
Debbie Beadle

From:
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lo:
Cc:

Subject:
Attachments:

Follow Up Flag:
Flag Status:

Please post as public comment.

Evan Maxim
Thursday, May 03, 2012 9:08 AM
Debbie Beadle
Kamuron Gurol; Susan Cezar; Debbie Beadle; Carl de Simas; Kathy Curry
FW: CARA standards, follow up to PC meetrng
Ltr to E Maxim re April 5 Meeting.pdf; PC CARA-Seismic-FFA Recommendation memo
addendum 4-L9-I2 RH2 edits.doc

Follow up
Flagged

Eyan Svlaxfun
Senior ?faruter

City of Sammnmisn
425.295.o523

From: Laura Keough [mailto:laura@nesswd,org]
Sent: Thursday, May 03,20t28:27 AM
To: Evan Maxim
Cc: 'Jay Regenstreif
Subject: FW: CARA standards, follow up to PC meeting

Here is some follow up info for you regarding the geothermal wells.

Lauro Keough
Generol Monoger
NE Sommomish Sewer & Wqter District
425-868-1.L44

Thanks.

From: Steve Nelson lmailto:snelson@rh2.com]
Sent: Thursday, April 26,2012 4:37 PM

To: Laura Keough
Subject: RE: CAM standards, follow up to PC meeting

La u ra,

Here is the letter for your review, which I can send directly to Evan if you have no changes.

And, I attached Evan's matrix with added comments, also for your revieJ.

Steve

Steve Nelson, LG, LHG, LEG I RH2 Engineering, Inc 00ffBlTN0. lob.



Senior Hydrogeologist, Engineering Geologist
227222gth Drive SE, Ste 210
Bothell, WA 98021
P: 425.951.5405
C:206.794.6613
www.rh2.com

From: Evan Maxim fmailto:emaxim@ci.sammamish.wa.usl
Sent: Thursday, April 26,20L2 3:10 PM

To: Laura Keough (laura@nesswd.org)
Cc: Steve Nelson ; Jay Regenstreif (iay. regenstreif@sammplat.wa.org)
Subject: CARA standards, follow up to PC meeting

Good Afternoon,

We are working on following up on the questions from the PC on the CARA regulations; attached is the follow up matrix
we are trying to complete for the Planning Commission.

I would greatly appreciate input from the two districts if you can help...

Regards,

Please be aware that email cornmunication with Council
to disclosure upon request.

Eyan Jvlaxim
Senior ?farmer

City of Sammamish.
425.295.o523

Members or City staff is a public record and is subject
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ApnI26,20tZ

Mr. Evan Maxim
Senior Plannet
Community Development
807 228'h Avenue SE
Sa"mmamish, \UfA 98075

Seut Via: U.S.Iulail

Subjecu Northeast Sammamish Sewer and Water District
City Pla'rning Commissioo Summary of April 5,2012, Meeting

Dear Mr. Maxim,

Ttris memo is written on behalf of the Northeast Sarnmamish Sewer and lVater Disttict
pistrict) to provide information and recommendations to the City of Sarnnrarnish (Ciry)

ehooiog Commission in support of potential tegulation of geothermal wells constructed in

the City's Environ:tentally 
-Critical 

Areas, This memo summarizes the City Planning

ComrnGsion mceting on April 5,2012.

Summary of Wellhead Ptotection Areas

S7ellhead protection areas are established by the Washington Depat8nent.of Health {DOH)
to identifr the land areas that may contribute potenrial soufces of contarnination to &hking
v/ater supply wells. Delineatioo of rvellhead ptotection areas, rvhich predict the tjme it would

take fot a contaminant ro uavel ftorn a source location to the rvell, is based on the local

geologic characteristics around the supply well and the operation of the well. Potential sources

6f .otrtomitradon from activities that use or manage toxic or hazardous materials in the

wellhead protection arcas rvould then be identified in contaminant invcntory for the rvellhead

protectiori area. Arti6cial conduits that may facilitate the migration of contaminants ftom the

ir-.rf"." to groundrvater, such as decp excavadons, mines, and wells, are also identified and

rnapped *ilh ,".p".t to the supply ivell. The risk of contamination by surface activities is

b"sed on the diitance from potentinl contaminant sources to the supply well and aoy

mechanism in the wellhead protection area that can increase this risl< by accelerating the

migation of contaminants towatds the rvell.

Different Types of Geothemral Wells

The Washington State Deparrrneut of Ecology (Ecologl) permits the &illing of ail vettical

bodngs iflto the ground foi th" pqpose of obtaining geologrc information, investigating water

,"ror.ri."r, and ;burioing dd"l""g water supplies, Ecology also permits the drilling of
geotherrnal heat source borings, lvfuch are vertical bodngs constnrcted to install a closed loop

f,eat cxchange system fot a gtound sorrce heat pump. These systems use the ambient

temperahue "f tL" earth as o h"ot soruce (in the rvintet) or a heat sink (in the summer) to

booit efficiency aod reduce the operational costs of heating and cooling systems. The

temperature at depths below 20 fiet is a relatively constant 50 to 60 "F. A heat pump

\\rlrr\ilf:\tu.hillln.l.\NFq\l lrffl C-..d| S.F;.'.\l ,t l^ E rIrviM '^ An;l < M'trti'xr d^'Y
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transfers lreat from a cool space to a varan space, or vice versa, dcpending on the desrred change in
temperature of the sttucfure. A ground soulce hear purnp exchnnges heat widr the ground, extracting
ground heat in the winter to heat strarctules and tfansfers heat frost sLrucfures bacli into the ground in the
suttmef fe1 6eeling.

The heat transfet may occur in either an open-loop or closed-loop systern. OpenJoop systems rvithdrarv
groundw^ter ftom a vertical wcU, use the gtoundwater for heat exchange, and re-inject dre heated or cooled
groundwater into an adjacent rvell.

ClosedJoop systems use rvate! or arother fluid deat is purnped through a loop system composed of pipes
drat run vertically io' dee $oufld. Constnrcting the system iovolves drilling a 200 to 300-foot-deep bodng,
lowering a set of pipes joined at the base at the bottom of dre boring, and filling dre boreholes to suffound
tJre pipe pairs rvith bentonite grout. The clay gtout provides a therrnal connection to the sulrounding soil or
rocli to improve the heat trausfer and minirnize the potential for cteating an artiEcial direct conduit from
surface to the bottom of the borehole.

Heat exchange systems can also be constructed in a horizoutrl orientation. Hodzontal closedJoop systerns

are cornposed of pipes that run horizontally rvit}rin a long hodzontal trench, typically 4 feet deep. The
trenches are Elled with soil or other raedium to faciiitate tlre heat exchange rn the loop system within dre

trench.

Potential Risks Associated with Geothermal Wells

Open-loop systems a1s dirsqtly connected to thc aquifer and groundwatet is directly injected into and

witJrdrarvn ftom the aquifer tluough dre open-loop systems. Ecology requires a water right fot these rypes

of wells aud rareiy audrodzes openJoop systems due to the inhetent rislt of groundrvater contarninntion
presented by direct injection of water into an aquifer.

ClosedJoop systems ate intended to reduce the rjsh of gtoundr.vatet contarnination by isolating the heat

exchange fluid ftom dre aguifet using bentonite gtout. The cffectiveness of dris risk teduction is based on
the performance of dre well drilting contractor installing the system and the quality of the materials used to

construct the system. Thcte is oo way to be sure of dle integriry of the bentonite gtout seal once installatioa
is completed. Ecology does not oversee the construction or confimr the use of the boring. Improper use or
construction of the system could result in breakage of dre pipes creating open conduits ftom surface to tlle
aquifer. This dslc is increased if a fluid otheu than rvater, such as antifreeze, is used in the closed-loop
system.

Regulation and Maintenance of Geothetsral Wells

Ecology regulates the construction, usg and decornmissioning of bodngs tlrrough Chaptet 173-160 of dre

Washington Administrative Code (WAC), but drc burden of the construction, integtity, and opetation of the

system is placed entirely on the well consouctor and owner of the system rvith litde or no oversight by

Ecology. The following lists Ecology regularions from Chapter 1,73-1,60'07AC in italics and Plesents some

concerns regarding the enforcement of dre regulations.

o Grcnnd sourcc lteat ptnttp ltoitgs mnnol be rced for ary/ Pilryose otbe r than bcat excharga After cottphtiot, grottd
rotrce hcat ptntp ltoritgs fia/l rul fu conaerled to aryt olber lpe of uell except b1 uiltet appnnl b-y tlte deparluent

[oJEcotogJ. Tbe operatot t'ball ercnt tltat tbe gtrrttd sorrrcc heat pttntp boiry it rcilrlnrclud affordiry to iltis cltapter

ft 73-1 601.

MnQtl 4.11 9U ll.ht\df.\n-rlull\nrtrlNFs\ | lt-nn I C-nml Srilr4\l h In F M.yih .p Anril ( MrF'inn .ldr
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Concern: Without Ecology's luorvledge, private owners may intentionally or inadvertendy altet the
use or operation of the ground source heat pump.

h a c/orcd-loop gmtd sontc bcal ptunp boiug thc natcictl tsed lo rutkc tp lbc huil cxcltattgc loo| Iltal b placvd

hto tlta gwutd nrct be able to uitbstand the EpicalJorces 
pbiclt act uport it druirg ail a.fler cowlructior. It shall bc

rcsi$aut to the conviae cfeas of tbe ntroaditgfonnalionq cartb, ualer, and hcal excbatgtJhidt willtit lbe pipc.

Concem: Ecology leaves the selection of the tnatetials to the rvell contractor and owner.

Pnsstm hstirg wilt be dorc it accordanrv tuitb nautfathrrcr nrctttnended spccifcatiow. The clond-loop aamblt
pipe withh lbe bon boh shall tot leak or carrte contanimtioa to tbe gmnndtualer

Coscern: The rvell contractof or owner does not need to prove the perfortnance of the system by

submittiog pressure testing to Ecology.

zlltJhids nyd it lbe conilrnclion and testittgof grwnd some beatpnnp boitgt uill bc haadled and nlili7gd in a
ntaaner lhat dou nt contanimle lhe gnntdtaater or ntrface watcn

Concern: Ecology does not inspect the coostruction, use, ot testing of the borings.

If grvtdirtg is ttot tlcces{rtl, lhe dcpainteil urrst preappwt)e ail altcruate mnphtion of the gwnd sonne lteat pwp
boiry. If an altenntc cotnpletion is not oppruaed, tbe uell nnst be PnP"ll decontntissiorcd. lt thall be tlte

ttspoiuibiliE of tha ditter to pnpertJ corrctmcl lhe bon bole, prcwrn last lhs loop prpe, iutall thc loop pipe, and gmtt
the borc bole.

Concern: Aside from tvell contractor judgmerrt, there is no method to confirn the integrity of dre

bentonite grout or dre system.

o Chapter 18.104.150 RC\Y [Reaised Codc oJlt/atbiugtofl excnrptt lVathirytot Stuts lircued etgircerc, arcbitects,

ani land santEors frun flrrther lirua.iry rcqnin:netts. Thgt nril dirutl1 vrpenise thc uork and conQ! uith all
otber rcqilnntcats of latu and rule.

Concem: Licensed professionals rvith little or no expedence in geologf, gror:ndrvater, or well

construction may direct a well contractor to install a gtound soulce heat pump.

o The PruIerU ouiler is ngotsibh Jor duotttntittioring tbe uell.

Concern: It is not reasonable to expect that a private homeorvner rvill spend the thousands of
dollars to decommission an unused ot damaged grouad source heat pump. Ecology does not
monitot the use or discontinued use of gound source heat PumPs.

Summary

Ecology has the authodty to pernit gound soul.ce heat pump botings under Chapter 173-160 \flAC and

h". 
"sLb[shed 

requiremlnts, rvhich are intended to ptotect gtoundrvater, fot drilIing, construction, and

decommissioniog of these types of borings. Horvevet, even though such borings may be pennittable, their

ultimate ,.rr., -olrito'ing, and decommissioning may be neglected over time as ownership and respoosibility

fot the borings are ttansferred to subsequent ProPerty owners.

Therefore, the District suggests the follorving restriclions on geothermil/heat exchange rvells:

. Opea-loop geothermallvells that could be used to recirculate water ot groundwater should be

prohibited h ott CL"rt 1, Class 2, and Class 3 Wellhead Protection Zotes esrtblished in the City.

Mnftta &11 DM t\ttLlf.\ndl',1[n.r.\NFr\tltJnt i'inmrrl (on,irec\l tr ta F Lhvim o An;l 5lt..rin' 'lrv
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r Closedloop hodzontal and vertical geothermal rvells used to tecilculate a chemical heat transfer

fluid other than potable water should be prohibited in alt Class 1, Class 2, and Class 3 Wellhead
Protectioh Zones established in the City.

o Closed-loop vertical geothermal wells, also lrrrown as gtound source heat pump bodngs, used to
recirculate potable water for heat exchange should be ptoh'rbited in Class 1 and Class 2 Wellhead

Protection Zones established in the City.

r Closed-loop geothermal rvells, also knorvn as ground soruce heat purrrp borings' may be allowed in
Class 3 rffellhead Protection Zones established in the City if they are designed to comply with
Chapter 773-160 !74C.

Additional Recommendations

The District recornrnends the City consider requiring some method to tecord the constrrrction of ground

source heac pump borings in Class 3 zones so that subsequent ownets are awnre of dreil responsibility to

rnaintain the borings drrdng use, and decommission the botings if no longet used per Chapter 773-160

'irAC.

Hodzontal heat exchange systems in shallow trenches are more accessible and easily tepdted or

decommissioned, and ale less risky than vertical systems. The interwening soil layels betrveen the horizontal

sysrem and dtinking water supply aquifers provide substantially more Protecrioo dran vertical systems.

Aodzontat systems off.t on alternative to t ettical systcms that should be excluded ftorn Class 1 and Class 2

Iflelllread Protection Zones. Since Ecology does not regulate the construction of horizontal heat exchange

systems, the Cify may consider the need to regulate the construction and operation of horizontal hcat

exchange systems to provide cdtical area Protection'

If you have any questions, please do not
snelson@rh2.com.

Sincerely,

RHz ENGINEERING, rNC.

hesitate to call me at (425) 951-5406, ot email me at

ffi
/

Steve Nelsoo, L.G., L.H.G., L.E'G.

sN/iqlio

cc: Laura l(eough, General Manager, Nottheast Sam"arnish Server and Water Disaict

Mn6n1 taa Dtt \\.ha\dfc\Rntlrll\Drlr\NFs\l l?-nnl fiamr"l Sani'r\l t' ta F MrYim F An;l 
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