Model Validation 

In order to validate the predictions provided by the refined numerical groundwater model, 
an ocean floor thermal monitoring program is being planned by HHB, to be implemented 
prior to UIC well operations and continuing into the operational period.  The monitoring 
program will include deployment of temperature loggers at multiple locations on the ocean 
floor across the area of anticipated thermal discharge.  At each monitoring location a pair of 
temperature data loggers will be placed at the ocean floor and 1 meter above the ocean 
floor.  In addition, acoustic doppler current profilers will be deployed to further 
understand heat dissipation.  The monitoring program data will validate, and in fact will 
supersede predictions of thermal effects from modeling. 

                                                      
1 Prior modeling assumed a raw cooling water temperature of 21.1°C (70°F) in the absence of site-specific data.  
However, a recent temperature profile in the first UIC well drilled to 400 feet depth showed a maximum 
temperature of 20.2°C (68.4°F) below surface casing at -60 feet mean sea level, and cooler water to 17.8°C (64°F) 
near the bottom of well at -300 feet mean sea level. 
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