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REQUEST TO EXCEED MAXIMUM PERMITTED WELL DEPTH
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APPLICANT:
Banw Simmons
Oasis Water Systems, Inc.
P.O. Box 507
Hanalei, flI 96714

LANDOWNER:
Dick Rentz
Lanikai Condominium AOAO
390 Papaloa Road, #211
Kapaa, Ff1 96746

DESCRJPTION:

Location: See Exhibit I

BACKGROUND:

Staff received a complete well construction/pump installation permit
application from Oasis Water Systems, Inc.. for a proposed irrigation
well on TMK (4) 4-3-002:003, located near Papaloa, Wailua. Kauai.
(Exhibit 2)

The well depth proposed on the application was 1 50 feet below ground
surface (ft bgs). the ground elevation estimated to be 23 ft above mean
sea level (ft msl). and the pound water elevation at the proposed well
location estimated to be 10 ft msl (see Exhibit 2). Assuming that
freshwater would be present in a typical basal aquifer beneath this
property and by applying the Ghyben-Herzberg principle, the estimated
theoretical basal aquifer thickness is 410 ft and the theoretical ¼
thickness estimated to be 102.5 ft.

August 9, 2007
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A transmittal letter from Oasis Water Systems, submitted with the permit
application (included with Exhibit 2) (letter received with the incomplete
application on May 30. 2007), requested a variance from the Commission’s
standard allowed depth for basal aquifer wells (i.e.. the theoretical ¼ basal
aquifer thickness). The letter stated:

“We are requesting a variance to drill past the ‘/4 thickness of the
theoretical basal lens for Welly #1.”

September 28, 2007 The well construction/pump installation permit application was approved.

October 9, 2007 A Well Construction Permit and a Pump Thstallation Permit were issued to
Oasis Water Systems for the subject well, subject to the Commission’s
standard conditions and certain special conditions.
Staff did not approve the variance request, and instead asked Oasis Water
Systems to proceed under the approved permit conditions and make the
variance request again when they reached the estimated ¼ theoretical basaL
aquifer thickness.

December 9. 2008 Elisabeth Lis. of Oasis Water Systems. called to report that the borehole was
drilled to 120 ft bgs and that the water had a high salinity level. Ms. Lis again
requested approval of their request to drill deeper than the ¼ theoretical basal
aquifer thickness.

December 9, 2008 Since the borehole interfaced with a saltwater zone, and the presence and likely
configuration of a basal lens was uncertain, staff granted a variance allowing
Oasis to advance the borehole to a depth of 150 ft bgs — the depth proposed on
the application. This approval included the condition that if Oasis felt it was
necessary to drill deeper than 150 ft to reach a suitable ground water supply, it
must make another variance request prior to drilling below 150 ft.

As a basis for this approval, staff tentatively concurred with a consultant’s
interpretation that, based on assessment of other wells within the Kapaa and
Wailua areas and near Kauai’s east shore, that suitable ground water with
lower chloride concentrations could potentially be present below 150 ft bgs.
The rationale for staffs approval of this request, which is generally consistent
with Lanikai’s consultant’s interpretation, stated:

.it is reasonably possible that the borehole for Well No. 0319-01 could
produce water with lower chloride concentrations if the hole is drilled
deeper than the theoretical 1% thickness of the basal aquifer.”
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December 15, 2008 Barry Simmons called to report that the borehole had been drilled to a depth of
150 ft. and requested approval to drill deeper than 150 ft because the water in
the hole was too saline to be used for irrigation.

Staff also spoke to Lanikai’s consultant. Tom Nance. who verified that the
water being produced in the borehole at 150 ft bgs was saltwater. Mr. Nance
asserted that less saline waler could be present at some depth below 150ff and
may be confined by caprock-like strata. He said that water with chloride levels
less than 1,000 milligrams per liter would be suitable for the proposed
irrigation use.

December 15, 2008 Staff approved the second variance request and surmised that, absent any other
documentation or data, Oasis “. . . may already be drilling in the salt water
portion of the basal aquifer system in the area.” The approval was stated as
follows:

“By this letter, we are notifting you that you are allowed to drill to a
maximum depth of 1 81 ft bgs. which we estimate to be 1, the theoretical
thickness of the basal aquifer in this area. If water from the final
approved depth is not suitable for the proposed irrigation use, you must
request in writing approval to drill the borehole deeper than 181 ft prior
to advancing the hole beyond that depth.” (original emphasis)

This letter also advised that Commission approval would be required if the
owner chooses to drill the well deeper than the estimated ‘S theoretical
thickness. The rationale for granting this approval was stated as follows:

“Our decision for allowing the two variances requested to date is based
in part on the localion of Well No. 03 19-01 relative to other wells within
the Wailua River Valley, which are all located hydraulically upgradient
and at least a mile from the subject well.”

January 10, 2009 Staff received an e-mail message from Tom Nance summarizing salinity and
temperature profile data for the borehole, which was drilled to 188 ft bgs by
January 7, 2009. (Exhibit 3) According to Mr. Nance’s analysis, a thin
brackish basal lens is situated over salt water “with an abrupt salinity decrease
at depth.”

Mr. Nance. on behalf of the Lanikai Condominium Association of Apartment
Owners and Oasis Water Systems (the permittee), requests approval to
continue drilling the hole to 250 ft bgs, followed by re-evaluation of the
situation at the well site.

ISSUES/ANALYSIS:

The Hawaii Well Construction & Pump Installation Standards, Februa 2004 (1-IWCPIS 2004) do not
allow drilling deeper than the theoretical ¼ basal aquifer thickness without prior approval. To address
this requirement, Standard Condition 4 of the Commission’s well construction permit reads:
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“In basal ground water, the depth of the well may not exceed on-fourth (¼) of the theoretical
thickness (41 times initial head) of the basal ground water unless otherwise authorized by the
Chairperson.”

In response to requests from staff for additional information from the ;vell site. Ms. Lis has provided a
lithologic log and water level data from the borehole. These data show that the actual ground water
elevation is generally in the range of 2 to 4 ft msl. which is 8 to 6 feet lower than estimated on the well
construction/pump installation permit application. This information can be used to refine the estimate of
the theoretical basal aquifer thickness (using the Ghyben-Flerzberg formula). Using the updated water
level data, staff recalculated the theoretical basal aquifer thickness and ¼ thickness estimates; these
refined estimates were 123 ft and approximately 31 ft. respectively. Given that salt water was present in
the borehole at the 120-foot depth, when the initial variance request was made, it appears that the
borehole had already been advanced into the saltwater portion of the basal lens.

Staff’s experience with other wells constructed in certain areas on Kauai (e.g., the Lihue, Kapaa, Wailua,
and Princeville areas). suggest that local hydrogeologic conditions could cause fresh water, brackish
water, and salt water portions of local aquifer systems to depart from the theorized Ghyben-I-Ierzberg
basal lens configuration. Data provided for other wells in the Kapaa and Princeville areas, for example.
show a similar decrease in saliniw with depth. rather than an increase in salinity that would be found in a
‘typical’ basal lens configuration. Mr. Nance has presented similar findings for other wells on Kauai that
suggest alternate theories and models should be considered for areas where the basal lens theory doesn’t
easily explain observed conditions.

The salinity profiles presented by Mr. Nance (Exhibit 3) show that the salinity declines with depth below
approximately 120 feet. This is another departure from the conceptual basal model, which sets the ‘/2

depth limit so it probably doesn’t apply here.

The salinity data shows that ground water to approximately 120 ft bgs is too saline for domestic and most
irrigation uses and is therefore not likely to be developed for these purposes. Further, because the well
site is located hydraulically downgradient and at least a mile from other wells within Wailua Stream
watershed, even if Well No. 0319-01 is constructed at a depth where ground water will be drawn from the
transition zone andlor pumping causes an increase of chloride concentrations in the immediate vicinity, it
is unlikely that this well design would adversely impact other wells or water users in the area.

As suggested by Mr. Nance in his January 12, 2009, e-mail message, the risks associated with a decision
to drill this well deeper rest with the owner, the driller, and their consultant, with the risk largely being
associated with time and money. It seems unlikely that drilling deeper will cause detrimental impacts to
the local ground water quality.

RECOMMENDATION:

That the Commission:

A. Approve the request to drill Well No, 0319-01 to a depth of 250 ft. All other conditions of the
well construction permit remain the same.
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B. Add a special condition that the permittee submit a contingency plan in the event the borehole
does not produce acceptable water at depth. The plan should specif whether the well bore will
be permanently sealed or left in place with a cap at the surface.

Resp ctfully submitted.

KFJ’4 C. KAW4HARA. P.E.
Dej,uty Director’

Exhibit(s):
1. (Location Map)
2. (Well Construction/Pump Installation Permit Application, completed on August

9, 2007)
3. (E-mail Message from Torn Nance, dated January 12, 2009)

APPROVED FOR SUBMITTAL:

LAURA H. TUIELEN
Chairperson
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Water Systems Inc.

To: State of Hawaii
Department of Land and Natural Resources
Commission on Water Resource Management
P.O. Box 621
Honolulu, HI 96809

From: Oasis \Vater Systems, Inc.
P.O. Box 507
Hanalei, HI 96714

Subject: Variance Request — Welly #1

We are requesting a variance to drill past the ¼ thickness of the theoretical basal lens for Welly
#1. Please refer to nearby Wells No. 0419-01. 0120-01 & 0120-02, all of these wells had to be
drilled over 200’ to encounter a sustainable yield. Thank you for your assistance in this
endeavor.

Oasis Water Systems, Inc.

P0 Box 507, Hanalei, HI q6714 p. 808-63s-q7qo 1. So8-8t6-6cw License # c-21457 oasiskauai@yahoo.com

EXHIBIT 2



STATE OF WAIl
•

DEPARTMENT OF LAND AND NATURAL RESOURCES

t • 4 COMMISSION ON WATER RESOURCE MANAGEMENT

• APPLICATION FOR A WELL CONSTRUCTION I
- PUMP INSTALLATION PERMIT

WELLLOCATION INFORMATION ty’Ttt”

1.SrATEWaLrc.{rfaveadyassi,ed) ZWELLNfl€ 3 ISLAND 4mW - —
-

-- ‘‘

Cg-o\ I
The fohowsg moat be fldwd beAts this appacalion is accaptid as conwlete:

a Portion of 7 S4lbnuse Sates USGS lopograptit map (se I 24.090) wits well ocafion labeled and incbde the nante of the quad mae
a Property tax map, shoving watt location referenced to established property boundades
• Photograph ot me proposed sell site
•A schemac oian shoseig the eel stie, access road aid proraosed — htasiojdtxe
a For tha visis asata a grading a, v.ti CrOSS section oftles stovàlg e.g and knisti9ades

5 WELL OPEftATORS leASt EJCOIANY We’ Contact 6 LANDOWIER’S NME/C0I.FANY Landow,iet’s Ccflact

LaA4.&’ AOPb D&rRei’c\t LOevc\aprytt\ Dc*cntt
Wet Cpetc’s wag Addrefi% Landotiwwr’a Mating Address

$90 frçcdocv *9-Il I L-MJ\r-M

?C.-QG.o I WI W14k’ i
Wet cp&sfoca Phone Wet Operator’s Far j Wel Operaro?s E’mst lrdowne?s Phone taidoseret’s Far Landowner’s E-rnal

32a-4152-- g)-745(0 I
PROPOSED WELL CONSTRUCTION PROPOSED PUMP INSTALLATION

7. Proposed Wort 8. Construction Type 10. Proposed Work 11. Proposed Pumping Rate, gpm 13. Method of flow meesuremeni
Construct New Well Z Driled Install New Pump gallons per minute) XFlownleter

0 Modi-ty Existing Well [1 Dug 0 Replace Pump 0 Other (explain)
0 Abandon/Seal Well C Shaft

0 Tunnel 12. Proposed Amount of
i/hthdrawal. gpd (gallons per day)

9.lsthiswellpartolabalteryotwels? 0 Yes 0 No I
14. Proposed Surrityor name and license number (a surveyor is required for all Well Conafruction Permits and may be required for some Pump

Installation Permits)

P&-c To&1\pç — Cs

________________________________

PROPOSED USE

o 15. Municipal (water systems serving greaterthan 25 individuals or 15 service connections)

16. Domestic Number of units so be sewed:

__________

0 17. Industrial (describe)

18. Irrigation (describe crop and no. of acres) )_.ar’cXsco_.ç’ r.-4 -k
o 19.Mfitary(describe)

o 20. Other (describe)

OTHER LEGAL REQUIREMENTS If required, items 2/. and 22. roust be ortlained before the Commission Gao legally issue a permir

21. Conservation District Use Permit (COUP)
0 Wet is Al Conservation District

o Requited, CDUP I

_________________

dele approved

________

o Not Required (attach dournenteton from OCCL)
o I have not checked v.4th OCCL about whether or not a CDUP is required. I understand that checking v.151 OCCL ior to matting this

appicaaon wit expediie my review. I kasw understand that issues raised by this agency may delay or rests in denial of the permit
issuance. orrevtionolthepentitafieritbissued.

o Wet is not in Conservation District
I have not checked if wel is in or oat or Conservation District. I understand that d,edeb-tg it the well is in a Conservation District may expetite my
review. I further Laidetsiand that issues raised may delay or result in denial 01 the perone issuance, or revocation of the permit after it 5 issued.

22. Soecial Management Pies Permit (SMPP)
o Required. SMA I

__________________

date approved

_________

o Not Required (attach documentation from applicable County agency)
I have not checked vrith the cosaily about vdielher or not an SMA Perstit is required I understand that checiting with the County prior to matting this
appliceton may expedite my review. I further understand that issues raised by this agency may delay or result in denial of the pernit issuance, or
revocation of lisa pemil alter it 5 issued.

23. State Historic Preservation Division (SHPD) of the Department of Land and Natural Resourceso I have consulted with the HPD regarding poterelal inpads of well construction acloities on historic sites. I have attached applicable documentation
from the HPD.
I have not consisted with the HPD regarding potential intpacts of well constnjdion actvibes on Nstoric sites I understand that dseclting with the IIPO
prior to making this application rosy expedite my review. I further understand that issues r&sed by this agency may delay or result in denial of the
permit issuance, or revocation of the permit abet is is issued. Additiortety, tile history of pt land use is attached.

Addifionat remand, explanations, elc. (attach additional sheet tmore space is neededl

NOTE: Signing below indicates that the signatories undersland and swear that the information provided is accurate and true to the best 01 their knov.ledge.
Further, the signatories understand that upon pentilt approval: 1) the proposed wortc is to be rompleled within two (2) years 0f the approval date: 2) the
contractor shall submit to the Commission a well completion/abandonment report within 60 days alter the completion date of the pel’mitted wotlt: 3) in the
event that the application is not completed correctly, any permit may be suspended unlil the item is brought in to compliance, and any wort done while the
pennit is n suspension may result in fines of up to $5000/day,
24. WELL DRILLER (Must be tied out if application is for Well Construction)

G&s)le4IS45\tfllS,L’r. 2-145”7
Licensee btask,eas Ba C-57 LIcense No.

eekkK.
Licensee business name C-57/C-57a/A License No.

Signature Print Date

‘or Official Use Only:

r. r •‘ p r D

Instructions: Please print in ink or type and send completed application with atlad,menls to the Commission on
Waler Resource Mansgemnent, P.O. Box 621, Honolulu, Hawaii 96809. Application neast be ampanted by4q
copies and a non-refundable filing fee of $25.00 payable to the Dept. of Land and Natural Resources. .Tht
Con-n,issiom, may not accept incornplele appicadons. For assistance, cai the Regulation Branch at 587422S. ‘For
fummer informative aId updates to this açtpbcafion term. siad NIpJhm.has.et.govrtiAr/ain.

4ff5’) r,n nfl.
rId), 5)

e,bt,kD,:1 fnw
get-b (45

(0 S’)

25. PUMP INSTALLER (Muse be filled out fapplication is for Pump Installation)

WCPI Application Form 02/26120074 &t’stsd -L)z 1’I1 ,4y’a.;\ L4i5 4._i



PROPOSED WELL SECTION (Please anaci, schemabc if d4mn/ from diag,am p.ovicfedbekx.l

Cement Grout: jIG ft.
(mn. 70% of distance froni
ground elevation to top of
water ssetace or 509 tI. i
vAitheveris less.)

For non-sail water Basal Wells - bottom elevaton of well should not be deeper than 1/4 of aquiferthidcness or.
Bottom Elevation of Well Limit = (Water Elevation - 4 W.In Lend Ele,ieaos

Example. Estimated 42 ft Water Level 0ev. + Bottom Elevation of Net Limit = (2-

Solid Casing Material:
Carbon Steel: compliant with (check one or more): 0 ANSl1ANAC200 0 API Spec. 51 ASTM A53 0 ASTM 4139

Md compliant with (check one or more): 0 ASTM A242 (or A606) Type E U Type S J$Grade B 0 Other
Stainless Steel: (check one): 0 ASTM A409 (production wells) 0 45W .A312 (monitor wells)
ABS Plastic conforming to ASTM F480 and ASTM D1527: (check one) 0 Schedule 40 0 Schedule 80
PVC Plastic conforming to ASTM F480 and (ASTM DI7BS0rASTM 02241): (check one): 0 Schedule4o C] Schedule 80 0 Schedule 120
Thennoset Plastic: (check one) 0 Filament Wound Resin Pipe conforming to ASTM 02996

0 Centrifugally Cast Resin Pipe conforming to ASTM D2997

Open Casing Material:

U Reinforced Plastic Mortar Pressure Pipe confonning to ASTM 03517
O Glass Fiber Reinforced Resin Pressure Pipe confomling to AA 0950
o PTFE Fluorocarbon Tubng confn,rpi, to ASTM D3296
0 FEP Fluorocarbon Tubing conlonmng to ASTM 03296

Carbon Steel: con,peanteilh (check one ormore): 0 MiJSIIAVM’A 0200 0 API Spec. 51 CASTM 4S3 C ASTM 4139

.8nd compliant with (check one or more): 0 ASTM 4242 (or 4606) Type E 0 Type S ft Grade B 0 Other
Stahiless Steel: (check one): 0 ASTM 4409 (produchon eels) 0 ASTM A312 (monitor wets)
ABS Plastic conforming Ia ASTM F480 and ASTM 01527: (check one) C SchedLe 40 0 Schedule 80
PVC Plastic conforming to ASTM F480 and (ASTM 01785 orASTM 02241): (check one): 0 Schedule ‘C 0 Scttedule 80 C Schedule 120
Thermoset Plastic: (check one) U Filament Wotsst Resin Fipe confomiktg to ASTM 02996

O Cenhiegatty Cast Restt Pe conforming to ASTM D2997
o Reintorced Plastic Mortar Pressure Pipe conforming to ASTM 03517
0 Glass Fiber Reinforced Resin Pressure Pipe conforming to A.’A 0950
o PTFE Fluorocarbon Tubing conforming to ASTM 03296
o FEP Fluorocarbon Tubing conforming to ASTM 03296

Htie Diameter

______in.

Grouftng method:

3w; Positive
displacement

0 Other

Ninulsr space between hole
and casing (1.5 for positive
displacement, 3’ for other
methods):

3m.

ElevatIon at top ot casuig ft.. real’
-= : - Mktnum of 2 Radius & C Ttticic Concrete Pad (to contain bencfwTtartr

eS-V —t—H — -_-41 surveyed to nearest 0.01 ft.) .

r *tv. .— Ground Elevation: 2 ft.. msl’

hAWAII WELL CONSTRUCflON AND
PUMP INSTALLATION STANDARDS
to ensure that your as-butite in compliance with

applicable st.,dar.

Solid Casing: ( 90% a (Grounri Flee -Water Level 0ev))

I ,. ;:.t. TotatLenglh: 1117 ft.

I Z: : Norrinal Diameter:

______________________in.

t Wall Thickness: 25 in.

2* Bottom Elevation: — 7... ft.. msP

___tn ____

1. ....Z” .25iC in.

__

- s—

Rock or Gravel Packing:

_____ft.

Malerial:

o Crushed Basalt

O Rounded Gravel

Estimated Water Level

Elevaton:

___ft.

met

Open Casing: PerforaIed 0 Screen

Total Length:

______________________it.

Nominal Diameter:

_______________________in.

Wall Thickness:

—

Bottom Elevation: I .1] ft.. msi

note: Neither benfonite nor mud should be used in
safumted zone dunng onlisng

ii

- The approxtinate elevation must be referenced to mean see level (mel)
at the l*TIe of application tbng Final elevations of wet components shall
be witeitited in the Well Corrçleliorvwell Pbandorwnent reports and
refeeenced to a benchmark which has been established by a surveyor
licensed by the State.

0
Open hole:

Length: II.

Diameter: to.

Bottom Elevation:

__________________

ft., msr

WCPI Application Form 02126/2007
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SET 1/2’ PIPE

Well Site

LAE NANI RESORT

LOT A

FF2. /2” PIPE

S)

(S

SURVEY OF

I-Gre-I
a portion of

SRANT 5264
to

UFL1 a SFAL.PINe

FF2. 1/2” PIPE

LAM KAI OONOM}NVM

LOT 5-i
52j2 SQ. FT.
52240 50. FT. (c.olc.)

FF2. 1/2’ P1

SET 1/2’ PIPE

cM
0

LOT 4
LD. CT. APP 166

NOTE:
I. FEATURES SHO4 HEREON REFLECT

CONDITIONS EXISTING ON
MAY 6, 2004

HAY 20, 2004

PEPAREO FOR:

LANIKAI CONDOMINIUM ASSOCIATION
AO PbPLOA ROAD
KAPAA, KAUAI, HI &]46 at SOUTH OISHENA, PLNAI, KAUAI, HAV4AII THIS HAP HAS F ffAR 8)’ HE OR
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“Tom Nance” To “Simmons, Barry (2-05)’ <oasiskauai@yahoo.com>
<tom@tnwre.com>

cc denisee.millshawaii.gov
01/10/2009 03:45 PM

bcc

Subject Lanikal Condo Well Profiles on Kauai

History: This message has been replied to and forwarded. ,.

Barn and Denise:

Attached are two salinity and temperature profiles, the most recent on January 10th (170 feet into

water, about 188 feet below ground) and the other previously on December 5th (about 110 feet

into water). Both show a thin, brackish basal lens over saltwater with an abrupt salinity decrease
at depth. When the December 5th profile was done, the well had only sit overnight and I

attributed this to suspended silt that had not settled as the cause of the “apparent” salinity
decrease. However, the January 10th profile was done after the well had been left alone since
Wednesday, January 7th. Substantial silt had settled to the bottom (you could feel it). A sufficient

amount still in the water column after three days to cause the salinity change in the profile would

be unprecedented. Also, suspended silt would not cause the corresponding abrupt change in

temperature at the exact same depth.

Having spent the time and clients money to get to this depth, it seems worth going further, say to

250 feet, and then re-evaluating. Certainly there is no “threat” to groundwater in doing so.

Tom

Tom Nance Water Resource Engineering
680 Ala Moana Boulevard - Suite 406
Honolulu, Hawaii 96813

Tel: 808-537-1141 / Fax: 808-538-7757 LanikaiWelProhlespdl
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Salinity and Temperature Profile of the Lanikai Well
January 10, 2009
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Salinity and Temperature Profile of the Lanikai Well
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