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The Board of Water Supply, City and County of Honolulu, will hold a Regular Meeting on Monday, 
December 13, 2021, at 2:00 p. m. in the Boardroom, Public Service Building, 630 South Beretania Street, 
Honolulu, Hawaii. 

Pursuant to the Emergency Proclamation issue::I by Governor David Y. lge on November 29, 2021, 
related to the COVID-19 emergency, in order to allow public participation in a manner consistent 
with social distancing practices, the following procedures are in effect forthe meeting. 

So me Board members may be participating in the meeting by interactive conference technology 
from remote locations. 

TESTIMONY 

Testimony can be submitted as follows: 

• 

• 

• 

• 

• 

Written testimony may be emailed to boc1"d@hbV11S.org or faxed to (808) 7 48-5079 . 
Testimony is due by Monday, December 13, 2021, at noon. Written testimonies should 
include the submitters address, email address, and phone number. Written testimony will 
be posted to the BWS website at boardofwatersuppw.com. 
Mail written testimony to Board of Water Supply, 630 S. Beretania St., Honolulu, HI 
96843. Testimony is due by Monday, December 13, 2021, at noon. 
On-line testimony will be accepted at boardolwatersupply.com'testimony Fill out the 
testimony form. Due by Monday, December 13, 2021, at noon. 
Telephone testimony will be accepte::I during the meeting at (808) 7 48-6040. Callers will 
be p laced in a queue and brought up to testify one at a time. 
In-person testimony will not be accepted . 

Testimony is limited to two (2) minutes and shall be presented by the registered speaker only. 

MATERIALS AVAILABLE FOR INSPECTION 

Meeting materials ("board packet" under HRS Section 92-7.5) are accessible at 
www.boardofwatersupply.com/boardmeetings. 

YIEYYING THE MEETJNG 

The meeting will be viewable via live streaming on: 
(1) the BWS website: www.boardo1watersupply.com'live. Video will appear on
screen. You may have to click the arrow on video to start it. You may have to unmute
audio as mute::I aud io tends to be the defatJt setting.





The agenda for the December 13, 2021, Regular Meeting of the Board of Water Supply 
is as follows: 

ITEMS REQUIRING BOARD ACTION 

1. Approval of the Minutes of the Regular Meeting Held on November 22, 2021

2. Considering Adoption of Resolution No. 931, 2021 Regarding the Navy's Red Hill
Bulk Fuel Storage Facility and Associated Water Contamination Issues

3. Authorizing a Public Hearing to Consider a Proposed Amendment, to Add an
Emergency Halawa Valley Groundwater Monitoring Wells Project, to its Fiscal
Year 2021-2022 Capital Improvement Program Budget in Response to the
Reported Contamination of the Navy's Red Hill Shaft

ITEMS FOR INFORMATION 

1. Board of Water Supply Financial Update

2. 2021 Customer Satisfaction Survey

3. Status Update of Groundwater Levels at All Index Stations

4. Water Main Repair Report for November 2021

EXECUTIVE SESSION 

1. Approval of the Minutes of the Executive Session Held on November 22, 2021

2. To Consult with the Board's Attorney on Questions and Issues Pertaining to the
Board of Water Supply's Proposed Settlement of Claim #21-049, Relating to
Property Damages at 86-268 Alamihi Street, Waianae, Hawaii following an 8"
PVC Main Break at 86-277 Kawili Street, Waianae, Hawaii on February 1, 2021
[HRS §92-5(a)(4}J

3. To Consult with the Board's Attorney on Questions and Issues Pertaining to the
Board of Water Supply's Proposed Settlement of Claim #20-069-F, Relating to
Property Damages to several units at AOAO Waikalani Woodlands, Hawaii
following a Board of Water Supply Pressure Reducing Valve failure on March 13,
2020 [HRS §92-5(a)(4}]

4. To Consult with the Board's Attorney on Questions and Issues Pertaining to the
Board's Powers, Duties, Privileges, Immunities, and Liabilities Pertaining to
Matters Concerning the Kalawahine 2.0 MG Reservoir and Connecting Pipelines
[HRS §92-5(a)(4)]



5. To Consult with the Board's Attorney on Questions and Issues Pertaining to the
Board's Powers, Duties, Privileges, Immunities, and Liabilities Pertaining to
Matters Concerning the Red Hill Bulk Fuel Storage Facility [HRS §92-5(a)(4)]



M!NUifS 

THE REGULAR MEETING OF THE 
BOARD OF WATER SUPPLY 

December 13, 2021 

At 2:06 PM on December 13, 2021, in the Board Room of the Public Service Building at 630 
South Beretania Street, Honolulu, Hawaii, Board Chair Andaya called to order the Regular 
Meeting. 

Present: 

Also Present: 

December 13, 2021 

Bryan P. Andaya, Chair 
Kapua Sproat, Vice Chair via WebEx 
Max Sword, Board Member 
Na'alehu Anthony, Board Member via WebEx 
Jade T. Butay, Board Member, Ex-Officio 

via WebEx 
Roger Babcock, Jr., Board Member, Ex-Officio 

via WebEx 

Ernest Lau, Manager and Chief Engineer 
Ellen Kitamura, Deputy Manager and Chief Engineer 

via WebEx 
Jason Takaki, Program Administrator, 

Capital Projects Division via Vimeo 
Scott Poomaihealani, Assistant Program Administrator, 

Customer Care Division via Vimeo 
Kathleen Elliott-Pahinui, Information Officer, 

Communications Office via WebEx 
Raelynn Nakabayashi, Executive Assistant I, 

Executive Support Office 
Jason Nikaido, Acting Program Administrator, 

Field Operations Division via WebEx 
Joseph Cooper, Waterworks Controller, 

Finance Division via WebEx 
Michele Thomas, Executive Assistant I, 

Human Resources Office via Vimeo 
Henderson Nuuhiwa, Program Administrator, 

Information Technology Division 
viaVimeo 

Michael Matsuo, Land Administrator, Land Division 
via WebEx 

Erwin Kawata, Program Administrator, 
Water Quality Division via WebEx 

Barry Usagawa, Program Administrator, 
Water Resources Division via WebEx 

Kevin lhu, Program Administrator, 
Water System Operations Division 
via Vimeo 

Kathy Mitchell, Administrative Services Officer 
viaVimeo 
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December 13, 2021 

Others Present: 

Absent: 

Becki Ward, Ward Research via WebEx 
Deanna Thyssen, Manager's Secretary via WebEx 
Joy Cruz-Achiu, Board Secretary 
Steven Norstrom, Information Specialist 11, 

Communications Office via WebEx 
Stella Bernardo, Information Specialist 11, 

Communications Office via WebEx 
Michele R. Harman, Community Relations Specialist, 

Communications Office via WebEx 
Blaine Fergerstrom, Information Specialist II, 

Communications Office via WebEx 

Jeff Lau, Deputy Corporation Counsel 
viaWebEx 

Jessica Wong, Deputy Corporation Counsel 
viaWebEx 

Ray C. Soon, Board Member 
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REGULAR MEETING 

Chair Bryan Andaya requested a roll call for the Regular Meeting. Chair Andaya asked each 
Board Member to respond verbally when their names were called. Vice Chair Kapua Sproat, 
aye; Board Member Na'alehu Anthony, aye; and Board Member Jade Butay, aye. 

Chair Andaya introduced those present in the Boardroom, Manager Ernest Lau and Board 
Secretary Joy Cruz-Achiu. 

Chair Andaya announced that Steven Norstrom, Information Specialist II from the 
Communications Office would be monitoring public testimony via WebEx. Also joining via WebEx 
from the City and County Corporation Counsel were Deputy Jeff Lau and Deputy Jessica Wong. 

Chair Andaya requested all attendees calling in or video conferencing to please mute their 
microphones when not speaking to the audience. When intending to speak, unmute their 
microphone and identify themselves before speaking. He announced if anyone on WebEx should 
encounter any technical issues during the meeting to please use the WebEx chat to connect with 
the Board of Water Supply (BWS) support team. 

Chair Andaya stated that the Board of Water Supply (BWS) is dedicated to providing safe, 
dependable, and affordable water now and into the future. 

Chair Andaya stated the following procedures are in effect for the meeting: 

Board Members are participating from remote locations via WebEx. 

Chair Andaya shared the various ways to submit testimony: Written testimony may be submitted 
by email to board@hbws.org. by fax to (808) 748-5079; mailed to Board of Water Supply, 630 S. 
Beretania St., Honolulu, HI 96843; or online at the boardofwatersupply.com/testimony. which 
were all due on Monday, December 13, 2021, at noon. However, late testimony will be accepted 
by email, fax, or mail. Telephone testimony is accepted by calling (808)748-6040, where you will 
be put in the queue and allowed to testify one at a time. Unfortunately, due to the pandemic, in­
person testimony is suspended. Pursuant to HRS Section 92-7.5, Board Meeting materials are 
available to view on our website at www.boardofwatersupply.com/boardmeeting. 

Chair Andaya also announced the Board Meeting is broadcasted live on the BWS website at 
www.boardofwatersupply.com/live. 

APPROVAL OF 
MEETING 

MOTION 
TO APPROVE 

December 13, 2021 

Approval of the Minutes of the Regular Meeting Held on November 22, 
2021 

Na'alehu Anthony and Jade Butay motioned and seconded, respectively, 
to approve the Minutes of the Regular Meeting of November 22, 2021. The 
motion was unanimously carried. 
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THE MINUTES OF THE REGULAR MEETING HELD ON 
NOVEMBER 22, 2021, WERE APPROVED AT THE 
DECEMBER 13, 2021 BOARD MEETING 

AYE NO COMMENT 

BRYAN P. ANDAYA X 

KAPUA SPROAT X 

RAYC.SOON ABSENT 

MAXJ.SWORD ABSENT 

NA'ALEHU ANTHONY X 

JADE T. BUTAY X 

ROGER BABCOCK JR. ABSENT 
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CONSIDERING 
ADOPTION OF 
RESOLUTION 
NO. 931, 2021 
REGARDING THE 
NAVY'S RED HILL 
BULK FUEL 
STORAGE 
FACILITY AND 
ASSOCIATED 
WATER 
CONTAMINATION 
ISSUES 

DISCUSSION: 

December 13, 2021 

"December 13, 2021 
Chair and Members 
Board of Water Supply 
City and County of Honolulu 
Honolulu, Hawaii 96843 

Chair and Members: 

Subject: Considering Adoption of Resolution No. 931, 2021 
Regarding the Navy's Red Hill Bulk Fuel Storage Facility 
and Associated Water Contamination Issues 

We submit for your consideration of Resolution No. 931, 2021 
regarding the Navy's Red Hill Bulk Fuel Storage Facility and recent water 
contamination issues at Joint Base Pearl Harbor Hickam (JBPHH). 

On December 2, 2021 the Navy determined their Red Hill Shaft water 
source is contaminated with petroleum and the source of fuel odors present 
in JBPHH housing tap water. That night, the Board of Water Supply (BWS) 
shut down Halawa Shaft pumping station that delivers 20% of the water to 
metropolitan Honolulu to prevent any fuel contamination of the BWS 
Honolulu water system. 

The proposed Resolution before you today reaffirm the need to protect our 
drinking water aquifer and urges the Navy to take swift action to install 
secondary containment or relocate the fuel away from the aquifer and we 
ask the Board for your approval of this Resolution. 

Attachment" 

Respectfully Submitted, 

Isl ERNEST Y. W. LAU, P.E 
Manager and Chief Engineer 

Chair Bryan Andaya announced that he would be taking the agenda out of 
order. He stated Resolution No. 931, 2021 pertained to the Navy's Red Hill 
Bulk Storage Facility which is also being discussed in Executive Session, 
therefore would return to this item. 

At 4:44 PM the Board reconvened in the Board's Regular Board meeting to 
discuss action number 2, Resolution 931, 2021 Regarding the Navy's Red 
Hill Bulk Fuel Storage Facility and Associated Water Contamination Issues. 

Erwin Kawata, Program Administrator, Water Quality Division gave the 
report. 

During Mr. Kawata's presentation, Chair Andaya asked to explain why the 
BWS stopped pumping water from the BWS Halawa Shaft. 

Mr. Kawata explained that pumping at Halawa Shaft was stopped to stow 
the migration of petroleum contamination to Halawa Shaft and prevent any 
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December 13, 2021 

contamination that eventually reached Halawa Shaft from entering the 
BWS distribution system. Otherwise, the BWS would be in the same 
predicament as the U.S. Navy. He shared that the likelihood of ever being 
able to pump water from the BWS Halawa Shaft is very minimal prevent 
the chance of contaminated water entering the BWS pipelines. He stated 
that once contaminated water gets into the pipeline or aquifer it would be 
very difficult to remove the contaminants. 

Chair Andaya inquired if the BWS would not be able to use the Halawa 
Shaft after the fuel is removed from the Red Hill tanks. 

Mr. Kawata responded that removing the fuel from the Red Hill tanks would 
reduce the potential for further damage and degradation to the aquifer from 
future releases. The fuel release that caused the recent contamination of 
the Navy's Red Hill Shaft is already in the aquifer. Understanding where 
that contamination is located and traveling in the aquifer is important to 
knowing if Halawa Shaft and other BWS wells that are currently shut down 
can ever be restarted. 

Manager Lau also responded stating that removing the fuel from the Red 
Hill tanks would prevent any future leaks and risks. He added that 
understanding where the direction of the contamination plume and 
determining the direction of water flow will determine how quickly it is 
moving is important. The Navy's reporting of detecting petroleum 
contamination in the Navy's Aiea Halawa Shaft is critical to understanding 
where the contamination could be traveling in the aquifer. The Navy 
reported a preliminary detection of over nine hundred and twenty parts per 
billion TPH-diesel then shortly thereafter quickly recalled their statement. 
The Department of Health is doing additional testing that will help validate 
the finding. 

Vice Chair Kapua Sproat expressed her appreciation for all the information 
and guidance but also expressed her concern for Oahu's water future. She 
asked besides installing monitor wells in the surrounding areas what other 
steps must be taken and how many monitoring wells would need to be 
installed to detect contamination. 

Mr. Kawata replied the U.S. Navy currently has monitoring wells in place on 
their property that the BWS cannot readily access. Installing monitor wells 
that the BWS owns, would give the BWS the accessibility to data without 
having to rely on the U.S. Navy. Therefore, the next step would be to 
install 50 to 75 monitoring wells that can help identify the width, length, and 
depth of the plume across the valley. The challenge is the terrain and 
getting landowner approval. 

Vice Chair Sproat inquired on the cost of installing each monitoring well. 

Mr. Kawata responded that it can cost up to two million (M) per monitoring 
well depending on the depth of the monitoring well. 
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December 13, 2021 

Vice Chair Sproat expressed her concern about the process and time it 
could take to install a monitoring well. She asked how does the BWS gets 
the information needed now to keep the community safe. 

Mr. Kawata replied that the BWS would have to rely on the information the 
U.S. Navy provides to the Department of Health (DOH). 

Manager Lau shared that the BWS has requested for the U.S. Navy to do 
more frequent tests to determine the speed that groundwater is moving to 
plume. He shared that the BWS has requested access to the U.S. Navy's 
monitoring wells but has been denied. The U.S. Navy stated they would 
provide the BWS with the data they collect. 

Board Member Na'alehu Anthony inquired about the size of the affected 
aquifer and the potential for the plume to move. 

Mr. Kawata explained that the affected areas of interest stretch from 
Waimalu to Moanalua where the BWS wells are located and the one mile 
across the valley to the BWS Halawa Shaft. 

Manager Lau added that the Waimalu hydrologic unit estimates a 
sustainable yield of 45 million gallons per day (mgd). 

Kapua commented that there is no way to distinguish where the water 
stops flowing in the Waipahu, Waiawa, Halawa, or any other area. 

Manager Lau agreed with Vice Chair Sproat's comment stating that they 
are all connected. 

Board Member Anthony inquired about the data that was presented 
indicating elevated levels of Total Petroleum Hydrocarbons (TPH). He 
asked why no one was alerted. 

I_..., II-. Tl'H-d(pp�I TPH-oloi,bt fPH.o IP)'bl 

IHMW02 7/'JIJ/"1l>20 1900 .6 180 <0.3 •• 

RHMW02 10/12/2020 2000 ... 270 <0.3 98 

RHMW02 1/2>/2021 """ <IB ,.o <0.3 ,. 

!U-l.MW02 •l"El/"11>21 lAI)() ., "'" <0.3 69 

li',,dKI Shoft 1/�/2021 <'300 <18 <'300 <0.3 ""·' 

ltedMI Shatt •121/'11>21 <300 <IB <0.3 <0.1 

l•dtll Shoft 7/1/"ZO'll -<300 <ie <0.3 «I.I 
....... Shaft ,,,.,.,,,. <"300 <'10 <0.3 «I.I 
llodKIShc,lt 7/�/2021 <300 <II <0.3 <0.1 
llodlll Shaft 8/5/2021 <300 <'18 <0.3 «I.I 
Red Kl Shaft 1/12/2021 <300 <IB 320 <0.3 <0.1 
,..., .. ,_ 8/U 2021 <300 <II 530 <0.3 «I.I 
todKI ShoH 0/1/2021 <!00 .. ,. <0.3 ""·' 

bdKI Shaft 9/15/2021 <300 <IB <0.3 <0.1 
t.dlll 5hoH • ,,u.,,,, <:JOO ., . <0.3 CO.I 
l•dKI Shaft •l�/2021 <300 
hdtl. Shaft 

Manager Lau replied that the BWS did not have access to the information 
until late November when the DOH posted it to their website. 
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December 13, 2021 

Board Member Anthony asked what options are available and who has the 
expertise to perform the work that needs to be accomplished. 

Mr. Kawata responded that the U.S. Navy is working to remove what is 
visibly floating on the top of the water table in Red Hill Shaft or adhering to 
the subsurface rocks using activated carbon. He shared that his primary 
concern is the amount of fuel that is dissolved into the water and whether it 
will be treatable. The taste and odor threshold for DOH is 500 parts per 
billion (ppb). 

Board Member Anthony asked what will it take to get water to a safe level 
of TPH-o for the community to use. 

Manager Lau replied that the U.S. Navy will begin with using an activated 
carbon contractor to filter the TPH out of the water which will need to be 
treated and tested. 

Mr. Kawata replied that is difficult to treat water that has over 100,000 ppb 
of TPH-o even after using activated carbon. He stated that the fuel can 
dissolve in water which would also be a challenge depending on the fuel 
concentration. 

Board Member Anthony asked if he was understood correctly, that even 
after using activated carbon the water would not be safe because fuel has 
been absorbed by the rocks and surfaces of where the water is contained. 

Mr. Kawata agreed with Board Member Anthony. 

Vice Chair Sproat asked if there was any way to clean and treat the rocks 
and surfaces. 

Mr. Kawata responded that vapor extraction has been used in porous 
geology. 

Manager Lau stated to prevent any further fuel contamination to the aquifer 
is to remove the fuel and relocate the tanks. 

Vice Chair Sproat suggested that immediate and permanent removal of the 
fuel while investigating alternatives. 

Mr. Kawata mentioned that any contaminants above the groundwater 
aquifer trapped under Red Hill Shaft are still capable of migrating even 
after cleanup. 

Manager Lau added that rainfall also affects migration through the porous 
rocks above that moves fuel downward into the groundwater aquifer. 

Vice Chair Sproat inquired if the water that was being filtered with activated 
carbon was going into the storm drains. 
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MOTION 
TO APPROVE 

Mr. Kawata responded that the BWS is unclear of how the U.S. Navy is 
"flushing" the water system. The U.S. Navy would need to discuss with the 
DOH Clean Water Branch and Commission on Water Resource 
Management (CWRM). 

Board Member Anthony suggested that the U.S. Congress be urged to get 
involved. 

Chair Andaya asked if there were any further comments or questions, 
hearing none, he asked for a motion. 

Kapua Sproat and Na'alehu Anthony motioned and seconded, 
respectively, to approve the Adoption of Resolution 931, 2021 Regarding 
the Navy's Red Hill Bulk Buel Storage Facility and Associated Water 
Contamination Issues. 

Chair Andaya requested Board Secretary, Ms. Joy Cruz-Achiu conduct the 
roll call vote. 

Ms. Cruz-Achiu conducted a roll call vote: Vice Chair Kapua Sproat, aye; 
Board Member Max Sword, aye; Board Member Na'alehu Anthony, aye: 
Board Member Jade Butay, aye; Board Member Roger Babcock, aye; and 
Chair Bryan Andaya, aye. 

Ms. Cruz-Achiu announced that the motion passed with five ayes. 

ADOPTION OF RESOLUTION NO. 931, 2021 
REGARDING THE NAVY'S RED HILL BULK FACILITY 
AND ASSOCIATED WATER CONTAMINATION ISSUES, 
ADOPTED DECEMBER 13 2021 

AYE NO COMMENT 

BRYAN P. ANDAYA X 

KAPUASPROAT X 

RAYC.SOON ABSENT 

MAXJ.SWORD ABSENT 

NA'ALEHU ANTHONY X 

JADET. BUTAY X 

ROGER BABCOCK, JR. X 
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BOARD OF WATER SUPPLY 
CITY AND COUNTY OF HONOLULU 

RESOLUTION NO. 931, 2021 

NAVY RED HILL FUEL STORAGE FACILITY 
AND WATER CONTAMINATION ISSUES AT 

JOINT BASE PEARL HARBOR HICKAM 

WHEREAS, since 2014, the Board of Water Supply has raised concerns of 
potential aquifer contamination from the Red Hill fuel facility which stores more than 180 
million gallons of fuel in vintage World War II tanks, and pipelines and infrastructure that 
are located 100-feet above a major source of drinking water for Oahu residents and 
visitors; 

WHEREAS, on November 28, 2021, the Navy began receiving complaints of fuel 
odor in the tap water from JBPHH housing residents and subsequently shut down its 
Red Hill Shaft water source; 

WHEREAS, on December 2, 2021, the Navy ceased the use of its Red Hill Shaft 
after determining that its water system is contaminated with petroleum and in response, 
the Board of Water Supply shut down its Halawa Shaft pumping station that serves 20% 
of the water delivered to 450,000 residents and visitors in metropolitan Honolulu; 

WHEREAS, the Board of Water Supply appreciates Hawaii's congressional 
delegation, the Secretary of Navy, and the Governor for supporting the suspension of 
operations at the Red Hill fuel facility in response to the JBPHH water contamination 
crisis; 

WHEREAS, the Board of Water Supply reminds the Navy and the US 
Department of Defense that if secondary containment is not a feasible alternative as the 
Navy has claimed in response to previous such proposals, then the Navy and the US 
Department of Defense must find a long-term solution that involves relocating the fuel 
away from the aquifer; 

WHEREAS, the US Environmental Protection Agency and the Hawaii 
Department of Health continue to be responsible for overseeing the Navy's timely 
compliance with requirements specified under the Red Hill Administrative Order on 
Consent; and 

WHEREAS, the Board of Water Supply reiterates both its support of the armed 
forces in safeguarding the Nation and the continued investment of the federal 
government in the protection of Honolulu's aquifer. 



NOW, THEREFORE, BE IT RESOLVED by the Members of the Board of Water 
Supply, City and County of Honolulu, that the Navy must take steps to identify where 
leaks, past and present, have occurred in the system and the direction of petroleum 
movement; and in the aquifer. 

BE IT FURTHER RESOLVED that the Board of Water Supply supports ceasing 
the use of the Red Hill Fuel Facility and the immediate and permanent removal of the 
fuel while investigating alternatives; and 

BE IT FURTHER RESOLVED that the Hawaii Congressional Delegation is urged 
to introduce legislation directing the Navy to develop and implement a plan to 
decommission the Red Hill Bulk Fuel Facility and the Facility's underground tanks, and 
to appropriate funds for the Navy to implement that plan, including to identify and 
remediate any related contamination; and 

BE IT FURTHER RESOLVED that the Board of Water Supply re-iterates its belief 
that the most effective and efficient solution to the immediate crises requires the 
relocation of the fuel facility away from the Halawa Aquifer; and 

BE IT Fl NALLY RESOLVED that this Board reaffirms the need for all federal, 
state, and county agencies to collectively protect and preserve Honolulu's water 
resources. 

ADOPTED: 

----- .. � 

Bryan Andaya 
Chair 

Honolulu, Hawaii 
December 13, 2021 

ADOPTION OF RESOLUTION NO. 931, 2021 
REGARDING THE NAVY'S RED HILL BULK FACILITY 
AND ASSOCIATED WATER CONTAMINATION ISSUES, 
ADOPTED DECEMBER 13, 2021 

AYE NO COMMENT 

BRYAN P. ANDAYA X 

KAPUA SPROAT X 

RAYC.SOON ABSENT 

MAXJ. SWORD ABSENT 

NA'ALEHU ANTHONY X 

JADE T. BUTAY X 

ROGER BABCOCK JR. X 





















































AUTHORIZING A 
PUBLIC HEARING 
TO CONSIDER A 
PROPOSED 
AMENDMENT, TO 
ADD AN 
EMERGENCY 
HALAWA VALLEY 
GROUNDWATER 
MONITORING 
WELLS PROJECT, 
TO ITS FISCAL 
YEAR 2021-2022 
CAPITAL 
IMPROVEMENT 
PROGRAM 
BUDGET IN 
RESPONSE TO 
THE REPORTED 
CONTAMINATION 
OF THE NAVY'S 
RED HILL SHAFT 

DISCUSSION: 

December 13, 2021 

"December 13, 2021 
Chair and Members 
Board of Water Supply 
City and County of Honolulu 
Honolulu, Hawaii 96843 

Chair and Members: 

Subject: Authorizing a Public Hearing to Consider a Proposed 
Amendment, to Add an Emergency Halawa Valley 
Groundwater Monitoring Wells Project, to its Fiscal Year 
2021-2022 Capital Improvement Program Budget in 
Response to the Reported Contamination of the Navy's 
Red Hill Shaft 

We recommend that the Board authorize a public hearing to be held at 2:00 
p.m. on Monday, January 24, 2022, to consider the resolution to adopt the
proposed Amended Capital Improvement Program Budget for the fiscal
year beginning July 1, 2021 and ending June 30, 2022.

Attached is the draft of the "Notice of Public Hearing" to be published prior to 
the hearing date. 

Attachment" 

Respectfully Submitted, 

/s/ ERNEST Y. W. LAU, P.E 
Manager and Chief Engineer 

At 2:14 PM Chair Andaya announce that Board Member Max Sword joined 
the Board meeting and was present in the Boardroom. 

Raelynn Nakabayashi, Executive Assistant I, Executive Support Office, 
gave the report. 

Chair Andaya inquired if the public hearing is to amend the Capital 
Improvement Program (CIP} budget due to the contamination from the 
Navy's Red Hill Shaft. 

Ms. Nakabayashi replied yes, and if a public hearing was authorized by 
the Board then the Board of Water Supply (BWS} would present a Capital 
Improvement Project (CIP) budget amendment, in detail, that would include 
the new project line 3A to install monitoring wells Halawa. 

Board Member Max Sword asked if there was a way to expedite the public 
hearing process considering the urgency of the situation at Halawa and 
begin the necessary steps. 
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MOTION 
TO APPROVE 

December 13, 2021 

Ms. Nakabayashi responded that before the budget is amended, a public 
hearing must be held, and a public notice with information on the hearing 
must be published in the newspaper and online. Should the Board adopt 
the resolution amending the CIP Budget, after the public hearing, the 
funds would be available immediately to begin project 3A. 

Manager Ernest Lau explained that because Fiscal Year 2021-2022 CIP 
budget didn't include a project of this type, a new project line needed to be 
created. He stated the BWS would seek an emergency procurement 
process to expedite the construction of project 3A to install monitoring wells 
at Halawa. 

Ms. Nakabayashi explained the BWS is doing all that is possible to 
expedite the work required. The State Procurement Code, HRS Chapter 
103D does allow for emergency procurement when there are clear and 
imminent threats to public health and safety. The BWS intends to take 
quick action in response to the Red Hill emergency and work may begin 
immediately with contract awards to follow the Budget amendment. 

Vice Chair Kapua Sproat echoed Board Member Sword's concern. She 
suggested the Board hold a special meeting and public hearing. 

Manager Lau responded that holding a special meeting and public hearing 
would be possible in the first week of January 2022. The BWS would work 
together with the Board to schedule a date. 

Max Sword and Kapua Sproat motioned and seconded, respectively, 
to approve the Authorization of a Public Hearing to Consider a Proposed 
Amendment to its Fiscal Year 2021-2022 Capital Improvement Program 
Budget. 

At 2:27 PM, Chair Andaya announce Board Member Babcock joined the 
Board Meeting via WebEx. 

Chair Andaya requested Board Secretary, Ms. Joy Cruz-Achiu conduct the 
roll call vote. 

Ms. Cruz-Achiu conducted a roll call vote: Vice Chair Kapua Sproat, aye; 
Board Member Max Sword, aye; Board Member Na'alehu Anthony, aye: 
Board Member Jade Butay, aye; Board Member Roger Babcock, aye; and 
Chair Bryan Andaya, aye. 

Ms. Cruz-Achiu announced that the motion passed with six ayes. 
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NOTICE OF PUBLIC HEARING 

NOTICE IS HEREBY GIVEN that the BOARD OF WATER SUPPLY, CITY AND 

COUNTY OF HONOLULU, will hold a PUBLIC HEARING in the Board Room, Public Service 

Building, 630 South Beretania Street, on Monday, January 24, 2022, at 2:00 p.m. or soon 

thereafter, where all interested persons shall be afforded the opportunity of being heard, while 

complying with all directives from the Governor of the State of Hawaii and the Mayor of the City 

and County of Honolulu, on the adoption of the proposed Amendment to the Fiscal Year (FY) 

2021-2022 Capital Improvement Program Budget of the Board of Water Supply for the fiscal 

year beginning July 1, 2021 and ending June 30, 2022. 

Information to be discussed at this public hearing will be made available online at 

www.boardofwatersupply.com. All comments on or suggested changes to the proposed 

Amended FY 2021-2022 Capital Improvement Program Budget of the Board of Water Supply 

should be filed in writing before the date of the public hearing or presented in person at the time 

of the hearing, via technically feasible methods complying with all directives from the Governor 

of the State of Hawaii and the Mayor of the City and County of Honolulu. Persons wishing to 

present oral testimony are requested to register by 1 :00 p.m. on January 24, 2022, with Luella 

Paekukui, (808) 748-5176, by providing your name, phone number, and subject matter of 

testimony. Testimony is limited to three minutes and shall be presented by the registered 

speaker only. Any person requiring special assistance who plans to attend the public hearing, 

may contact Luella Paekukui at (808) 7 48-5176, no later than January 19, 2022, so that 

appropriate accommodations can be provided. 

BOARD OF WATER SUPPLY 
CITY AND COUNTY OF HONOLULU 



















ITEM FOR INFORMATION NO.1 

BOARD OF 
WATER SUPPLY 
FINANCIAL 
UPDATE 

DISCUSSION: 

December 13, 2021 

"December 13, 2021 
Chair and Members 
Board of Water Supply 
City and County of Honolulu 
Honolulu, Hawaii 96843 

Subject: Board of Water Supply Financial Update 

Joseph Cooper, Waterworks Controller, Finance Division, will present the 
Board of Water Supply's Financial Update. 

Attachment" 

/s/ ERNEST Y. W. LAU, P.E 
Manager and Chief Engineer 

The foregoing was for information only. 

Joseph Cooper, Waterworks Controller, Finance Division, gave the report. 

Chair Andaya inquired if the difference between how much water is being 
pumped in the winter and the summer is approximately 40 million gallons 
per day (mgd). 

Mr. Cooper replied that from the lowest point last winter to the highest peak 
in August the BWS pumped 40 mgd more. However, using the 5 year 
average and the 30 day moving average, the difference between winter 
and summer is a difference of 20 mgd. 

Chair Andaya asked if homes within a condominium association would fall 
into residential or commercial accounts. 

Mr. Cooper responded homes within a condominium association would be 
considered a residential account. 

Chair Andaya thanked Mr. Cooper for his report. 
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ITEM FOR INFORMATION NO. 2 

2021 
CUSTOMER 
SATISFACTION 
SURVEY 

DISCUSSION: 

December 13, 2021 

"December 13, 2021 
Chair and Members 
Board of Water Supply 
City and County of Honolulu 
Honolulu, Hawaii 96843 

Subject: 2021 Customer Satisfaction Survey 

Becki Ward of Ward Research will present the results from the 2021 
Customer Satisfaction Survey. These surveys are done every 2 years and 
measure customer service and messaging for the Board of Water Supply. 

Attachment" 

Respectfully submitted, 

Isl ERNEST Y. W. LAU, P.E 
Manager and Chief Engineer 

The foregoing was for information only. 

Becki Ward, Ward Research, gave the report. 

Board Member Na'alehu Anthony expressed his appreciation for the report. 
He inquired if there were any additional feedback from participants as to 
why they scored the BWS lower or higher in some categories. 

Ms. Ward responded that unfortunately, due to survey length, there were 
no open-ended questions to follow up the ratings. She stated she would 
review the surveys taken to check for any additional comments and get 
back to the Board. 

Board Member Anthony asked if Ms. Ward had any recommendations to 
help the BWS reach customers during unprecedented times. He 
suggested considering a survey to be done sooner than the two years to 
obtain data. 

Ms. Ward offered to work with the BWS. She stated data gathered during 
unprecedented times could help determine how perceptions of the BWS 
may be impacted. She shared that the Board should have confidence 
knowing that the public sees the BWS as a very trusted source. 

Chair Andaya inquired if the outreach and advertising efforts of the BWS 
affected the results of the survey done. 

Ms. Ward replied that the survey results were affected in both positive and 
negative ways due to today's circumstances. She explained that due to the 
pandemic the BWS did less outreach which was reflected in the lower 
levels of awareness of outreach activities. However, conservation 
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December 13, 2021 

messages from the BWS advertising were played back in the survey data 
which was a positive impact. 

Chair Andaya and Manager Lau thanked Ms. Ward for the report. 
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ITEM FOR INFORMATION NO. 3 

STATUS 
UPDATE OF 
GROUNDWATER 
LEVELS AT ALL 
INDEX 
STATIONS 

DISCUSSION: 

December 13, 2021 

"December 13, 2021 
Chair and Members 
Board of Water Supply 
City and County of Honolulu 
Honolulu, Hawaii 96843 

Chair and Members: 

Subject: Status Update of Groundwater Levels at All Index Stations 

There were two aquifer index stations in low groundwater condition for the 
production month of November 2021. Kaimuki is in Caution Status. 
Punaluu is in Alert Status. The monthly production average for November 
2021 was 140.01 million gallons per day. 

The Board of Water Supply rainfall index for the month of November 2021 
was 39 percent of normal, with a 5-month moving average of 77 percent. 
As of November 30, 2021, the Hawaii Drought Monitor showed a gradation 
from abnormally dry conditions on the windward side of Oahu to moderate 
drought conditions on the leeward side of the Koolau Mountains and 
Honolulu, and severe drought conditions for the rest of the island. The 
National Weather Service (NWS) is forecasting above-normal precipitation 
for December 2021. In addition, due to the present La Nina conditions, 
NWS is forecasting enhanced probabilities for above normal precipitation 
through the winter months and into Spring 2022. 

Most monitoring wells exhibited stable to slightly decreasing head levels for 
the month, likely due to increased pumping during the fall dry season. 
Average monthly Production for November 2021 was higher than the 
previous year and the 5-year monthly average. 

Attachment" 

/s/ ERNEST Y. W. LAU, P.E 
Manager and Chief Engineer 

The foregoing was for information only. 

Barry Usagawa, Program Administrator, Water Resources Division, gave 
the report. 

Board Member Anthony inquired if the information presented included any 
data since the BWS had to shut down Halawa Shaft and the impact the 
shut down may have caused to the BWS water system. 

Mr. Usagawa replied that the information presented is for November due to 
the one month lag, there is no data is available at this time. The December 
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December 13, 2021 

report will indicate whether water demand decreased due to the help and 
cooperation of the community and conservation messaging. 

Chair Andaya asked if the report specifies how much was being pumped 
from Halawa Shaft, Halawa Well, and Aiea Well. 

Mr. Usagawa responded that in November all three sources were still in 
use, therefore, the report reflects Halawa Shaft pumped 11.6 million 
gallons per day {mgd), Aiea Well 1.1 mgd, and Halawa Well 0.67 mgd. 

Chair Andaya commented the Halawa Shaft provides water 20% of urban 
Honolulu's water. 

Manager Lau stated that Oahu uses approximately 50 mgd of which 1 O 
million gallons of water are being pumped from Halawa Shaft. This 
information is available to the public on the BWS website. 

Manager Lau expressed his appreciation for Board Member Anthony's 
suggestions and recommendations throughout this process. 

Mr. Usagawa expressed his gratitude to the Water Systems Operations 
Division who has managed to shift the BWS water system to meet the 
demands required to provide and service the BWS customers. 

Manager Lau commented that the BWS will have to keep a close watch on 
the BWS water system. 

Vice Chair Kapua Sproat inquired if other wells in surrounding areas are 
being monitored since the BWS is not able to predict the movement of the 
plume. 

Mr. Usagawa replied that the Halawa Well and Aiea Well would be the 
closest wells within the Halawa Valley area that would be affected thus 
have been shut down. 

Vice Chair Sproat expressed her appreciation to Manager Lau, Mr. Erwin 
Kawata, Program Administrator, Water Quality Division, and the BWS for 
their leadership, the vision, and courage to speak the truth to power and to 
keep us all apprised of this issue that's still very vital for Hawaii water 
future. 
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POTABLE 

STATION MGD 

HONOLULUl1l 

KULIOUOU 0.01 

WAILUPE 0.11 

AINA KOA 0.03 

AINAKOA II 0.71 

MANOA II 0.85 

PALOLO 1.56 

KAIMUKI HIGH 1.53 

KAIMUKI LOW 2.03 

WILDER 7.35 

BERETANIA HIGH 4.69 

BERETANIA LOW 1.44 

KALIHI HIGH 0.00 

KALIHI LOW 0.00 

KAPALAMA 0.62 

KALIHI SHAFT 7.23 

MOANALUA 1.31 

HALAWA SHAFT 11.61 

KAAMILO 0.85 

KALAUAO 6.21 

PUNANANI 12.16 

KAAHUMANU 0.24 

HECOWAIAU 2.46 

MANANA 0.34 

WELLS SUBTOTAL: 63.33 

MANOA TUNNEL 0.17 

PALOLO TUNNEL 0.00 

:;RAVITY SUBTOTAL: 0.17 

HONO. SUBTOTAL: 63.50 

NONPOTABLE 

NONPOTABLE MGO 

KALAUAO SPRINGS 0.42 

BARBERS POINT WELL 1.26 

GLOVER TUNNEL NP 0.29 

NONPOTABLE TOTAL: 1.97 

PRODUCTION, HEAD AND RAINFALL REPORT 

MONTH OF NOVEMBER 2021 

STATION MGD STATION MGD 

WINDWARD 12\ NORTH SHORE 13\ 

WAIMANALO II 0.07 KAHUKU 0.40 

WAIMANALO Ill 0.00 OPANA 0.35 

KUOU I 0.96 WAIALEE I 0.04 

KUOU II 0.06 WAIALEE II 0.69 

KUOU Ill 0.74 HALEIWA 0,00 

LULUKU 0.86 WAIALUA 2.43 

HAIKU 0.32 N.SHORE SUBTOTAL: 3.92 

IOLEKAA 0.26 

KAHALUU 0.58 MILILANI f4) 

KAHANA 0.00 MILILANI I 1.88 

PUNALUU I 0.00 MILILANI II 0.00 

PUNALUU II 2.76 MILILANI Ill 0.68 

PUNALUU Ill 2.53 MILILANI IV 2.19 

KALUANUI 1.26 MILILANI SUBTOTAL: 4.76 

MAAKUA 0.30 

HAUULA 0.26 WAHIAWAf5l 

WELLS SUBTOTAL: 10.97 WAHIAWA 0,00 

WAIM. TUNNELS I & II 0.00 WAHIAWA II 3.11 

WAIM. TUNNELS Ul&IV 0.19 WAHIAWA SUBTOTAL: 3.11 

WAIHEE INCL. WELLS 0.65 

WAIHEE TUNNEL 3.31 PEARL CITY-HALAWA 16\ 

LULUKU TUNNEL 0.13 HALAWA 277 0.67 

HAIKU TUNNEL 0.00 HALAWA 550 0.00 

KAHALUU TUNNEL 1.47 AIEA 1.19 

GRAVITY SUBTOTAL: 5.75 AIEA GULCH 497 0.19 

WINO. SUBTOTAL: 16.71 AIEA GULCH 550 0.23 

KAONOHI I 1.21 

WAIMALU I 0.00 

NEWTOWN 1.03 

WAIAU 0.84 

PEARL CITY I 0.83 

PEARL CITY II 1.12 

PEARL CITY Ill 0.26 

PEARL CITY SHAFT 0.93 

PEARL CITY-HALAWA 
SUBTOTAL: 8.50 

RECYCLED WATER (OCTOBER 2021) 

RECYCLED WATER MGD 

HONOULIULI WRF R-1 7.88 

HONOULIULI WRF RO 1.34 

RECYCLED WATER TOTAL: 9.22 

STATION MGD 

WAIPAHU-EWA (7) 

WAIPIO HTS. 1.09 

WAIPIO HTS. I 0.00 

WAIPIO HTS. II 0.43 

WAIPIO HTS. Ill 1.23 

WAIPAHU 5.68 

WAIPAHU II 1.93 

WAIPAHU Ill 3.79 

WAIPAHU IV 2.72 

KUNIA I 4.73 

KUNIA II 1.93 

KUNIA III 1.49 

HOAEAE 5.74 

HONOUL1UL11 0.00 

HONOULIULI II 4.40 

MAKAKILO 0.15 

WAIPAHU-EWA 
SUBTOTAL: 35.31 

WAIANAE (81 

MAKAHA I 0.81 

MAKAHA II 0.00 

MAKAHA III 0.10 

MAKAHA V 0.08 

MAKAHA VI 0.00 

MAKAHA SHAFT 0.00 

KAMAILE 0.07 

WAIANAEI 0.32 

WAIANAE II 0.49 

WAIANAE IU 0.73 

WELLS SUBTOTAL: 2.59 

WAIA. C&C TUNNEL 1.40 

WAIA. PLANT. TUNNELS 0.21 

GRAVITY SUBTOTAL: 1.61 

WAIANAE SUBTOTAL: 4.19 



PRODUCTION SUMMARIES 

PRODUCTION, HEAD AND RAINFALL REPORT 

MONTH OF NOVEMBER 2021 

TOTAL WATER MGD CWRM PERMITTED USE AND BWS ASSESSED YIELDS FOR BWS CWRM PERMITTED USE FOR BWS 

PUMPAGE 132.49 POTABLE SOURCES NONPOTABLE SOURCES 

GRAVITY 7.53 A 8 C A 8 C 

POTABLE TOTAL: 140.01 

NONPOTABLE 1.97 

WATER USE DISTRICTS PERMITTED 
NOV OIFF. 

USE/ 
2021 

BWSYLDS A-B 

WATER USE DISTRICTS PERMITTED NOV DIFF. 

USE 2021 A-B 

RECYCLED WATER 9.22 1 HONOLULU 82.93 83.33 19.80 WAIPAHU-EWA 

TOTAL WATER: 151.21 2 WINDWARD 25.02 12.75 12.27 7 (BARBERS 1.00 1.26 -0.26 

3 NORTH SHORE 4.70 3.92 0.78 
POINT WELL) 

4 MILILANI 7.53 4.76 2.77 TOTAL: 1.00 1.26 -0.26 

5 WAHJAWA 4.27 3.11 1.16 

6 PEARL CITY-HALAWA 12.25 8.50 3.75 

7 WAIPAHU-EWA 50.63 35.31 15.32 

8 WAIANAE 4.34 2.59 1.75 

TOTAL: 191.67 134.28 57.39 

EFFECTIVE WATER DEMAND PER DISTRICT 

IMPORT/EXPORT BETWEEN WATER USE DISTRICTS 
EFFECTIVE 

WATER USE DISTRICTS SUBTOTAL IMPORT EXPORT WATER 

DEMAND 

FROM TO MGO 
1 HONOLULU 63.33 0.02 63.35 

2 1 WINDWARD EXPORT 0.02 2 WINDWARD 12.75 
. 

0.02 12.73 

7 8 BARBERS PT LB 5.67 3 NORTH SHORE 3.92 
-

3.92 

4 MILILANI 4.76 4.76 

5 WAHIAWA 3.11 
- 3.11 

6 PEARL CITY-HALAWA 8.50 
-

8.50 

7 WAIPAHU-EWA 35.31 
-

5.67 29.64 

8 WAIANAE 2.59 5.67 8.25 

TOTAL: 134.28 5.69 5.69 134.28 





Head Report 

Moanalua 12/01/21 
24 .....----�------------�----

23 
22 
21 

Head 20 
(feet 19 

MSL) 18
17 
16 

18.79 

15 +-------+--------,i------+------+---------1

14 +-------------------+--------! 

Jan-17 Jan-18 

-head level

Jan-19 Jan-20 Jan-21 Jan-22 

caution - - - alert - critical

Halawa 12/07 /21 

20 .....----"""T""-----.----..----,--"""T'"-----, 
19 
18 
17 

Head 16 
(feet 15 

MSL) 14
13 

- - - - - - - � - - - - ... - - - - - - -

12 �------+---;.----4----;,.._-+--------+-------I 
11 
10 +--------�----+---------

Jan-17 Jan-18 

-head level

Jan-19 Jan-20 Jan-21 Jan-22 

caution - - - alert -- critical 

Kalauao 12/03/21 
20 .....----�---------,--------.------,
19 
18 
17 

Head 16 

MSL) 14
13 

15.90 

- - - - - - - ., - - - - - - -(feet 15 _ -t- _
12 ..... -�-..... ----1---------+------+------�

11 
10 .._ ___ ...., ____ 1------+------+---------i

Jan-17 Jan-18 

-head level

Jan-19 Jan-20 Jan-21 

caution - - - alert - critical
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ITEM FOR INFORMATION NO. 4 

WATER MAIN 
REPAIR 
REPORT FOR 
NOVEMBER 2021 

DISCUSSION: 

December 13, 2021 

"December 13, 2021 
Chair and Members 
Board of Water Supply 
City and County of Honolulu 
Honolulu, Hawaii 96843 

Chair and Members: 

Subject: Water Main Repair Report for November 2021 

Jason Nikaido, Acting Program Administrator, Field Operations Division, 
will report on water main repair work for the month of November 2021. 

Attachment" 

Respectfully submitted, 

/s/ ERNEST Y. W. LAU, P.E 
Manager and Chief Engineer 

The foregoing was for information only. 

Jason Nikaido, Acting Program Administrator, Field Operations Division, 
gave the report. There were no comments or discussion. 
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WATER MAIN REPAIR REPORT
for November 2021

JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN Total

2021/2022 28 40 23 45 30 166

2020/2021 32 37 37 37 25 31 25 18 23 27 25 26 343

2019/2020 24 57 43 26 20 27 28 22 29 27 20 26 349

2018/2019 37 35 18 20 20 19 27 34 32 26 33 27 328

2017/2018 29 41 20 28 22 25 43 21 20 26 13 34 322

Date Address Size (In) Pipe Type

11/1/2021 2180 Halakau St, Honolulu 12 DI

11/1/2021 94-563 Awamoi St, Waipahu 8 CI

11/1/2021 939 Wailupe Pl, Honolulu 6 CI

11/2/2021 1315 Haku Pl, Honolulu 4 CI

11/2/2021 89-065 Haleakala Ave, Waianae 8 PVC

11/2/2021 1314 Kainui Dr, Kailua 12 CI

11/3/2021 814 Kinau St, Honolulu 6 CI

11/4/2021 2446 Aumakua St, Pearl City 8 CI

11/4/2021 3562 Trousseau St, Honolulu 8 CI

11/4/2021 45-659 Uhilehua St, Kaneohe 4 CI

11/7/2021 1014 Kalahu Pl, Honolulu 4 CI

11/8/2021 1624 Kino St, Honolulu 8 CI

11/9/2021 94-911 Farrington Hwy, Waipahu 8 CI

11/10/2021 2408 Burbank St, Honolulu 8 PVC

11/10/2021 3048 Polohinano Pl, Honolulu 4 CI

11/15/2021 59-468 Hoalike Rd, Haleiwa 8 CI

11/15/2021 3012 Hoaloha Pl, Honolulu 4 CI

11/16/2021 2026 Aamanu St, Pearl City 8 CI

11/17/2021 2932 Makalei Pl, Honolulu 6 CI

11/18/2021 98-1286 Akaaka St, Aiea 8 PVC

11/21/2021 45-15 Kaneohe Bay Dr, Kaneohe 12 DI

11/23/2021 45-871 Kapoo St, Kaneohe 8 CI

11/24/2021 91-1007 Hanapaa St, Kapolei 4 DI

11/24/2021 653 Kihapai St, Kailua 8 CI

11/25/2021 1230 Kainui Dr, Kailua 12 CI

11/26/2021 2031 Puna St, Honolulu 6 CI

11/26/2021 89-071 Haleakala Ave, Waianae 8 PVC

11/27/2021 2715 Oahu Ave, Honolulu 8 CI

11/30/2021 270 Auwaiolimu St, Honolulu 6 CI

11/30/2021 5250 Poola St, Honolulu 8 CI

19 miles of pipeline were surveyed by the Leak Detection Team in the 

month of November.
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