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Page 1 State of Idaho
Department of Water Resources

Permit to Appropriate Water
NO. 95-09385
Priority: ~ March 27, 2007 Maximum Diversion Rate:

This is to certify, that NORTHERN WATER LLC
1831 LOST SPRINGS RANCH RD
POST FALLS ID 83854

has applied for a permit to appropriate water from:
Source: GROUND WATER

and a permit is APPROVED for development of water as follows:

BENEFICIAL USE PERIOD OF USE RATE OF DIVERSION
FIRE PROTECTION 01/01 to 12/31 0.50 CFS
MUNICIPAL 01/01 to 12/31 0.25 CFS

LOCATION OF POINT(S) OF DIVERSION:
GROUND WATER (SE%SEY) Sec. 3 Twp 51N Rge 05W B.M. KOOTENAI County
GROUND WATER (SE%SEY) Sec. 3 Twp 51N Rge 05W B.M. KOOTENAI County

PLACE OF USE: FIRE PROTECTION

0.75CFS

Twp Rge Sec | NE | NW | SW [ SE I
| NE NWISWIS.EI EEINWIMISAL NE | NW | SW | SE |, NE | NW | SW | SE |_ Totals
5INOSW 3 | | X |
I I I I
51N O5W 4 | i I I| X X X X|]
| [ | | I
CONDITIONS OF APPROVAL
1. Proof of application of water to beneficial use shall be submitted on or before January 01, 2013.

r

Subject to all prior water rights.

3. A map depicting the place of use boundary for this water right at the time of this approval is attached

to this document for itlustration purposes.

4. Place of use is within the area served by the public water supply system of Northern Water LLC.

The place of use is generally located within Section 3, Township 51N, Range 05W.

5. Prior to or in connection with the proof of beneficial use statement to be submitted for municipal
water use under this right, the right holder shall provide the department with documentation showing
that the water supply system is being regulated by the Idaho Department of Environmental Quality

as a public water supply and that it has been issued a public water supply number.



Page 2 State of Idaho
Department of Water Resources

Permit to Appropriate Water

NO. 95-09385

6. Project construction shall commence within one year from the date of permit issuance and shall
proceed diligently to completion unless it can be shown to the satisfaction of the Director of the
Department of Water Resources that delays were due to circumstances over which the permit
holder had no control.

7. Right holder shall comply with the drilling permit requirements of Section 42-235, Idaho Code and
applicable Well Construction Rules of the Department.

8. Water shall not be diverted for fire protection use under this right except to fight or repel an existing
fire.

9. This right does not grant any right-of-way or easement across the land of another.

10. This right authorizes the diversion of ground water within the Rathdrum Prairie Ground Water
Management Area (RPGWMA). Use of water under this right shalil be subject to the provisions of
the management plan approved by the director for the RPGWMA.

11. When notified by the Department, the right holder shall install and maintain a measuring device of a
type acceptable to the Department as part of the diverting works.

12. Water may only be diverted and used for irrigation from March 15 through November 15.

13. When notified by the Department, the right holder shall record the quantity of water diverted and
annually report diversions of water and/or other pertinent hydrologic and system information as
required by Section 42-701, Idaho Gode, and/or the management plan for the Rathdrum Prairie
Ground Water Management Area.

14. The right holder shall comply with all water quality statutes and rules administered by the Idaho
Department of Environmental Quatity.

15. The diversion and use of water is subject to additional conditions and limitations agreed to by both
Kootenai Environmental Alliance and the water right holder under a separate agreement to which
the Department is not a party and which is independently enforceabie by a court of law. A copy of
the agreement shall be included in the Department water right file.

16. Failure of the right holder to comply with any condition of approval is cause for the Director to void
this permit.

This permit is issued pursuant to the proyisions of Section 42-204, {daho Code. Witness the signature of
the Director, affixed at Boise, this ) =" day of SOA-V\MV“I 2007

IR

%ﬂ\ DAVID R.ljUTHILL, JR., Director
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Digital Boundary for Northern Water LLC
January 30, 2008
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BEFORE THE DEPARTMENT OF WATER RESOURCES
IN AND FOR THE STATE OF IDAHO

IN THE MATTER OF APPLICATION

FOR PERMIT TO APPROPRIATE WATER
NO. 95-9385 IN THE NAME OF NORTHERN
WATER, LLC

PRELIMINARY ORDER

On March 27, 2007, Northern Water LLC (“Northern Water™) filed an application to
appropriate water with the Idaho Department of Water Resources (“IDWR” or “Department™).
The application was assigned water right no. 95-9385.

Application to appropriate water no. 95-9385 secks the appropriation from ground water
of 0.25 cubic feet per second (“cfs”) for municipal purposes and 0.50 cfs for fire protection for a
total of 0.75 cfs.

Notice of application no. 95-9385 was published on May 3 and May 10, 2007 in the
Coeur d’Alene Press. Shanna Bublitz protested the application.

On August 30, 2007, Wild Ridge, LLC (“Wild Ridge”) filed a petition to intervene. On
September 14, 2007, the hearing officer granted the petition to intervene.

On September 18, 2007, IDWR conducted a hearing for the protest. Malcolm Dymkoski,
attorney at law, appeared on behalf of Northern Water. Erika B. Grubbs, attorney at law,
appeared on behalf of Wild Ridge.

After presentation of testimony and other evidence, the hearing officer finds, concludes
and orders as follows:

FINDINGS OF FACT

1. Application no. 95-9385 proposes the following:

Nature of Use: Municipal and Fire Protection

Source Ground water

Flow Rate 0.25 cubic feet per second (“cfs”) (Municipal)
0.50 cfs (Fire Protection)

Points of Diversion SESE', Section 3, Township 51 N, Range 5 W (Two wells at
this location)

Place of Use SE of Section4, TSIN,R5 W

! In this decision, the public land survey numeric descriptor “1/4” is assumed to follow each two alpha character
public land survey locator when the numeric descriptor is missing. For instance, in this example, the full description
would be the SE1/4SE1/4, Section 3, Township 51 North, Range 5 West, Boise Meridian.
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2. Wild Ridge owns 108 acres that include the entire place of use proposed by
application no. 95-9385. Wild Ridge proposes a 54-lot subdivision on the 108 acres. The
development will be referred to hereafter as “the Wild Ridge development.”

3. Northern Water constructed and owns a water system to supply municipal water
to a development named “Lost Creek Estates.” The Lost Creek Estates development is adjacent
to the 108 acres owned by Wild Ridge. Northern Water holds permit to appropriate water no.
95-9277. Permit no. 95-9277 authorizes the following use of water for Lost Creek Estates:

Nature of Use: Municipal and Fire Protection
Source: Ground water
Flow Rate: 0.25 cfs (Municipal)
' 0.50 cfs (Fire Protection)
Total flow rate: 0.50 cfs
Points of Diversion SESE, Section 3, Township 51 N, Range 5 W (Two wells at
this location)
Place of Use SW & SE of Section 3, TSIN,R5 W
4. The homeowners of Lost Creek Estates are members/shareholders in a nonprofit

corporation named the Lost Creek Estates Water Association, Inc. (“Lost Creek Association”).
Lost Creek Association leases the water system providing water to Lost Creek Estates from
Northern Water.

5. On March 13, 2007, Wild Ridge executed a contract with Northern Water and
Lost Creek Association. The contract provides that the homeowners within the Wild Ridge
development will become members in the Lost Creek Association, and that the Wild Ridge
development may connect its municipal water service lines to the municipal water supply system
owned by Northern Water and leased by the Lost Creek Association. Upon connection of the
Wild Ridge development water lines to the water lines in Lost Creek Estates currently owned by
Northern Water, the water system within the Wild Ridge development will become the property
of Northern Water (see “Water Service Agreement,” Exhibit 103).

6. Lots within the Wild Ridge development will be 2/3 to 2 % acres in size.
Covenants and restrictions for the subdivision will mandate that each home use shall not exceed
700 gallons per household per day. The covenants and restrictions will also require planting of
native vegetation that is drought resistant and does not require as much water for survival. The
covenants and restrictions will also encourage other water conservation measures set forth in an
agreement between Kootenai Environmental Alliance and Wild Ridge.

7. Wild Ridge will construct and install a central septic system for the subdivision.

Panhandle Health District reviewed the plans and specifications for the central septic system and
has approved the conceptual proposal. Wild Ridge will comply with all health regulations.
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8. Northern Water owns two existing wells currently providing municipal water to
Lost Creek Estates. Application no. 95-9385 identifies the two Lost Creek Estates wells as
proposed points of diversion.

0. Each Lost Creek Estates well has been pump tested and will produce 195 gallons
per minute, or a total of 390 gallons per minute. This is equivalent to 0.87 ¢fs. The pumping
system in each well is capable of pumping 142 gallons per minute, or a total of 284 gallons per
minute. This is equal to 0.63 cfs. Both the well capacity and the system capacity exceed the
combination of municipal flows authorized by the existing permit no. 95-9277 (0.25 cfs) and
application to appropriate water no. 95-9385 (0.25 cfs), absent the additional flow needed for fire
protection.

10.  Northern Water constructed and owns a water storage reservoir located in Lost
Creek Estates that provides fire protection for the subdivision. Wild Ridge proposes construction
of a water storage reservoir in the Wild Ridge development to provide fire protection.
Consequently, the capacity needed is the 0.50 cfs (the combined municipal flow rate of permit
no. 95-9277 and application no. 95-9385), plus some additional flow to refill the water storage
tanks if depleted by delivering water for fighting a fire. The existing piping system is designed
to provide fire flows of 1,000 gpm, or 2.23 cfs.

11.  There is mechanical and delivery capacity in the existing system to provide
municipal water flows for Lost Creek Estates and the Wild Ridge development. In addition, the
mechanical pumping works can be improved to provide additional water, if necessary.

12.  Wild Ridge has secured financing for the subdivision development from Coastal
Community Bank for six million dollars.

13.  The points of diversion are located on the fringes of the Rathdrum Prairie Aquifer
in what was characterized as an “abayment” of the aquifer. “Abayment” was defined as a bay or
inlet with characteristics of the larger Rathdrum Prairie Aquifer.

14.  Ground water in the Rathdrum Prairie Aquifer resides in formations of sands and
gravels. The sands and gravels transmit water rapidly. In addition, the sands and gravels store a
significant quantity of water within a unit volume of the Rathdrum Prairie Aquifer.

15.  Ground water levels in the Rathdrum Prairie Aquifer are not declining.
Withdrawals of water are not exceeding the average annual rate of natural recharge to the
aquifer. The Rathdrum Prairie Aquifer contains sufficient water to sustain the proposed
diversion of water without causing an overdraft of the ground water in the aquifer.

16.  One of the Lost Creek Estates wells was pumped to determine well capacity. The
rate and duration of the pump test was specifically identified in the evidence. The hearing
officer assumnes that the pumping flow rate for the test was the 195 gallons per minute previously
discussed in this decision. Pumping caused a ground water draw down in the pumped well of not
more than two feet. Draw downs in the pumped well did not cause any ground water declines in
the second unpumped Lost Creek Estates well.
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17.  The nearest private well is approximately 500-1,000 feet from the Lost Creek
Estates wells proposed by application no. 95-9385 as points of diversion. Because of the highly
transmissive properties of the Rathdrum Prairie Aquifer resulting in insignificant or nonexistent
draw downs during pumping at a rate of the magnitude sought by application no. 95-9385, the
proposed appropriation will not cause a significant decline in the wells owned by other water
right holders.

CONCLUSIONS OF LAW
1. Idaho Code § 42-203 A states in pertinent part:

In all applications whether protested or not protested, where the proposed use is such (a)
that it will reduce the quantity of water under existing water rights, or (b) that the water
supply itself is insufficient for the purpose for which it is sought to be appropriated, or (¢)
where it appears to the satisfaction of the director that such application is not made in
good faith, is made for delay or speculative purposes, or (d) that the applicant has not
sufficient financial resources with which to complete the work involved therein, or (¢}
that it will conflict with the local public interest as defined in section 42-202B, Idaho
Code, or (f) that it is contrary to conservation of water resources within the state of Idaho,
or (g) that it will adversely affect the local economy of the watershed or local area within
which the source of water for the proposed use originates, in the case where the place of
use is outside of the watershed or local area where the source of water originates; the
director of the department of water resources may reject such application and refuse
issuance of a permit therefor, or may partially approve and grant a permit for a smaller
quantity of water than applied for, or may grant a permit upon conditions.

2. The applicant bears the ultimate burden of proof regarding all the factors set forth
in Idaho Code § 42-203A.

3. Northern Water and Wild Ridge have sufficient financial resources to complete
the project.

4. The applications were not filed for speculation, delay, or in bad faith.

5. Idaho Code § 42-202B defines the local public interest as “the interests that the
people in the area directly affected by a proposed water use have in the effects of such use on the
public water resource.”

6. Careful development and use of the ground water in the Rathdrum Prairie Aquifer
for domestic and municipal uses is in the local public interest. The municipal use of water
proposed by application no. 95-9385 is in the local public interest.

7. Restrictive limits on water use and encouraged low water consumptive

landscaping within the Wild Ridge development will result in conservation of the water of the
state of Idaho.
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8. Pumping the flow rates proposed by the application will not reduce the quantity of
water under existing water rights.

9. The water supply in the Rathdrum Prairie Aquifer is sufficient for the purpose
sought by the application.

ORDER

IT IS HEREBY ORDERED that application for permit to appropriate water no. 95-9385
is Approved subject to the following conditions:

Proof of beneficial use shall be submitted on or before January 1, 2013.
Subject to all prior water rights.

A map depicting the place of use boundary for this water right at the time of this approval
is attached to this document for illustration purposes.

Place of use is within the area served by the public water supply system of Northern
Water LLC. The place of use is generally located within Section 3, Township 51N, Range 05W.

Prior to or in connection with the proof of beneficial use statement to be submitted for
municipal water use under this right, the right holder shall provide the department with
documentation showing that the water supply system is being regulated by the Idaho Department
of Environmental Quality as a public water supply and that it has been issued a public water
supply number.

Project construction shall commence within one year from the date of permit issuance
and shall proceed diligently to completion unless it can be shown to the satisfaction of the
Director of the Department of Water Resources that delays were due to circumstances over
which the permit holder had no control.

Right holder shall comply with the drilling permit requirements of Section 42-235, Idaho
Code and applicable Well Construction Rules of the Department.

Water shall not be diverted for fire protection use under this right except to fight or repel
an existing fire.

This right does not grant any right-of-way or easement across the land of another.
This right authorizes the diversion of ground water within the Rathdrum Prairie Ground

Water Management Area (RPGWMA). Use of water under this right shall be subject to the
provisions of the management plan approved by the director for the RPGWMA.
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When notified by the Department, the right holder shall install and maintain a measuring
device of a type acceptable to the Department as part of the diverting works.

When notified by the Department, the right holder shall record the quantity of water
diverted and annually report diversions of water and/or other pertinent hydrologic and system
information as required by Section 42-701, Idaho Code, and/or the management plan for the
Rathdrum Prairie Ground Water Management Area.

Water may only be diverted and used for irrigation from March 15 through November 15.

The right holder shall comply with all water quality statutes and rules administered by the
Idaho Department of Environmental Quality.

The diversion and use of water is subject to additional conditions and limitations agreed
to by both Kootenai Environmental Alliance and the water right holder under a separate
agreement to which the Department is not a party and which is independently enforceable by a
court of law. A copy of the agreement shall be included in the Department water right file.

Failure of the right holder to comply with any condition of approval is cause for the
Director to void this permit,

Dated this é day of December, 2007.

i Sachne

Gary Spackman
Hearing Officer
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CERTIFICATE OF SERVICE

I HEREBY CERTIFY that on this 7—% day of December, 2007, the above and
foregoing document was served on the following by placing a copy of the same in the United
States mail, postage prepaid and properly addressed to the following:

MALCOLM DYMKOSKI
2020 LAKEWOOD DR STE 210
COEUR D ALENE ID 83814

SHANNA BUBLITZ
PO BOX 827
RATHDRUM ID 83858

ERIKA B GRUBBS
525 CEDAR ST
WALLACE ID 83873

IDWR - NORTHERN REGION
7600 MINERAL DR STE 100
COEUR D ALENE ID 83815

-

Deborah J. Gibso
Administrative Assistant
Water Allocation Bureau
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*ORM 202 T34 85 ident. No. 5 -9 385

12/99
STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES REC ElIVE D
APPLICATION FOR PERMIT MAR 27 2007
To appropriate the public waters of the State of Idaho
_ IDWR/North
1.Name of Applicant__ Northern Water TIC Phone 208 661-8609
Mailing address 1831 Lost Springs Ranch Rd., Post Falls, ID 83854
2. Source of water supply Groundwater which is a tributary of __n/a
3. Location of point of diversion is Township _ DTN Range 05 WBM  Sec. 3  inthe Y,
SE Ve, SE %, Govt. Lot  B.M,, &QQ’" Enay County;

additional points of diversion if any: __ o
4. Water will be used for the following purposes:

Amount .25 cfs  for Mumnicipal purposes from 01 /01 to 12/31 . (both dates inclusive)

(cfs or acre-feet per annum)

Amount _» 20 for Fire protection purposes fom 01/01 112/31  (both dates inclusive)
(cfs or acre-feet per annum)

Amount for purposes from to (both dates inclusive)
(cfs or acre-feet per annum)

Amount for purposes from o (both dates inclusive)
(cfs or acre-feet per annum)

Amount for purposes from fo (both dates inclusive)
(cfs or acre-feet per annum)

Amount for purposes from to (both dates inclusive)
(cfs or acre-feet per annum)

5. Total quantity to be appropriated is (a) _- 75 cfs andor (b)
cubic feet per second acre fest per annum

6. Proposed diverting works:

a. Describe type and size of devices used to divert water from the source __ Well and storage resevoir

b. Height of storage dam feet; active reservoir capacity acre-feet; total
reservoir capacity acre-feet
c. Proposed well diamater is inches; proposed depth of well is feet
d. Is ground water with a temperature of greater than 85°F being sought? No ‘
e. If well is already drilled, when? 2006 (2) : Driling frm _UnitedDrilling :
Well was drilled for (well owner) Northern Water LIC . Driling Permit No.838852, 838853

7. Time required for completion of works and application of water to proposed beneficial use is 5 vears (minimum 1 year)
8. Description of proposed uses (if irrigation only, go to item 9).
a. Hydropower; show total feet of head and proposed capacity in kW.

Stockwatering; list number and kind of livestock.
Municipal; show name of municipality. _ Northern Water ILLC
Domestic; show number of households.
Other; describe fully.

» a0




). Description of place of use:
a. If water is for itrigation, indicate acreage in each subdivision in the tabulation below.

b. If water is used for other purposes, place a symbol of the use {example: D for Domestic) in the corresponding place of use
below. See instructions for standard symbols.

TWP | RGE | SEC NE NW SW SE TOTALS

NE NW SW SE NE NW SW SE NE NW SW SE NE NW SW SE

51N g} M | MM IM

lotal number of acres to be irrigated

10. Describe any other water rights used for the same purposes as described above. _

11. a. Who owns the property at the point of diversion? Northern Water LIC
b. Who owns the land to be irrigated or place of use?Wild Ridge LIC, a Washington TI.C =~

c. If the property is owned by a person other than the applicant, describe the arrangement enabling the applicant to make
this filing: Water Service Agreement between the applicant and the landowner

12 Remarks: Please refer to the application and file in Permit #95-9277.

13. MAP OF PROPOSED PROJECT REQUIRED - Attach an 8%:"x11" map clearly identifying the proposed point of diversion,
place of use, section #, township & range. (A photocopy of a USGS 7.5 minute topographic quadrangle map is preferred.)

BE IT KNOWN that the undersigned hereby makes this application for permit to appropriate the public waters of
the State of Idaho as herein set forth.

Signature of Applicant (and title, if applicable)

eceived by Date 3/ -"-7ADL Time " 2loa_ PrgiTin ry check by 7 ,
‘e § _rReceipted by Pa 8 PEAY 'é é_’- >0 lﬁ ? t%ﬂ ! 077
Jublication prepared by (t p) Dﬁte ﬂiSZQ ] Published in_X 4 7(1.444 y (o)

~

3ublication approved Date % /&[0
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State of Idaho
DEPARTMENT OF WATER RESOURCES

322 East Front Street » P.O. Box 83720 « Boise, Idaho 83720-0098
Phone: (208) 287-4800 » Fax: (208) 287-6700 = Web Site: www.idwr.idaho.gov

C.L.“BUTCH” OTTER
Governor

February 1, 2008
DAVID R. TUTHILL, JR.
Director

NORTHERN WATER LLC
1831 LOST SPRINGS RANCH RD
POST FALLS ID 83854

RE: Permit to Appropriate Water No. 95-8385

Dear Permit Holder(s):

| have enclosed the Permit to Appropriate Water issued in connection with the December 6,
2007, preliminary order approving your application. If you have any questions regarding this
‘matter, please call me at 208-287-4947.

Sincerely,

A,

‘Shelley W Keen,_ Manager
Water Right Permits Section

Enclosure



CERTIFICATE OF SERVICE

| hereby certify that on February 1, 2008 | mailed a true and correct copy, postage
prepaid, of the foregoing (Permit to Appropriate Water) to the person(s)
listed below:

RE: WATER RIGHT NO. 95-9385

NORTHERN WATER LLC
1831 LOST SPRINGS RANCH RD

POST FALLS ID 83854

Darla Block
Technical Records Specialist




State of Idaho
DEPARTMENT OF WATER RESOURCES

322 East Front Street + P.O. Box 83720 « Boise, ldaho 83720-0058
Phone: (208) 287-4800 » Fax: (208) 287-6700 » Web Site: www.idwr.idaho.gov

C.L.“BUTCH” OTTER
Governor

December 6. 2007 DAVID R. TUTHILL, JR.
’ Director

Re:  In the matter of Application for Permit to Appropriate Water No. 95-09385 in the
name of Northern Water, LLC.

Dear Interested Parties:

The Department of Water Resources has issued the enclosed Preliminary Order
pursuant to section 67-5243, Idaho Code. It can and will become a final order without
further action of the Department unless a party petitions for reconsideration or files an
exception and/or brief as described in the enclosed information sheet.

Please note that water right owners are required to report any change of water right
ownership and/or change of mailing address to the Department within 120 days of the change.
Failure to report these changes could result in a $100 late filing fee. Contact any office of the
Department or visit our website at www.idwr.idaho.gov to obtain the proper reporting form.

If you have any questions, please call me at (208) 287-4942.

Sincerely,

Deborah J. Gibson
Administrative Assistant
Water Allocation Bureau

Enclosures
c: IDWR — Northern Regional Office



RESPONDING TO PRELIMINARY ORDERS ISSUED
BY THE IDAHO DEPARTMENT OF WATER RESOURCES

, The accompanying order is a Preliminary Order issued by the Idaho Department of
Water Resources (Department) pursuant to section 67-5243, Idaho Code. It can and will
become a final order without further action of the Department unless a party petitions for
reconsideration within fourteen (14) days after issuance as further described below:

PETITION FOR RECONSIDERATION

Any party may file a petition for reconsideration of a preliminary order with the hearing
officer within fourteen (14) days of the service date of the order as shown on the certificate of
service. Note: the petition must be received by the Department within this fourteen (14)
day period. The hearing officer will act on a petition for reconsideration within twenty-one (21)
days of its receipt, or the petition will be considered denied by operation of law. See section 67-

5243(3) Idaho Code.

EXCEPTIONS AND BRIEFS

Within fourteen (14) days after (a) the service date of a preliminary order, (b) the service
date of a denial of a petition for reconsideration from this preliminary order, or (¢) the failure
within twenty-one (21) days to grant or deny a petition for reconsideration from this preliminary
order, any party may in writing support or take exceptions to any part of a preliminary order and
may file briefs in support of the party’s position on any issue in the proceeding to the Director.
Otherwise, this preliminary order will become a final order of the agency.

If any party appeals or takes exceptions to this preliminary order, opposing parties shall
have fourteen (14) days to respond to any party’s appeal. Written briefs in support of or taking
exceptions to the preliminary order shall be filed with the Director. The Director retains the right
to review the preliminary order on his own motion.

ORAL ARGUMENT

If the Director grants a petition to review the preliminary order, the Director shall allow
all parties an opportunity to file briefs in support of or taking exceptions to the preliminary order
and may schedule oral argument in the matter before issuing a final order. If oral arguments are -
to be heard, the Director will within a reasonable time period notify each party of the place, date
and hour for the argument of the case. Unless the Director orders otherwise, all oral arguments

will be heard in Boise, Idaho.



CERTIFICATE OF SERVICE

All exceptions, briefs, request for oral argument and any other matters filed with the
Director in connection with the preliminary order shall be served on all other parties to the
proceedings in accordance with Rules of Procedure 302 and 303.

FINAL ORDER

The Department will issue a final order within fifty-six (56) days of receipt of the written
briefs, oral argument or response to briefs, whichever is later, unless waived by the parties or for
good cause shown. The Director may remand the matter for further evidentiary hearings if
further factual development of the record is necessary before issuing a final order. The
Department will serve a copy of the final order on all parties of record.

Section 67-5246(5), Idaho Code, provides as follows:

Unless a different date is stated ina final order, the order is effective fourteen
(14) days after its issuance if a party has pot filed a petition for reconsideration.

If a party has not filed a petition for reconsideration. If a party has filed a petition
for reconsideration with the agency head, the final order becomes effective when:

(a)  the petition for reconsideration is disposed of; or
(b)  the petition is deemed denied because the agency head did not dispose of

the petition within twenty one (21) days.

APPEAL OF FINAL ORDER TO DISTRICT COURT

Pursuant to sections 67-5270 and 67-5272, Idaho Code, if this preliminary order becomes
final, any party aggrieved by the final order or orders previously issued in this case may appeal

the final order and all previously issued orders in this case to district court by filing a petition in
the district court of the county in which:

1. A hearing was held,

1. The final agency action was taken,

ifi. The party seeking review of the order resides, or ‘

iv. The real property or personal property that was the subject of the agency action is
located.

The appeal must be filed within twenty-eight (28) days of this preliminary order
becoming final. See section 67-5273, Idaho Code. The filing of an appeal to district court does
not itself stay the effectiveness or enforcement of the order under appeal.
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8
ARTICLES OF ORGANIZATION - re.
LIMITED LIABILITY COMPANY Y e d

(Instructions onback of application)
A
1. The name of the limited liability company is:
Northem Water, LLC
2  The street address of the initial registered office is:
238 S. sequoia Court, Post Falls, iD
and the name of the initial registered agentatthe above address is:
R. Bruce Noble
3 The mailing address for future comespondence is:
P.O. Box 3061, Post Falls, ID 83877
4. Management of the limited liability company will be vested in:
Manager(s} or Member(s) D (plaasa check the appropriate box)
5. Ifmanagementistobe vested in one or more manager(s), list the name(s) and
address{es) of atleast one initial manager. if managementis 10 be vested in the
member(s), listthe name(s) and address(es) of atleastone initial member.
Name Address
R. Bruce Noble P.O. Box 3061, Post Falls, 1D 83877
I#
1
6. Signature of atleastone person responsible for forming the lim ited liability company:
Signature: M L § T Gacretary of State Use only .
TypedName: R. Bruce Nobla 5
Capacity: Manager .
Signature : E
TypedName: $ 2 1DAN0 GECRETARY OF STATE
o @7/268/2005 05308
Capacity. - Ck: 5380 CT: 170638 BHt 823689
5 16 100,00 = 10008 ORGAN LLC & 2
10 20.04= 20.8 DXPEMITECE3

Snzir | w143




FILED EFFECTIVE

) . IBAHD SECRETARY OF STATE
ARTICLES OF INCORPORATION /AP ARAGF w shm
oF _ | Uy '§$ff§g§ e

LOST CREEK ESTATES WATER ASSOCIATION, ING.
‘ A OF Stare
STATE OF Iparp

The undersigned incorporator(s), desiring to form a corporation pursuant to the provisions of
the Idaho Nonprofit Corporation Act, adopt(s) the following articles of incorporation:

ARTICLE ONE
Name

The name of the corporation is Lost Creek Estates Water Association, Ine.

ARTICLE TWO
Purposes

The purpose of the corporation is to transact any or all lawful buﬁiness for which corporations
may be organized under the Idaho Nonprofit Corporation Act.

ARTICLE THREE
Duration

The period of duration of the corporation is perpetual.

: ARTICLE FOUR
Registered Office and Ageni

The address of the corporation's initial registered office in the State of Idaho is 1831 Lost
Springs Ranch Rd., Post Falls, ID 83854. The name of the corporation's initial registered agent
at such address is Norm Waldo. S ’

ARTICLE FIVE
Members

The corporation will have members. Those members shall consist of the owners of record of the
lots located in the Lost Creek Estates subdivision, located in Kootenai County, Idaho, and the
owners of record of such additional lots as may be added from time to time pursuant to the
agreements that will be entered into between this torporation and Northern Water LL.C. an

Idaho limited liability company.

ARTICLE SIX
Distribution of Assets

Upon dissolution of the corporation, the assets of the corporation shall be distributed in

\ Cl16892L
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accordance with the provisions of the Idaho Nonprofit Corporation Act.

ARTICLE SEVEN
Directors

The number of directors of the corporation shall be three, The number constituting the initial
board of directors is three, and the names and addresses of the persons who are to serve as
directorsuntil the organizational meeting of the corporation or until their successors are elected

and qualified are:

Name Address
Norm Waldo 1831 Lost Springs Ranch Rd.
Post Falls, ID 83854
R. Bruce Noble 238 S, Sequoia Ct.
Post Falls, ID 83854
Charles E. Hughes 1924 NW Blvd.

Coeur d'Alene, ID 83814
ARTICLE EIGHT
Incorporators

The names and addresses of each incorporator are:

Name . Address

Norm Waldo 1831 Lost Springs Ranch Rd.
Post Falls, 1D 83854

ARTICLE NINE
Additional Provisions
None,

Executed in duplicate on -4 2004 .

NORM WALDO
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February 14, 2007

Barry Rosenberg, Executive Director
" Kootenai Environmental Alliance
408 Sherman Avenue, Ste 301

Coeur d’Alene, ID 83816-1598

Subject: Water Usage for Wild Ridge

Dear Barry,

On behalf of myself and two partners, I would like to thank you for meeting with me regarding
our proposed development (Wild Ridge), and for discussing how Wild Ridge, LLC and Kootenai
Environmental Alliance can work together to help promote water conservation on our project.

As you know, Wild Ridge, I.LC has submitted development plans to Kootenai County Building
and Planning Development in hopes of receiving preliminary plat approval to construct 54 homes
(see attached drawings). Our ultimate goal is to be under construction this spring/summer.

Several months ago we began working with Mr. Norm Waldo of Lost Creek, LLC and Northern
Water, LLC to develop an agreement in which his water systemn would provide service to our 54
homes. Although a final agreement has not yet been signed, I'm confident both parties are very
close and eager to move forward. As part of this agreement we will be adopting the same water
conservation principles as outlined within the Draft Lost Creek HOA listed below:

In the spirit of water conservation and as part of an agreement with Kootenal
Environmental Alliance the following rules and control measures will be established and
maintained by the HOA:

1. Each Owner shall retain at least 25% of native vegetation on their property and limit
the size of irrigated lawns to % of an acre.

2. Mpisture sensors shall be installed as an integral part of the constructed automatic
irvigation systems on each Owner’s properiy.

3. Irrigation will not be allowed during the high evaporation times between 10:00 A.M
and 8:00 P.M.. The HOA will establish and enforce an odd only or even only
watering schedule.

4 Owners are encouraged to use landscape irrigation companies that are from a
reconmended list available from Northern Water LLC.

5. Owners are encouraged to supplement existing soils, as necessary, to enhance the
moisture retention characteristics of the soils that will be used in the irrigated
portions of each lot in the development. .

6. Xeriscaping features for landscaping that preserve water use are encouraged.
Reputable landscape firms are familiar with these techniques.
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Tn addition to the language above, to further promote water conservation efforts, Wild Ridge,
LIC is in agreement with Kootenai Environmental Alliance that on average, 700 gallons per day
per household (exclusive of fire flow) is adequate to supply water to our development. However,
along with our 54 home sites, we plan to develop & small “tot lot” and a recreational area for our
home owners (park benches, indoor/outdoor BBQ areas, etc.) and would like to request additional
capacity (200 gal/day) for each additional hook-up. We are also currently working with Northern
Lakes Fire Department in hopes of providing them a site for a volunteer un-manned fire station
(SW corner). If approved, we would like the ability to supply them with 50 gallons per day for

their volunteer station.

It is our intent that signature of this document solidifies an agreement between Kootenai
Brvironmental Alliance and Wild Ridge, LLC and that Northern Water, LL.C will apply for water
on behalf of Wild Ridge, LLC as long as Wild Ridge, LLC follows the provisions outlined below.

1. Wild Ridge, LLC will incorporate within its CCR's the same rules and control measures
Jlisted within the Lost Creek CCR’s designed to promote water conservation.

2. Wild Ridge, LLC through Northem Water, LLC will only apply for a maximum of 700
gal/per day per hook up for the 54 home sites, 50 gal/day for the volunteer fire station,
200 gal/day for the “tot-lot and 200 gal/day for the indoor/outdoor BBQ area from the
State of Idaho DEPARTMENT OF WATER RESOURCES. This is however separate
from water as required by Northern Lakes Fire Department for fire flow.

3. Wild Ridge, LLC will only seek water for 57 hook-ups.

4. Wild Ridge, LLC will incorporate further language within its CCR’s to promote the use
of drip systems for shrubs placed around homes rather than conventional sprinkler

systems.

We look forward fo continuing to work together with Kootenai Environmental Alliance to
conserve and protect the Rathdrum-Spokane Aquifer.

. /‘ ' Date; Q,h*im

Kurtis D. Kingsolver, P.E.
Wild Ridge, LLC

BPocey Rosanboy Date: __2. / ] 0%

Barry Rosenberg, Executive Direct*r
Kootenai Environmental Alliance




WATER SERVICE AGREEMENT
(Lost Creek/Wild Ridge Project)

This Agreement is entered into and effective March |3 _, 2007, by and between
Northern Water, L.L.C., an Idaho limited lability company (“Northern Water <), Wild Ridge,
1..1.C., a Washington limited liability company (“wild Ridge”), and Lost Creek Estates Water
Association, Inc., an Idaho non-profit corporation (“Water ‘Association”), with reference to the

following facts:

A Northern Water owns 2 well and domestic water system located in n residential
subdivision known as Lost Creek Estates, jocated to the south and east of West Winch Avenue
and North F 'eRoad,ncaItheCityofRathdmm,KootcnaiCounty, Idaho (the “Water

System”).

B. wild Ridge is the owner and developer of property located to the north and west
of West Winch Avenue and North Freddie Road, which is across the public right of way from
Lost Creek Estates and the ‘Water System. wild Ridge is proposing 10 subdivide and develop its
property into & residential subdivision to be known 25 wwild Ridge” (the “Project”), which will
require water gervice to its resulting lots. The Project is described op Exhibit “A” and depicted

C. . Water Asgociation has entered into anagremnentwithNorthﬁmWaiar. That
agreement provides that Water Association will 1ease the Water System from Northern Water in
ordertooperatcﬂ:cWaierSystemtopmvidewmtoitsmembets. The members of Water
AssocinﬁonwillbetherwordowneISOflnts located in Lost Creek Estates plus any other lots
oumideofLostCmekEstatesasinc]udsdatthedismﬁonofNorthemWater.

D.  Wild Ridge wishes to have the owners of lots that are to be platted in the Project
(“the Project parcels™), become members of the Water Association. Wild Ridge also wishes to
comnect the water distrib jon system that is to be constructed in the Project (“the Project water
distribution system”) to the Water System. Northem Water wishes to add the Project parcels as
members oftthaierAssomﬁon(whichNorﬂmmWnterhasthsmﬂhoﬂyandpowerto do,
and which Weter Association is willing 1o accept), and wishes 10 allow the connection, subject to
the payment of costs and compliance with other torms and conditions set forth in this Agreement.

NOW, THEREFORE, THE PARTIES AGREE AS FOLLOWS:

1. Northern Water andWaterAssociaﬁonhcrebyagmetohwetheowncrs of the
Projest parcels become members of the Water Association (as the individual Project parcels are
soll i]Jrg,r Wild Ridge), and to allow Wild Ridge, in its discretion, and according to its schedule, 1o
connect the Project water distribution system to the Water System, upon payment of the costs
described in Paragraph 4, below. Should Wild Ridge choose to comnect to the Water System and
have the Project parcels become imembers of the Water Associstion, all costs associated with

-1-
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extending the Water System to and throughout the Project shall be borne by Wild Ridge, and all
installations shall be designed according to generally acceptable engineering practices, and shall
be subject to the approval of Northern Water, which approval shall not be unreasonably
withheld. Such hook up to the Water System (both the main service line to the Project and also
the individual services within the Project) shall occur, and the owners of the Project parcels shall
become members of the Water Association, if at all, not later than two (2) years following Wild
Ridge’s receipt of preliminary plat approval for the Project; provided that if the hook up to the
‘Waier System is not completed by such time, Wild Ridge shall nevertheless have the right to
extend the hook up and membership date for an additional two (2) years, by payment of the
reserve fees described in Paragraph 4(b), below; and provided further that if the hook up to the
‘Water System is not completed within such two(2) year extension, being four (4) years from the
receipt of prelimipary plat approval for the Project, all rights to hook up to the Water System and
for Project lot owners to become members of the Water Association shall automatically
terminate, mnless Wild Ridge shall pay, prior to mmhterminaﬁondate,thcfuuhookupfeesforau
Iots in 'Wild Ridge for which hook up and membership rights are desired.

2. Northem Water hereby represents and warrants that the Water System currently
has the capacitytoserviocthelmstobe developed in the Project and for which capacity is
reservedunderthisAgmement,andthﬂIitshallmtcommitwat&rto any third party so as to
rcnderfhecapacityoftthawrSysbmnincapableofsarvicingalllomrefercncedinPamgmph4,
below. Notwithstanding the foregoing, Wild Ridge specifically acknowledges that Northern
Waterhasneithurappliedtoﬁm State of Idaho for water rights to appropriate water for the
beneficial use of thelandwherethel’rojectis jocated nor to draw sufficient water supply the
Project, and that Northern Water makes 10 suchrepresenmtionfhatitpresmﬂyhasanysmh
water rights. Immediately upon the execution ofthisAgreemsnI,Norﬂ:me shall make
application to the appropriste agencies to obtain a permit for sufficient water to service the
domesﬁnneedsofallpmpartiestobeservicedbytheWaterSystem,andshallpursuesuch
appﬁcaﬁondﬂigmﬂyandingoodfaithuﬂthcnmsarypennitisgtmi The effectiveness
of this Agreement is expressly conditioned upon the ability of Northetn Water to obtain all
necessary permits for water.

Wild Ridge also specifically acknowledges that Northern Water or its agent shall have
the right, at Northern Water’s sole discretion, to sell or otherwise convey the Water System to
any other person, organization, private entity, or govennnentnlenﬁtﬁpmvidedtbat, upon and as
» condition to the conveyance of the Water System to any third party, such third party shall agree

No:themWaterselloroﬂxzrwiseconveymeWamrSystemm a governmental entity which
exists, inwholeorinpmt,toprovidemtothepub]ic, and provided the third party acquiring
the Water System is committed to provide water service to the Project parcels as provided in this
patagraph, then Northern Water, Wild Ridge, and the Water Association specifically agree that
this Agreement shall immediately tetminate, and fhat neither Northern Water por the Water
Association shall have any duties or responsibilities to provide water o Wild Ridge or to return
any funds or ownership of the Project water distribution system to Wild Ridge.

J-
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3, At such ime as wild Ridge, or its successors with respect to the Project, connects
the Project water distribution system to the Water System, then Northern Water shall be deemed
to be the owner of the Project water distribution system.

4. In consideration of the hook up of the Project to the Water System, Wild Ridge or
iis sucoessors with respect ©0 the Project shall pay the following expenses:

8. All costs of design and installation of equipment necessary t0 deliver
water from the currexnt terminus of the Water System in Lost Creek Estates, across West
Winch Avenue and/or North Freddie Road to and throughout the Project. Such equipment
would inchode, without limitation, pipes, pumps, and storage YEServoirs;

b. In the event that the hook up to the Water System shall not have been
accomplished within the initial two (2) year time limit refereqced in Paragraph 1, above,

paying cash to Northern Water (wiﬂlpaymenttobemadepriorto the expiration of the
two year period) in the amount of $2,000 pex Jot in the Project anticipated to be hooking
up to the Water System, for the first 25 lots, plus $1,000 per lot in the Project for the next
29 lots inﬂJEProjectanﬁcipmdtobehookinguptothn Water System, for a total of up
to 54 lots anticipated for the Project. Wild Ridge shall have the option to reserve any
pumber of hookup rights for the Project, in its discretion, up to the maximum of 54
hookups. Any such amount paid by ‘Wild Ridge shall be credited to the payment
obligation set forth in Paragraph 4(c) below, on 2 lot by lot basis. Such reservation shall
be effective for two (2) additional years, following which all rights of Wild Ridge under
this Agreement will automatically terminate with respect to any lots not yet hooked up,
unless Wild Ridge shall have paid, prior to the  ation of the total four years, all hook
up costs described in Paragraph 4(c) below for the lots for which Wild Ridge wishes to

provide water service under this Agreement.

c. Cash to Northern Water, in the amount of $20,000 per lot in the Project
hooking up to the Water System, for the first 25 Jots; then $10,000 per lot in the Project
for the next 29 lotsintheProjecthoo]dngupto the Water System, for & total of up to 54
{ots snticipated for the Project; provided that the Wild Ridge shall be entitled to credit for
each hook up in the amourt ofanymcrvaﬁonpaymentmade pursuant to Paragraph 4(b)
ghove. Payment of such amounts shall be made contingent upon and in connection with
the hook up of each {ot for which service is requested.

d. Notwithstanding the foregoing, if Wild Ridge shall sell all or substantially
all of the Project or the resuliing lots in the Project to 2 new owner (“Third Party™),
without having paid for ook ups described herein, then, in connection with guch sale,
and as a condition to assigning the hook up rights gramted under this Agreement to the
Third Party, Wild Ridge and/or the Third Party shall pay to Notthern Water an amount
equal to one-half of the total hook up fees not yet purchased under this Agreement. That
is, if the entire Project is sold, Northern Water shall be entitled to a payment of $395,000
cash (less credit for one-half of any amounts previously paid under Paragraphs 4(b) and
4(c) above), which amount shall be credited to future payments for hook ups re i
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under this Agreement. The application of the credits, as among Wild Ridge herein, the
Third Party, and the purchasers of individual lots shall be as agreed among such parties.
As used in this paragraph, 2 sale of substantiaily all of the Project or the resulting lots
shall be deemed to have occurred if a single Third Party acquires eighty percent (80%) of

the lots then held by Wild Ridge.
5. Miscellansous and Procedural:

a Binding Effect. This Agreement shall be binding upon and shall inure 1o
the benefit of Wild Ridge, Water Company, and Water Association, and their respective
successors and assigns with respect to the Waier System and the Project, subject,
however, to the obligation of Wild Ridge and/or any Third Party purchaser of the Project
to make the partial payment for hook ups as described in Paragraph 4(d), above.

b. Attorney Fees. If any action at law or in equity shall be brought to enforee
or interpret any of the terms of this Agreement, the prevailing party shall be entitled to
recover from the other party as part of the prevailing party’s costs, reasonable attorney’s
fees the amount of which shall be fixed by the court and shall be made a part of any

judgment or decree rendered.

c. Notices. Ay notice, demand, request, consent, approval, or
communication that either party desires of is required to give to the other party or any
other person shall be in writing and either served personally or sent by facsimile
+ransmission or by prepaid, first-class mail, addressed to the other party at the appropriate

address set forth below:

‘Northern Water, LL.C.

1831 Lost Springs Ranch Road
Post Falls, Idaho 83854

Fax: (208) 773-8291

wild Ridge L.L.C.

c/o Robert B. Nehring

3216 Wetmore Ave., Suite 202
Everett, WA 98201

Either party may change its address by delivering notice of the change of address
in the manner prescribed in this paragraph.

Any such notice ghall be deemed delivered upon personal delivery, upon
confirmation of facsimile delivery, or within forty-eight (48) hours from the time of
mailing if mailed as provided in this subparagraph.

d. Governing Law; Venue and Jurisdiction. This Agreement shell be
construed and interpreted in accordance with the laws of the State of Idaho. Jurisdiction

4
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and venue in any action to interpret or enforce any provisions of this Agreement shall lie,
at the option of the party bringing the action, in Idaho County, idaho.

IN WITNESS WHEREOF, the parties have entered into this Agreement as of the date
first above written.

NORTHERN WATER, LL.C., WILD RIDGE, L.L.C.,
an Idaho limited liability company a Washington limited liability company

BLLéM B L) L_/ZO\A
NORM G. WALDO, Managing Member Robert Nebring, Mmjgmg Member
B@_—\
T

Kurtis Kingsolver, Member

LOST CREEK ESTATES WATER
ASSOCIATION, INC.,
an Tdeho nop-profit corporation

By,f;’;/*.. (5 [«/M

STATE OF IDAHO )
: 85

County of Kootenai )

Onhis |3 day of March, 2007, before me, oo M, \Waldo & Notary

Public i and for fhe State of_Tdo b _ personally appeated NORM G. WALDO, ¥mown
or identified to me to be the Meanaging Member of NORTHERN WATER, L.L.C., an Idaho

limited Jiability company, the compaty that executed the foregoing instrument and the person
who executed the foregoing ipstrument on behalf of said company, and acknowledged to me that
such company executed the same.

WITNESS my hand and off al seal hereto affixed the day and year first above writien.

W

atm

:‘.:‘31 a !\.ﬂ_"W /I‘?f“ . - F
R Notafy Public ofe o Adabs
ST GOTARY X% % Residing at -
(Seal arBtaiplec o &= IKE Commission expires _{p- 2.4~ 071
25 g F S
E0 R
é’?#);f ----------- P\‘z\\%
U OF O™
g™
-5-
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STATE OF IOAHO )
T 88,
County of Kootenai )

On this 28" day of March, 2007, before me, Mm%nwm
Public in and for the State of wasuwieRal > personalty appeared ROBERT G, known

or identified to me to be the Managing Member of WILD RIDGE,LL.C.,a Washington limited
lability company, the company that executed the foregoing instrument and the person who
executed the foregoing instrument on behalf of said compary, and acknowledged to me that such

company executed the same.
WITNESS my hand and official seal bereto affixed the day and year first above written.

Q\‘““'g““m
o 1
= o,
B Ny =
& -3 Residifip at_porfiezs, WASUMGTIN
B g . :
L% 3 Commission expires __ d5, 27 zg;i
“lj,:?‘ ¢\,<_€1= -
WASHNgTIrl
STATE OF il )
Pi &r ‘b . 88.
County of Se=emes )
On this A2 day of March, 2007, before me, 12 V ez ,aNotary
Pubic in and for the Staie of _WhSst o v appearsd KURTIS KINGSOLVER,

known or identified to me to be a Member of WILD RIDGE, LL.C.,a Washington limited -
liahility company, the compary fhat executed the foregoing instrament and the person who
executed the foregoing instrument on bebalf of said company, and acknowledged to me that such

company executed the same.

WITNESS my bend and ofﬁcialsealherctoafﬁxedﬂledayandyearﬁrstabovemitten.

(Seal or Stamp)

-6-
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EXHIBIT “B” TO
WATER SERVICE AGREEMEMT

Graphic Depiction of wild Ridge Project
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Wild Ridge Development

Conceptual Engineering Report

Engineer: Ruen-Yeager and Associates Inc.

Developer: Wild Ridge Development, L.L.C.
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Water System Plan

Project Location and Layout |

The Wild Ridge Development is located in the southeast % of Section 4, Township 51
North Range 5 west. The total acreage is 109 Acres with 24% open space and a wetland
preservation area 0.28 Acres in size. There are 54 units expected to be constructed within
the Wild Ridge Development. This report addresses the expected water, sewer, and road
facilities needed to accommodate the expected 54 units in this development.

Water System

Typical water system demands for the Wild Ridge are listed below. Water mains in the
Wild Ridge Development will primarily remain in the roadway right-of-way corridor.
Water utility easements will be established where the system requires deviating from the
roadway right-of-way corridor. Construction of the water utility will meet construction
standards established in the 1daho State of Public Works Construction (ISPWC) manual.
Air/vacuum release valves will be installed as needed at the grade breaks in the
distribution system. Non-looped portions of the distribution system will have blow-off
assemblies to accommodate flushing the line, as needed. Also, provisions will be made
to prevent erosion while flushing the main. Each house will be metered by a %” meter
with a backflow prevention device incorporated into the setter for the meter units.
Valving will be incorporated into the distribution system to isolate each fire hydrant and
to isolate potions of the system for maintenance and emergency shutoff situations.

Average/ Typical Lot Size:  0.5-2.5 acres

Bedrooms / Lot: 3-5 rooms / lot
Occupants / Lot: 2.85 persons / lot
Lots: 54
Domestic Demand: 270 gal / lot
Irrigation Demand: 150 gal / lot
Water Demand / lot: 420 gal / lot
Total Demand: 21,840 gal / day
Structure Type: TY. V-B (Timber Frame}
Minimum Flow: 1,500 gpm
Fire Flow Time: 120 min.
Reservoir Size: 180,000 gal. (w:30ft x 1:50ft xh:181t)
Distribution System: 6,000 LF (Pipe sizes 10” to 6”)
Fire Hydrants: 17 shown
Booster Station: 1 each
Generator: 1 each
Distribution System

The distribution system will have gravity and booster systems (o accommodate the Idaho
Department of Environmental Quality (IDEQ) pressure requirement of 40 psi to each lot.
Preliminarily, lots above an elevation of 2500 will be on the booster system and the lots
below that elevation can be supplied by gravity flow. The system was Iooped to create an
effective distribution and so the system has built in redundancy to accommodate isolating
mains for emergency and maintenance purposes.
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Water Source

There are two options for supplying water to the Wild Ridge Development. The first
option is developing a well and creating a water district for the Wild Ridge development.
A second option is tying into the Northem Water L.L.C. (NW L.L.C.) water system and
increasing their zoning boundaries to incorporate the Wild Ridge Development. The site
is currently not located within the NW L.L.C. district boundaries.

Option #1-On-site Well

Drilling a well on site for the Wild Ridge consists of a geotechnical exploration to find a
well capable of producing sufficient quantity to maintain levels in the 180,000 gal
reservoir. The Wild Ridge area is only capable of producing water from an underground
source since there is no consistent surface water source in the area. A hydro-geologist
would be hired to determine the best location for drilling a well and depth to which the
well will reliably produce for the life of the development.

Ruen-Yeager and Associates Inc. (RYA) met with IDEQ regarding drilling a well in this
area. IDEQ mentioned a well in this area may be potentially risky since wells in the
jocation of Wild Ridge have problems of recharging over time. Current theory 1s there
may be a local aquifer that has stored water in cracks and fissures for many years.
Initially the water from the cracks provides sufficient gquantity, but as time progresses the
recharge rate of the well decreases as the water from the cracks are depleted. Additional
information is needed for this option.

Option #2-NW L.L.C. Tie-in

The NW L.L.C. located across Winch Avenue is willing to supply water and extend its
boundaries to include the Wild Ridge Development. An Intent to Enter Into an
Agreement has been issued by Norm G. Waldo of the Northern Water L.L.C. This option
utilizes an existing dependable source for water. The design would attempt to use two
tie-in locations for system redundancy. Currently one tie-in is shown on the conceptual
water plans.

RYA speke with IDEQ regarding this option and IDEQ encourages extending the service
boundaries of the Northern Water L.L.C. to incorporate the Wild Ridge development,
Northern Water L.L.C. is anticipating installing a booster station in their existing system;
including the Wild Ridge development in the Northern Water L.L.C. boundary would
replace the booster station with a pressure reducing station and a booster station would
then be used in conjunction with the new reservoir for the Wild Ridge development.

Recommendation
Option #2 to extend service of the Northern Water L.L.C. to the Wild Ridge development

is recommended because it already uses a dependable source for water supply, aggregates
water systems in the area, and creates a more unified water system in the area.



Sewer System Plan

Wild Ridge development sewage system has a building density large enough for the 109
Acre area classifying it as a community sewer system. A gravity and pressure sewer
collection system is used as a medium to transport sewage to the treatment site. The
treatment of sewage at this site is expected to be a Large Soil Absorption System (LSAS).
Ruen-Ycager and Associates Inc. (RYA) has had preliminary discussions with the Idaho
Department of Environmental Quality (IDEQ) regarding the treatment site requirements.
The reviewing agency will be the IDEQ and the permitting agency will be the Panhandle
Health District. Each aspect of the sewer system is explained in further detail below.

Collection System

A gravity system is utilized to its fullest potential in this system, however due to tetrain
variances over the site there are two locations requiring a Septic Tank Effluent Pump
system (STEP system). The STEP Sysiem will tie-into the gravity sewer locations.
Pressure sewer mains and gravity sewer mains will have sufficient cover to be out of the
frost layer. The collection system will end at the dosing chamber to the LSAS.

Characteristics of the gravity system are listed below. Manhole placement in the sewer
layout did not exceed 400 ft separation and alignment of the collection system remained
in the roadway as much as possible. The STEP System is expected to be along the
shoulder or ditches of the roadway. The STEP System will require a septic tank on each
lot to retain solids on the site and only pump a clear effluent into the collection system.

Piping Gravity: 8”-10” SDR 35 Piping (11,500 If)
Pressure: 1-1/2-2" Schedule 80 (2,000 If)

Manholes 36 manholes

Septic Tanks 14 each

Lift Stations 1 each

Sewer Easements As required

Alarm System Dial-up alarms for STEP and LSAS systems

Preliminarily it is expected sewer service easements will be established as needed to tie-
into the gravity sewer mains. The lots on the STEP systermn will not require an easement.

Treatment System

For the treatment system there are many LSAS options to choose from. Preliminarily
there can be a gravity drain ficld, pressurized distribution system, or drip system. An
alternative has not been selected at this time. For a community system of this size it will
require and Nutrient Pathogen (N-P) Study to be performed prior to selecting an
alternative.

RYA has spoken with LFR Engineering about conducting a Level 1 N-P Study for the
Wild Ridge development. The study would establish a groundwater gradient in the area
of the LSAS and aid in the layout of the LSAS. Conclusions from the Level 1 N-P Study
determine what level of treatment is necessary and how to configure the LSAS so the
loading from the LSAS is perpendicular to the groundwater gradient established in the
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study. Until those resnits have been determined, an alternative will not be selected.
IDEQ will be involved in the review process and overal] determination of the N-P Study.

RYA'’s selection and design will based upon those results and submitted to IDEQ for
approval once the design is complete.

Sewer System Maintenance

The community sewer system will be contracted out to a private maintenance
organization to maintain regular pumping and cleaning and monitoring of the system.
The alarm system will aid in notifying the private organization of any emergency
problems or system failures.

As for the STEP system each one will have a dial-up system as well to notify the private
organization and the owner of a failure. Since solids will be contained on the lot, the
community sewer system will be responsible for pumping the septic tank at a required
quantity or frequency. Should the pumping requirement for the lot increase in frequency
or quantity established by the community, the lot owner shall pay for additional pumping.



Roadway System

General Layout

The Wild Ridge development is a private gated community offering two types of private
roadways (main roads and cul-de-sacs) that are constructed to Post Falls Highway
District standards and driveways consisting of two types (common and private) meeting
county standards and the 2000 International Fire Code standards. A gated entrance will
be provided at the north and south entrance to the Wild Ridge development which are
accessed from Freddi Road and Winch Avenue, respectively. The entrance from the
North off of Freddi road will be Hawks Nest way and from the South off of Winch
Avenue will be Wild Ridge Drive. Hawks Nest Way winds around the existing hillside
and ends near the top of the hill with a cul-de-sac. Wild Ridge Drive intersects with
Hawks Nest Way and has a cul-de-sac intersecting it calied Fox Hollow Court. Within
the development there are five unmamed common driveways lending access to four or
less lots. Common driveway #1 has provisions for an emergency exit access for the
upper part of Hawks Nest Way in case the intersection of Hawks Nest Way and Wild
Ridge Drive become blocked. Typical Roadway Dimensions and miscelianeous
geometric criteria are listed below:

Private Roadway Width 24-28 &
Common Driveway Width 20 fi
Private Driveway Width 14 &
Shoulder width 2f
Private Roadway crown 2%
Private Roadway Max Grade 10%
Common Driveway Max Grade 10 %
Private Driveway Max Grade 12%
Cul-de-sacs 2 each
Common Driveways 5 each

Total Private Roadway Length 7,658 If
Total Common Driveway Length 2,269 If

Right-of-Way Width 60 ft
Common Driveway Easement Width 40 ft
Pavement Depth 2in

Base Depth 4in
Ballast Depth 12 in

Cut Slopes 1.5:1 (H:V)
Fill Slopes 2:1 (H:V)

The five common driveways have provisions to aid a fire truck in turning about at the end
of the driveway. All cul-de-sacs are large enough to accommodate a fire truck turning
around according to the 2000 International F ire Code.

Private Roads

Private roadway widths range from 24 to 28 feet in width, Hawks nest Way north of the
intersection with Wild Ridge Drive is 28 feet wide. All of Wild Ridge Drive is 28 ft wide
while Hawks Nest Way south of the intersection with wild Ridge Drive is 24 & wide.
The cul-de-sac off of Wild Ridge Drive (Fox Hollow Court) is also 24 ft wide. All of the
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private roads have two feet shoulders on each side of the private roadway. The right-of-
way corridor established for the private roadways is 60 ft wide. The private roadways
were designed to Post Falls Highway District standards for roadways to possibly
anticipate turning the private roads into public roads.

Driveways

Common driveways are 20 ft in width with two feet shoulders. Design standards for the
common driveway were determined from the 2000 International Fire Code for Fire
Apparatus Access Roads, and the grade requirements for roadways were used from the
Post falls Highway District standards. An easement of 40 ft for the common driveways
was established to preserve the access corridor. Near the end of the common driveways
will be an alternative hammerhead access road turnaround as determined by the 2000

Internationa! Fire Code for fire vehicles.

Private driveways were designed based on the criteria established in the Kootenai County
ordinances. The private driveways were designed not to exceed grades of 10% as
practically as possible. However, there are some private driveways between 10% and
12%, and those portions of driveways 12% or less stretch for distances less than 100 ft
except for seven private driveways. ‘A variance from the Kootenai County Ordinance for
the seven private driveways is being requested for distances up to 252 ft. Six of the seven
private driveways requested for variance range in lengths from 110 fito 187 ft.

Private approaches intersecting private roads have an approach pad six feet in length
from the shoulder of the roadway at a two percent grade and the intersecting angles range
from sixty degrees to ninety degrees. Review the cross sections and plan views of the
private driveways attached with this submitial to Kootenai County.

Building Pad

Some lots within the Wild Ridge development exceed 15% slope. RYA has developed a
building pad design for these lots exceeding 15% slope. The design criteria for these lots
are a 60 ft square area graded to 14% maximum slope. The cut slopes were approved in
the geotechnical evaluation for 1.5:1 (H:V) and fill slopes for 2:1 (H:V) and will be
utilized in constructing the building pad. Using these criteria, three building lots will
require retaining walls ranging in height from three to ten feet. .
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Revised Narrative
April 18, 2007

Wwild Ridge
Narrative and Project Overview

Planned Unit Development
and Subdivision Plat

Introduction

The Wild Ridge Planned Unit Development offers a unique opportunity in Kootenai
County to develop property with access 10 the Highway 53 corridor that preserves natural
vistas with timber, meadows, and wetlands and provides open space in excess of the
existing zoming requirements. The proposed project will create 54 single-family
residential lots on approximately 109 acres in the Agricultural Suburban Zone that meet
the minimum density requirements of one lot per two acres. The residential lots vary in
size and shape to promote the best fit with the surrounding terrain and average between
one and two acres in size. The project reserves more than 23.5 acres of common area that
offer a wide variety of beautiful natural surroundings inciuding timbered slopes, open
meadows and a delineated wetland connected by a series of trails. Some of the open
space will be utilized as buffers along the adjoining public roads and an outdoor
community center will be placed in the open meadow connected to the community.

The project was designed to meet the goals and intent of the Comprehensive Plan.
Common open space was maximized with more than 21.6 percent of the total acreage
reserved. Experts were employed early in the design process to identify an existing
wetland and explore options to avoid impacts and incorporate the wetland into the open
space. Recreational facilities are planned for the open space including an outdoor
community center, a neighborhood park, and a pedestrian trail system to connect these
areas within convenient walking distances. Open space areas along the public roads will
preserve the natural appeal of the region and buffer the project from adjacent land uses.

Great care was taken to develop a site design that incorporates consideration of the
existing slopes to minimize site disturbances for the road layout and building sites. In an
effort to tightly integrate the project with the surrounding terrain, the road layout has a
unique character thi'ryovides an overall benefit for the land use with lower impacts.
Lots were developed along the road layout to fit the terrain, provide privacy, and preserve
the natural vistas available throughout the site. ~Geotechnical investigations and
evaluations were utilized to identify the most suitable location for the community drain
field and provide expert advice for the layout of roads, building sites and utility routing.

The Wild Ridge pr:g;prty encompasses a total area of approximately 109 acres located
between Winch Road and Freddi Road approximately 3 miles southwest of Rathdrum, 3
miles northeast of Hauser Lake and 1 mile northwest of Highway 53. The property is a



portion of the southeast quarter of Section 4 in Township 51 North, Range 5 West of the
Boise Meridian in Kootenai County, Idaho.

Site Characteristics

The site contains approximately a third of the area with rolling terrain and gentle slopes
that consist of open meadow and sparse timber. Another third of the site can be
described as a saddle that is bounded by hills with moderate slopes and covered with
sparse to moderate timber and brush. The final third of the site is rocky, uneven with
moderate to steep slopes, and moderate to heavy timber.

The composition of the soils varies from top soil, silty sand, silty gravel, and rock as
:dentified and described in the Preliminary Geotechnical Evaluation. The engineering
and design of the project has been performed with special care to minimize cuts and fill
in the slopes for road and building site construction and to locate the community drain
field in the most suitable location on the site.

An area within the project was identified as a wetland and our wetland biologist
delineated the limits and provided a comprehensive report of his findings and
recommendations. We also expanded the scope of services to include a review of our
conceptual design and a request for recommendations on how to avoid impacts and
preserve these wetlands. The project design was altered in accordance with the wetland
biologist’s recommendations to preserve this area and incorporate the wetlands into the

open space area.

Site Layout

The subject property is proposed to be divided into 54 residential lots of various sizes and
shape that range from 0.5 acres 1o 2.5 acres with the average lot sizes between
approximately 1 and 2 acres. Each lot has a building pad approximately 60° x 60° with
private driveway access to an adjoining private road or common driveway within the
project.

Project Entrance Monuments will be built at both access points from the public roads to
enbance the visibility of the project. Each project entry will be gated with a Knox
Company Access System entry for emergency services with a battery back up for periods
when power is unavailable.

Proposed residential buildings will provide a wide variety of floor plans and layouts and
will be one or two stories in height with daylight basements on 2 portion of the lots.

Proposed on-site uses will include non-residential areas that include: a 3.1 acres common
drain field site; 3.4 acres of Utility Tracts including a community water reservoir site and
a proposed Community Fire Station; common open space totaling 23.5 acres including
the neighborhood park, wetlands, forest areas, and trails; and, the remaining area for



private roadways within the project as shown on the Conceptual PUD and Preliminary
Plat maps.

Access and Roads

Initial design and layout for the roads and driveways were coordinated with the Post Falls
Highway District to ensure compliance with current requirements for access to the public
roads and to incorporate the current requirements for the private roads within the project.
The main roads, cul-de-sacs, and common driveways meet current requirements.

Access {o the site will be from the adjoining public roads, being Winch Road and Freddi
Roads, which are currently maintained by the Post Falls Highway District. Right of way
and associated roadway, drainage, and utility easements will be dedicated along Winch
Road for a half width of 30 feet from the road centerline. Right of way along Freddi
Road is already dedicated for the full width of 60 feet. Associated roadway, drainage,
and utility easements will be granted for both Freddi and Winch Roads to the Highway
District. The internal roads will be built to meet Highway District Standards and privately
maintained by the Homeowners Association.

Each project entrance will be gated and equipped with Knox Company Access System
entry for emergency services with a battery back-up for periods when power is
unavailable as required by the Fire and Emergency Services agencies.

Common driveways within the subdivision will meet highway district and fire code
standards. Private driveways will be constructed to meet County requirements.

Please refer to the Conceptual Engineering Report for more information on roads.

‘Water and Wastewater

Water will be supplied by a connection to the Northern Water LLC on the adjoining
parcel to the east of the project. Booster stations and a water reservoir will be designed
and installed, and domestic water conveyed fo each of the lots within the project.

A community wastewater treatment system will be constructed on site to serve the
project. The coliection system would consist of gravity and pressure lines for transport.
The Large Soil Absorption Area sysiem will be located at the optimal drain field location
and designed with the capacity needed for the project.

Please refer to the Conceptual Engineering Report and Preliminary Geotechnical
Evaluation for more information on the water and wastewater options and
recommendations.



Project Phasing

The project will be constructed in three phases as shown on the Phasing Plan map
included in the Conceptual Engineering Plans.

Phase I will consist of the main road (Wild Ridge Drive) between the access points on
Winch Road and Freddi Road, High Ridge Drive, and one common driveway along with
the adjoining lots, large open spaces with trails, and an outdoor community center in the
southern region of the site. High Ridge Drive will be constructed to meet Highway
District Standards and replaces one of the previous common driveways. The main water
connection and reservoir will be constructed and the wastewater collection and treatment
facilities will be included in this phase.

Phase II will include Fox Hollow Court, two common driveways, and adjoining lots with
wastewater and water connections. The open space improvements for this phase include
the wetland region, trails, and the neighborhood park.

Phase III will include the balance of the project along Hawks Nest Way and one
remaining common driveway.

It is anticipated that one phase will be built per year.

Traffic Study

A traffic study was initiated for this project to document traffic counts at critical
intersections and determine any level of service improvements required for the public
roads surrounding the project. Line of sight measurements were also determined at the
access points on Winch and Freddi Roads. Asa result of the development, the existing
Freddi/Winch Roads intersection will be relocated to improve the intersection to
Highway District standards. Please refer to the traffic study results for more information.

Homeowner’s Association

The Homeowner’s Association (HOA) will manage the affairs of the subdivision,
including oversight of architectural review control before, during, and after the
completion of each home site and accessory building to be constructed on the property.
The HOA will be the deeded owner of the common areas and all associated private road
rights of way and common driveways, utility tracts, and easements dedicated as such on
the final plat. The HOA will maintain the roads, common driveways, parking areas,
trails, neighborhood park, and the outdoor community center. The subdivision
Declarations and CC&Rs will be included as an integral part of the final plat process and
approvals.



PUD Variances

The PUD process was utilized on this project to allow the clustering of building sites,
creation of open spaces, and flexibility in the design and layout of roads and facilities to
minimize impacts to the site during development. Some of the unique site characteristics
necessitate some variation to a small portion of the zoning requirements.

We are requesting a variation to the setback requirements for the Agricultural
Suburban Zone for a portion of the lots. Specifically, the front yard setback for
residentia! structures would change from 25 to 20 feet and the rear vard setback
from 25 to 15 feet for lots within Blocks 4 and 5 as shown on the Conceptual

PUD.

Access to the Public Utility (water reservoir) tract is limited to maintenance and is
designed to be accessed through a 20-feet wide easement between two adjoining
jots. The gated entrance to the tract will include a Knox Company Access System
entry for emergency services with a battery back up for periods when power is
unavailable, if required by the Fire and Emergency Services. We are requesting a
variance on this particular access since it is only serving the water reservoir and
will have very limited use. We are requesting that this access be built to private
driveway standards, not common driveway standards, in regards to driveway
width, easement width, and turnarounds.

Alternative Phasing (three phases for two years each) is requested to be consistent
with the Subdivision Ordinance for a two-year timeframe for phasing and final
platting, instead of the one-year timeframe within the PUD Ordinance.



Wild Ridge Submittal Addendum
April 18, 2007

The following items have been revised since the original submittal to Kootenai County to
address either agency concerns and/or remove Variance requests:

1. The Common Driveway/Emergency Access Road in the northern portion of
the site has been revised to a Highway District compliant private roadway
meeting required roadway grades. The road name will be High Ridge Drive.
This change was also made to provide for enhanced emergency access
within the project. With this revision, the number of lots that are on a dead-
end road decreases to 11 lots.

2. With the Addition of High Ridge Drive, Block 4 within the project has been
split into Blocks 4 and 5.

3. The Freddi Road /Winch Road intersection has been revised to include the
relocation of the intersection to the south to meet Highway District
standards. With the relocation of Freddi Road, a Block & was created as a
Public Utility Tract.

4. The Open Space buffer along the project perimeter has been increased along
Winch Road.

5. The Public Utility Tracts have been designated to include a proposed
Community Fire Station (reduced site size), water reservoir site, and the
relocated Freddi Road/ Winch Road intersection. The Tract in the southwest
corner of the project has been revised to reflect an Open Space buffer along
winch Road.

6. Each project entry will be gated with a Knox Company Access System entry
for emergency services with a battery back-up for periods when power is
unavailable.



7. The Maintenance drive to access the water reservoir location will be gated.
The gated entrance 10 the tract will include a Knox Company Access System
entry for emergency services with a battery back up for periods when power
is unavailable, if required by the Fire and Emergency Services. Access 1o the
Public Utility (water reservoir) tract is limited to maintenance and is designed
to be accessed through a 20-feet wide easement between two adjoining
lots. We are requesting a variance on this particular access since it is only
serving the water reservoir and will have very limited use. We are requesting
that this access be built to private driveway standards, not common
driveway standards, in regards to driveway width, easement width, and
turnarounds.

8. The Wastewater Treatment Area site has been reduced and has Open Space
incorporated on both sides of the Treatment Area site,

9. The easement area for the Common drain field site has been extended to
allow for a Large Soil Absorption Area drain field site.

10. The proposed outdoor Community Center has been relocated to be adjacent
to the trail system and closer to the parking area for ease of access.

11.Six private driveways were modified to meet County grade standards and
have been removed from the requested Variances list.

12. Alternative Phasing (three phases for two years each) is requested as a
Variance to be consistent with the Subdivision Ordinance for a two-year
timeframe for phasing and final platting, instead of the one-year timeframe
within the PUD Ordinance.

13. The project narrative has peen revised to refiect the changes.

14. Open Space within the project has changed from 26 acres 10 23.5 acres as a
result of the Large Soil Absorption Area, however still exceeds County
requirements.

15.The setback Variance requested for Block 4 has been revised to reflect
Blocks 4 and 5 due to the addition of High Ridge Drive to the project.
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FRAME & SMETANA, P.A.
CONSULTING ENGINEERS
603 North 4th Street
Phone (208) 664-2121 - Fax (208) 765-5502
COEUR D'ALENE, IDAHO 83814

TO: NORM WALDO, NORTHERN WATER L.I..C.

FROM.: JOHN A. SMETANA, P.E.

SUBJECT: WATER SERVICE FOR WILD RIDGE SUBDIVISION
DATE: MAY 14, 2007

At your request, | have made a preliminary analysis to determine the ability of the Lost

Creek Estates water system (parent system) to be expanded to serve the proposed Wild

Ridge Subdivision (Wild Ridge). This analysis considers the following system

components:

1.

1. Existing/future storage and distribution.
2. Well source capacity.
3. Well source expansion opportunity.

4. Well discharge piping to storage and distribution.

ANALYSIS

Existing/Future Storage and Distribution
The parent system includes a 120,000-gallon concrete reservoir and 8” diameter

distribution lines. The reservoir is sufficient for peak domestic and fire flow demands
at Lost Creek Estates but does not provide excess storage for Wild Ridge. It will be
necessary for Wild Ridge to provide properly sized and positioned storage for its peak
domestic and fire flow demands. It is assumed that the Wild Ridge infrastructure
design is the subject of a developer-sponsored engineering report and is, therefore,
not included in this analysis. The existing 8” distribution system would convey water
to the connection point with Wild Ridge. The flow rate of conveyance to Wild
Ridge will need to be restricted to the maximum average daily domestic flow plus an

amount to allow reservoir recovery in the event of depletion of fire storage. As
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before, it is not the purpose of this analysis to propose the Wild Ridge demand flows,
but I anticipate a reservoir fill flow range of 50 to 100 g.p.m. may be identified in
another report. Because the existing distribution system is sized for fire flows of
1,000+ g.p.m., it has the capacity to provide the anticipated Wild Ridge reservoir fill

rate without diminishing water service to users on the parent system.

2. Well Source Capacity

The parent system includes two wells flow tested at 195 g.p.m. each. The existing
well pumping systems are rated at 142 g.p.m. each and are configured in a duplex,
alternating, both pumps on for high demand format. Assuming that peak use flows
and fire flow storage are provided by reservoir sizing, average daily use will be
considered in this analysis to evaluate source capacity requirements.

Both subdivisions feature water use and conservation restrictions by agreement,
water rate schedules, C.C. & R.s and negotiated water rights. Nonetheless, this
analysis will consider a higher than anticipated domestic and irrigation use of 1,500
g.p.d. per lot to allow a factor of safety. The combined projected use can be

calculated as follows:

Lost Creek Estates: 64 lots x 1,500 g.p.d. = 96,000 g.p.d.
Wild Ridge: 54 lots x 1,500 g.p.d. = 81,000 g.p.d.

TOTAL = 177,000 g.p.d.

Therefore, average combined flow is 123 g.p.m.

There may be some incidental flows for common areas and entrance features, but
they are considered negligible in this analysis. The projected average daily use
during periods of potential high irrigation (123 g.p.m.) is less than the capacity of one
well pump (142 g.p.m.). This allows the second well pump to serve ina
redundant/back-up role and be available to supplement fire flows if necessary.

3. Well Source Expansion Opportunities

Assuming approval of the requested increase for water rights from 0.50 c.f.s. to
0.75 c.fs., each well system could be expanded to approximately 170+ g.p.m. (340+
g.p.m. total). The existing power supply and well construction is sized for expansion.

The pumps, motors, drop pipe, pitless adaptors, electrical components and vaujt
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piping will require upgrading to accommodate the expansion. As demonstrated in
item 2 above, expansion of the source certainly will not be required in the initial
phases of development but could be expanded in the future if desired.

4. Well Discharge Piping to Storage and Distribution

The existing well piping manifolds the discharge lines after the meter vault into a
single 6” PVC pipe designed to accommodate the increased flow. At 340+ g.p.m,,

the velocity is approximately 4 f.p.s. and the friction loss is in an acceptable range.

Summary _
Rased on this analysis, it is my opinion the Northern Water L.L.C. system currently

serving Lost Creek Estates has the capacity to supply water to the proposed Wild Ridge
Subdivision subject to conformance with the assumptions and expansion requirements
outlined above. Furthermore, I recommend completion of the development final
engineering reports, construction plans and water right request approval be conditions of
final plat approval.

If you have any questions, please contact me.
JAS:cas

xc; Wild Ridge L.L.C.
Gary Gaffney, 1daho Department of Environmental Quality
Dave LePard, Idaho Department of Water Resources
Jay Lockhart, Kootenai County Planner
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2 STATE OF IDAHO

DEPARTMENT OF
ENVIRONMENTAL QUALITY

C.L. "Butch" Otter, Governor

2110 [ronwood Parkway = Coeur d'Alene, Idaho 83814 = (208) 769-1422
Toni Hardesty, Director

July 20, 2007

Mt. Robert Nehring

Wild Ridge Development, LLC
3216 Wetmore Ave, Ste 202
Everett, WA 98201

RE: Wild Ridge Subdivision, Kootenai County

Dear Mr. Nehring:

" This office has now concluded review as follows of three items related to the drinking water and
wastewater systems being planned for your proposed Wild Ridge subdivision of 109 acres into fifty-four
(54) residential lots located in Section 3 of T5IN R3W of Kootenai County.

 Drinking Water Supply: A memorandum dated May 14, 2007 by John Smetana, P.E. of Frame
and Smetana described the ability of the existing public drinking water system owned by Northern
Water LLC and presently serving the sixty-four (64) residential lots in Lost Creek Estates
subdivision, to be expanded to provide drinking water to Wild Ridge. The two existing wells are
extracting water from the Spokane Valley- Rathdrum Prairie Aquifer, have been found to produce
water that complies with Idaho drinking water standards, were test pumped at 195 gallons per
minute (gpm), and have installed pumps capable of 142 gpm. Based on reasonable water demand
estimates, the memorandum concluded that these two wells should be capable of producing enough
water to meet water demand from the 118 lots ultimately served in the two subdivisions. Prior to
preparation of plans and specifications for construction of the expanded water system, the engineer
indicated that a more detailed engineering report would be completed discussing in detail design of
the water conveyance, storage, and distribution systems needed in Wild Ridge.

DEQ concurs with the engineer’s conclusion that the water system serving Lost Creek Estates has
the capacity to be expanded to serve the proposed subdivision called Wild Ridge. At the conclusion
of preliminary plat reviews, DEQ will need to review the engineering report prepared to describe,
select, and size the improvements needed to implement this expansion in accordance with the Idaho

Rules for Public Drinking Water Systems (IDAPA 58.01.08)

 Large Soil Absorption System - Site and Loading Rate Approval: The design engineers for the
wastewater systems serving the proposed subdivision at Ruen Yeager and Associates indicated that
a large soil absorption system (LSAS) as defined in the Idaho Individual/Subsurface Sewage
Disposal Rules (IDAPA 58.01.03) is being proposed for all 54 lots. The first step for review of a
LSAS involves site and loading rate evaluation by the PHD.

On February 20, and March 9, 2007 the Panhandle Health District (PHD) evaluated a number of test
holes in the vicinity of two proposed LSAS sites (Field 1 and Field 2) and issued conclusions in a
letter dated May 10, 2007. The soil type was determined to be B-1 with an associated wastewater
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application rate of 0.6 gallons per day per square foot (gpd/ﬁl). The PHD report included data on
depth to ground water and distance to surface water that need to be reflected when the boundaries of

the LSASs are established.

With 54 lots involving three bedroom homes producing 250 gallons per day (gpd) of sewage, the
LSAS will need to accommodate up to 13,500 gpd. This will involve construction of two
independent LSAS modules since the maximum size allowed by the Rules for a LSAS is 10,000
gpd. Two fully-sized drainfields and one replacement area must be provided for each module.

At the conclusion of preliminary plat reviews, DEQ will need to review an engineering report
prepared by the design engineer describing design of the proposed LSAS.

e Site Investigation: Following LSAS site and loading rate evaluation, the next preliminary review
step identified in the Individual/Subsurface Sewage Disposal Rules is that a site investigation be
undertaken concluding that the effluent from the LSAS will not adversely impact or harm the waters
of the State. Typically, this investigation has involved a Nutrient/Pathogen Evaluation as
recommended by DEQ that models expected water quality impacts of the LSAS to ground water.

On May 16, 2007 this office received a Level 1 Nutrient-Pathogen Evaluation for Wild Ridge
Subdivision as prepared by Thomas Mullen, P.G. with LFR Inc. Subsequent reviews of the report
by Gary Stevens, P.G. at this office and submittals of additional documentation by Mr. Mullen was
undertaken. The result of this review is that DEQ concurs with the conclusion of the report that the
proposed LSAS can be constructed and operated without an adverse impact to ground water quality.

With satisfaction of our requirements as indicated above for water supply capacity, LSAS site and loading
rate approval, and water quality impacts, DEQ has no objection to Kootenai County acceptance of the
preliminary plat for Wild Ridge subdivision. Once this action has been completed, we will be prepared to
review and approve engineering reports and plans and specifications related to construction of the public
drinking water system extension and LSAS systems serving the proposed subdivision.

Sincerely,

Ly I

Gary J. Gaffney, P.E.

c: Tom Mullen, LFR Inc., 2310 N Molter Rd, Ste 101, Liberty Lake, WA 99019
Randy Broesch, Ruen-Yeager and Associates, 3201 N Huetter, CdA
Steve Syrcle, Tri-State Consulting Engineers, 1400 Northwood Center Couit, CdA
Mark Mussman, Kootenai County Planning Dept., CdA
Norm Waldo, Northern Water LLC, 181 Lost Springs Ranch Rd, Post F alls
Robert Haynes, IDWR, CdA
Jack Smetana, Frame and Smetana, CdA
Nathan Church, PHD, Hayden
(#9909 filed with Wild Ridge LSAS sewer)

o~

i
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PANHANDLE HEALTH DISTRICT

Healthy People in Healthy Communities

8500 N. ATLAS ROAD
HAYDEN, IDAHO 83833
http://www2.state.id.us/phdl
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November 22, 2006

Randy Broesch
Wild Ridge Development, LLC (A.K.A. Wild Ridge, L1LC)

3216 Wetmore Ave., Suite 202
Everett, WA 98201

RE: WILD RIDGE

To All Concerned:

The residential subdivision known as Wild Ridge, consisting of 54 lots, on 108.998 acres, located in 51N Township,
05SW Range, 4 Section, in Kootenai County, in the State of Idaho has been reviewed by Panhandle Health District
(PHD). PHD will grant final approval when the following conditions have been met:

e Test holes must be dug and approved drain field sites must be found for all lots within the subdivision. This
may include test holes on each lot or test holes in a suitable location for a Large Soil Absorption System
(up to 40 homes, or 10,000 gpd only) that the Department of Environmental Quality {DEQ) will review and
PHD receives a letter from DEQ stating sewer services meet the State of Idaho Standards for the specified
number of lots and/or tracts. A Nuirient-Pathogen (N-P) study may be required.

« DPHD receives a letter from the water purveyor, (NORTHERN WATER, LLC), stating they will supply
water to the subdivision and designate the number of lots and tracts for which each will supply.

o All shallow injection wells (drywells) must be registered with PHD and corresponding fees paid.

« Idaho Code §50-1334 requirements: The water source must be gtated on the plat as part of the owner's
certification signature block. -

¢ Idaho Code §50-1326 to §50-1329 requircments: Two signature blocks must be included on the plat for

_Panhandle Health District one to approve the plat and one to lift the sanitary restrictions. ;
e Blue-line copies of the plat including signature page(s) must be supplied to the PHD.

If the above conditions are satisfied PHD will lift the sanitary restrictions when the final plat/mylar is signed. Please
note that plat approval does not guarantee these lots/tracts are buildable. If you have any questions or require

additional information please call Panhandle Health District.

Sincerely,

ustin Rader
Environmental Health Specialist

cc: City of Rathdrum
Mike Hathaway, Ruen-Yeager & Associates, 3201 N. Huetter Rd., Coeur d’Alene, ID 83814
DEQ
Cheri Howell, Planner II

Administration Environmental Health Family & Community Health Health Promotion Home Health Public Health Preparedness
(208) 415-5100 (208) 415-5200 (208) 415-5100 (208) 415-5130 (208) 415-5160 (208) 415-5180
Fax 415-3106 Fax 415-5201 Fax 415-5t01 Fax 415-5131 Fax 415-5161 Fax 415-5181
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Randy Broesch

8500 N. ATLAS ROAD
HAYDEN, IDAHO 83835
(208) 415-5200
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SOIL ANALYSIS RESULTS

Ruen-Yeager & Associates
3201 N. Huetter Rd.
Coeur d’Alene, ID 83814

RE: WILD RIDGE LARGE SOIL ABSORPTION SYSTEM TEST HOLES DATA AND TYPE

Mr. Broesch:

On February 20, 2007 & March 9, 2007,
that analysis are attached. This soil ana
with respect to potential development o
1 was conducted on February 20, 2007. Proposed

a soil analysis was performed on parcel # 5 INO5W-04-8330. The results of
Lysis does not constitute approval or disapproval of the site in question
f any kind. This data is for information purposes only. Proposed field
field 2 was conducted on March 9, 2007.

TEST HOLE SOIL ANALYSIS COMMENTS
13001 Loamy Sand 0-48” Field 1
Decomp. Granite/sand 48-60” Ground Water Monitor
Loamy Sand 60-75”
Decomp. Granite 75-140”
13007 Silit/Sandy loam 0-307 Field 1
Decomp. Granite w/ sand 30-48"
Decomp. Granite 48-168”
13008 Silty Sand 0-14” Field 1
Decomp. Granite with stones 14- Ground Water Monitor — about 150° from
162" surface water nunoff
13011 Silty/Sandy Loam 0-32” Field 1
Silty Sand 32-46” Ground Water Monitor - about 200 from
Decomp. Granite 46-158” surface water runoff
13012 Silty/Sandy Loam 0-72” Field 1
Rock bed at 727 Bad Hole
130115 Silty Sand 0-19” Field 1
Loamy Sand 19-46”
Decomp. Granite with sand 46-1 58"
13006.5 Same as TH 13011.5 Field 1
305.125N Silt Loam 0-72" Field 2
Silty Sand 72-168” Bad Hole, 75° fiom seasonal drainage —
Ground water monitor
Water level in sand 577
. . Surfaced water 156”
305.1255W Silt Loam 0-24" - Field 2
: Silty Sand 24-180” 264’ from seasonal drainage
306.1758E Silt Loam 0-26” Field 2
Silty Sand 26-180”
305.250NW Silt Loam 0-217 Field 2
Silty Sand 21-72”
Decomp. Granite w/ Sand & Stony

Bonners Ferry (208) 267-5558, Kellogg (208) 786-7474, Sandpoint (208) 265-6384, St. Maries (208} 245-4556




r | 72-168” ' | ]
Date: 2/23/2007 3/2/2007 3/9/2007 3/15/2007 3/23/2007
Piezometer Readings:
[Field 1 (TH 13008) NW Q" 1) 0 0 0
Field 1 (TH 13011) NE o" 0 0 0 0
Field 1 (TH 13001) S 0" 0 0 0 0
Surfaced water
13'in 14' hole, {Water at
Water levelin  [11.5'in 14
Field 2 (TH 305.125N) E soil 57" hoile 0
Surface Water:
150" Away 210' Away
from NW 200" Away from from NW
piezometer & [NW piezometer piczometer &
NW (TH |50' from & 125 ' away 135" away
13008 North LSAS  ifrom northern Same as Samie as  [from northern
area) marker LSAS marker  [2/23/07 2/23/07  |LSAS marker
| Surface Water:
NE(TH [200' Away
13011 from NW Same as Same as  |Same as
area) iezometer  |Same as 2/23/07 [2/23/07 2/23/07  [2/23/07
Date: 3/30/2007  4/3/2007 4/10/2007
Piezometer Readings:
Field 1 (TH 13008) INW O O 0
Field 1 (TH 13011) NE 0 0 0
Field 1 (TH 13001) S s 0 O
[Field 2 (TH 305.125N) E O 0 0
Surface Water:
030" Away
from NW ‘
Piezometer [Just
& 155" awaymuddy
from arca at
INW (TH northermn ormer
13008 Same as  [LSAS F;urface
area) 3/23/07  marker water
Surface Water:
Tust
muddy
larea at
NE (TH former
13011 Same as  [Same as surface
area) 2/23/07  [2/23/07 water

Piczometers for Field 1 display no ground water infiltration and Field 2 is temporary ground water at that one low
area, The surface water is considered permanent and will require necessary setbacks to drainfields. Recommend
moving the drainfield south enough meet setback of 300 feet te accommodate test hole variations of soil type from B
to A. This is subject to change if Department of Envirenmental Quality (DEQ) has more stringent conditions.

Bonners Ferry (208) 267-5558, Kellogg (208) 786-7474, Sandpoint (208} 265-6384, St. Maries (208) 245-4556
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Individual test holes vary in soil type, but the overa
rmat.

determination when DEQ has reviewed all info
it. Please refer to the November 22, 2006 letter wi
restrictions.

Sincerely,

stin Rader
Environmental Health Specialist
encl:  Test Hole Locations

cC:

DEQ

Bonners Ferry (208) 267-5558, Kellogg (208) 786-

Thomas Mullan, P.G., LFR, 2310 North Molter Rd, Suite
Robert Nehring, Wild Ridge Development, 1LC, 3216 We

}
11 soil type is a B-1. The loading rate will have a final

101, Liberty Lake, WA 99019
tmore Ave., Suite 202, Everett, WA G820t

7474, Sandpoint (208) 265-6384, St. Maries (208) 245-4556

ion and determines whether further steps will be taken to adjust
th the rest of the requirements in order to lift the sanitary
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Conversion Factors and Datums

Conversion Factors

Muitiply By To obtain

acre-foot (acre-ft) 1,233 cubic meter (m?)

cubic foot per day (ft%/d) 0.02832 cubic meter per day (m*/d}
cubic foot per second (ft*/s) 0.02832 cubic meter per second (m¥/s)
foot (ft) 2.54 centimeter (cm)

foot per day (ft/d) 0.3048 meter per day (m/d)

foot squared per day (ft%/d) 0.09290 meter squared per day (m*d)
inch (in.) 2.54 centimeter {cm)

mile (mi) 1.609 kilometer (km)

square mile (mi-) 2.590 square kilometer (km?)

Temperature in degrees Celsius {°C} may be converted to degrees Fahrenheit {°F) as follows:
°F = (1.8 x °C} + 32.

Temperature in degrees Fahrenheit {°F) may be converted to degrees Celsius {°C) as follows:
*C={°F-32)/18.

Datums

Vertical coordinate information is referenced to the Narth American Vertical Datum of 1988
{NAVD 88).

Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD 83).

Altitude, as used in this report, refers to distance above the vertical datum.



Ground-Water Flow Model for the Spokane Valley-
Rathdrum Prairie Aquifer, Spokane County, Washington,
and Bonner and Kootenai Counties, Idaho

By Paul A. Hsieh, Michael E. Barber, Bryce A. Contor, Md. Akram Hossain, Gary S. Johnson, Joseph L. Jones,

and Allan H. Wylie

Abstract

This report presents a computer model of ground-water
flow in the Spokane Valley-Rathdrum Prairie (SVRP) aquifer
in Spokane County, Washington, and Bonner and Kootenai
Counties, Idaho. The aquifer is the sole source of drinking
water for more than 500,000 residents in the area. In response
to the concerns about the impacts of increased ground-water
withdrawals resulting from recent and projected urban growth,
a comprehensive study was initiated by the Idaho Department
of Water Resources, the Washington Depariment of Ecology,
and the U.S. Geological Survey to improve the understanding
of ground-water flow in the aquifer and of the interaction
between ground water and surface water. The ground-
waler flow model presented in this report is one component
of this comprehensive study. The primary purpose of the
model is to serve as a tool for analyzing aquifer inflows and
outflows, simulating the effects of future changes in ground-
water withdrawals from the aquifer, and evaluating aquifer
management strategies. The scale of the model and the level of
detail are intended for analysis of aquifer-wide water-supply
issues.

The SVRP aquifer model was developed by the Modeling
Team formed within the comprehensive study. The Modeling
Team consisted of staff and personnel working under contract
with the idaho Department of Water Resources, personnel
working under contract with the Washington Department of
Ecology, and staff of the U.S. Geological Survey. To arrive at
a final model that has the endorsement of all team members,
decisions on modeling approach, methodology, assumptions,
and interpretations were reached by consensus.

The ground-water flow model MODFLOW-2000 was
used to simulate ground-water flow in the SVPR aquifer.

The finite-difference model grid consists of 172 rows, 256
columns, and 3 layers. Ground-water flow was simulated
from September 1990 through September 2005 using 181

stress periods of 1 month each, The areal extent of the modet
encompasses an area of approximately 326 square miles.

For the most part, the model extent coincides with the 2005
revised extent of the Spokane Valley-Rathdrum Prairie aquifer
as defined in a previous report. However, the model excludes
Spirit and Hoodoo Valleys because of uncertainties about the
ground-water flow directions in those valleys and the degree
of hydraulic connection between the valleys and northern
Rathdrum Prairie. The SVRP aquifer is considered to be a
single hydrogeologic unit except in Hillyard Trough and the
Little Spokane River Arm. In those areas, a continuous clay
layer divides the aquifer into an upper, unconfined unit and a
lower, confined unit.

The medel includes all known components of inflows to
and outtlows from the aquifer. Inflows to the SVRP aquifer
include (1) recharge from precipitation, (2) inflows from
tributary basins and adjacent uplands, (3) subsurface seepage
and surface overflows from lakes that border the aquifer,

(4) flow from losing segments of the Spokane River to the
aquifer, (5) return percolation from irrigation, and (6) effluent
from septic systems. Outflows from the SVRP aquifer include
(1) ground-water withdrawals from wells, (2) flow from the
aquifer to gaining segments of the Spokane River, (3) aquifer
discharge to the Little Spokane River, and (4) subsurface
outflow from the lower unit at the western limit of the model
area near Long Lake. These inflow and outflow components
are represented in the model by using MODFLOW-2000
packages.

The parameter-estimation program PEST was used
to calibrate the SVRP aquifer model. PEST implements a
nonlinear least-squares regression method to estimate model
parameters so that the differences between measured and
simulated quantities are minimized with respect to an optimal
criterion. Calibration data include 1,573 measurements of
water levels and 313 measurements of streamflow gains and
losses along segments of the Spokane and Little Spokane
Rivers.
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Model parameters estimated during calibration include
hydraulic conductivity, specific yield, vertical hydraulic
conductivity of riverbed sediments, and hydraulic conductance
of riverbed and lakebed sediments. Simulated water levels and
streamflow gains and losses generally were in good agreement
with measured water level and streamflow gains and losses
throughout most of the aquifer. However, discrepancies
between measured and simulated quantities do occur in
local parts of the aquifer. The largest discrepancy between
measured and simulated water levels occurs in the lower unit
in northern Hillyard Trough and the Little Spokane River Arm.
These discrepancies indicate that the lower unit might not be
accurately represented by the model.

After the model was calibrated, five alternative models
were evaluated. In each alternative model, one aspect of the
calibrated mode! was varied and the alternative model was
re-calibrated. Results of these alternative model analyses show
that changes in certain model parameter values can result in
changes to certain simulated flow components even though the
overall fit of the alternative model to the measured quantities
is nearly as good as the calibrated model. This suggests some
degree of nonunigueness in the ground-water flow simulated
by the calibrated model.

The model presented in this report is calibrated using
significantly more data than are used in previous models. The
relatively good fit between simulated and measured quantities
indicates that the overall simulated ground-water flow is a
reasonable representation of ground-water flow in the SVRP
aquifer. Nonetheless, the model is subject to limitations.

In particular, there is insufficient hydrologic information

to determine ground-water inflow from Spirit and Hoodoo
Vatleys to the SVRP aquifer. In Hillyard Trough and the Little
Spokane River Arm, ground-water flow in the lower unit is
not welt understood, and simulated water levels do not fit
measured water levels as well as in other parts of the aquifer.
There also is significant uncertainty in the simulated seepages
from Lake Pend Oreille and Coeur d’Alene Lake. Further
investigations in these parts of the SVRP aquifer could provide
valuable knowledge that can be used to improve the model in
the future.

Introduction

The Spokane Valley-Rathdrum Prairie (SVRP) aquifer
supplies water to more than 500,000 residents in Spokane
County, Washington, and Bonner and Kootenai Counties,
Idaho (fig. 1). In 1978, the U.S. Environmental Protection
Agency designated the aquifer as a “Sole Source Aquifer”
in response to concerns about aquifer vuinerability to water-
quality degradation (Federal Register, 1978). Recent and

projected urban growth in the aquifer area, which includes
Spokane, Spokane Valley, and Liberty Lake, Washington, and
Post Falls and Coeur d’Alene, ldaho, has raised additional
concerns about the effects of increased ground-water
withdrawals from the aquifer. To address these concerns, a
comprehensive hydrologic study was developed in 2004 by
the Idaho Department of Water Resources, the Washington
Department of Ecology, and the U.S. Geological Survey
(USGS) to improve the understanding of ground-water flow
in the aquifer and of the interaction between ground water
and surface water. The purpose of the comprehensive study

is to provide a scientific foundation for management of the
aquifer and to provide tools that are needed to evaluate aquifer
management strategies. Development of a ground-water flow
model of the aquifer is one component of the comprehensive
study.

The ground-water flow model presented in this report
was developed by the Modeling Team formed within the
comprehensive study. The Modeling Team (authors of this
report) consisted of staff and personne! working under contract
with the Idaho Department of Water Resources, personnel
working under contract with the Washington Department of
Ecology, and staff of the USGS. To arrive at a final model
that has the endorsement of ail team members, decisions
on modeling approach, methodology, assumptions, and
interpretations were reached by consensus. The Modeling
Team operated under the management of the Project Technical
Leadership Team and received advice and comments from the
Technical Advisory Committee. In addition to undergoing the
USGS report review process, the model was reviewed by the
study's Peer Review Team.

Purpose and Scope

This report describes the development of a computer
model to simulate ground-water flow in the SVRP aquifer.
Steps in model development include: (1) defining the areal
and vertical extents of the model, {2} defining boundary
conditions, (3) estimating components and rates of inflows to
and outflows from the aquifer, and (4) calibrating the model
by adjusting mode] parameters (such as hydraulic conductivity
and specific yield) so the differences between simulated
and measured quantities (such as water levels and flows)
are minimized with respect to an objective function. Model
calibration uses a nonlinear least-squares regression method,
which enables quantification of parameter uncertainty within
the context of the regression problem.

The primary purpose of the model is to serve as a tool for
analyzing SVRP aquifer inflows and outflows, simulating the
effects of future changes in ground-water withdrawals from
the aquifer, and evaluating aquifer management strategies.
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Counties, Idaho.

The scale of the model and the level of detail are intended
for analysis of aquifer-wide water-supply issues. The model
presented in this report is not intended for application to
contaminant-transport issues such as the prediction of
contaminant traveltimes or flow paths. A contaminant-
transport model would require a substantially greater amount
of hydrogeologic detail for the contamination site.

Although the areal extent of the model differs slightly
from the areal extent of the SVRP aquifer as defined by Kahle
and others (2005), this report does not redefine the aquifer

Location of the Spokane Valley-Rathdrum Prairie aquifer, Spokane County, Washington, and Bonner and Kootenai

boundary. Because of the paucity of data for the northern
extreme of Rathdrum Prairie, the model does not include Spirit
and Hoodoo Valleys. Ground-water flow directions in Spirit
and Hoodoo Valleys and the degree of hydraulic connections
between those valleys and northern Rathdrum Prairie cannot
be determined with certainty with the presently available

data. Therefore, during model calibration, the uncertainty in
ground-water inflow from the valleys is treated by assuming
different inflow values along the model boundary.
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Description of Study Area

The areal extent of the SVRP aquifer mode! is shown in
figure I. The model encompasses an area of approximately
326 mi® in eastern Washington and northwestern kdaho. For the
most part, the model extent coincides with the 2005 revised
extent of the SVRP aquifer as defined by Kahle and others
(2005). However, the model excludes Spirit and Hoodoo
Valleys and three areas where bedrock is close to land surface
and the aquifer sediments likely are unsaturated. Within the
model extent, land-surface altitude ranges from about 2,600 ft
in northern Rathdrum Prairie to about 1,500 ft at the western
limit of the model near Long Lake. The climate varies from
subhumid to semiarid and is characterized by warm, dry
summers and cool, moist winters. Mean annual (1971-2000)
precipitation is 16.7 in. at the Spokane International Airport,
Washington; 25.9 in. near Bayview, ldaho; and 28.1 in. at the
Coeur d’Alene Airport, Idaho (Kahle and others, 2005, p. 6).

The SVRP aquifer is divided into several subregions by
bedrock outcrops and subsurface bedrock ridges. On the east
side of the aquifer, a crystalline rock outcrop known as Round
Mountain and a less prominent bedrock ridge divide the
aquifer into three channels that connect northern and southern
Rathdrum Prairie. From west to east, these channels are known
as West Channel. Ramsey Channel, and Chilco Channel. On
the west side of the aquifer, two subsurface bedrock ridges
extend from a basalt highland known as Five Mile Prairie.
The first ridge extends to the south and the second extends
to the west. The south-extending ridge, along with Five Mile
Prairie, divides the aquifer into two arms. The eastern arm is
known as Hillyard Trough, and the western arm is known as
Western Arm. At the north end of Hillyard Trough, the aguifer
continues west in the valley containing the Little Spokane
River. This part of the aquifer is referred to as the Little
Spokane River Arm. At the north end of Western Arm, the
aquifer terminates against the subsurface bedrock ridge that
extends west from Five Mile Prairie (see Kahle and others,
2005, p. 18-19). The narrow channel between Western Arm
and the rest of the aquifer is known as Trinity Trough.

Nine lakes are located along the perimeter of the model
area. Because the water levels of those lakes are higher than
the ground-water level in the SVRP aquifer, water seeps from
the lakebed and recharges the aquifer. The two largest lakes
are Lake Pend Oreille and Coeur d’Alene Lake. Water levels
in those lakes are regulated by dams on the respective outlet
rivers. The outlet of Lake Pend Oreille is the Pend Oreille
River, which is north of the area shown in the location map
in figure 1. The outlet of Coeur d’Alene Lake is the Spokane
River. The seven smaller lakes are Fernan Lake, Hauser Lake,
Hayden Lake, Liberty Lake, Newman Lake, Twin Lakes. and
Spirit Lake. These lakes do not have perennial outlet streams.
However, during wet seasons, if the lake level rises above the
outlet structure, lake water spills over the outlet structure and

exits the lake as surface flow. Because of the highly permeable
nature of the surficial and aquifer material, the surface flow
soaks into the ground within a short distance of the lake.

The Spokane and Little Spokane Rivers are the major
surface-water drainages in the model area. The Spokane River
originates at Coeur d’Alene Lake. Water discharge from that
lake is regulated by Post Falls Dam. Downstream of the dam,
the Spokane River is free flowing for about 16 river miles
until it reaches Upriver Pool near the Centennial Trail Bridge.
Downstream of Upriver Dam, the river is again free flowing
for about 4.5 river miles until it enters downtown Spokane.

In the next 2.5 river miles, the river flows over basaltic rocks
outside the SVRP aquifer and is regulated by dams in the
Spokane Falls area. The river re-enters the aquifer at the south
end of Western Arm and is again free flowing for about 10
river miles as it meanders northwest to Nine Mile Reservoir.
Downstream of Nine Mile Dam, the Spokane River is joined
by the Little Spokane River, which enters the model area at
the north end of Hillyard Trough and flows toward the west.
Downstream of the confluence of the two rivers, the Spokane
River becomes a reservoir known as Long Lake, which is
regulated by Long Lake Dam.

Previous Investigations

In preparation for developing the ground-water flow
model presented in this report, Kahle and others (2003)
compiled geologic and hydrologic information available as
of June 2005 for the SVRP aquifer. The geotogic information
includes the pre-Tertiary, Tertiary, and Quaternary geology of
the aquifer and results of previous geophysical investigations.
The hydrologic information includes the current understanding
of the hydrogeologic framework, ground-water movement,
water-budget components, and ground-water/surface-water
interactions. The compilation also includes descriptions of
previous ground-water flow models by Bolke and Vaccaro
{1981), CH2M Hill (1998, 2000), Buchanan (2000), and
Golder Associates, Inc. (2004}, In another report, Kahie and
Bartolino (2007) refined the hydrogeologic understanding of
the aquifer. Using drillers’ records and results of available
geophysical investigations, they developed a contour map
showing the altitude of the base of the aquifer, mapped the
extent of a clay layer in Hillyard Trough and in the Little
Spokane River Arm, and updated the aquifer water budget
using recently compiled information.

Because previous ground-water flow models of the SVRP
aquifer are described in detail in the report by Kahle and
others {2005), the following discussion highlights only the
similarities and differences among the models. The models
by Bolke and Vaccaro (1981}, CH2M Hil! (1998, 2000), and
Golder Associates, Inc. (2004) encompass the western (mostly
Washington) patt of the aquifer from Post Falls or the 1daho-
Washington State line to the eastern end of Long Lake. The



model by Buchanan (2000) encompasses the entire aquifer in
both States. All four models simulate the interaction between
the aquifer and the Spokane and Little Spokane Rivers.

In addition, the model by Golder Associates, Inc. (2004)
simulates overland flow, river flow, and subsurface flow in the
unsaturated and saturated zones of the aquifer,

Although evidence available since the late 1990s (see,
for example, Gruenenfelder, 1997) indicates that an extensive
clay layer divides the SVRP aquifer into an upper, unconfined
unit and a lower, confined unit in Hillyard Trough and the
Little Spokane River Arm, all four previous models treat the
aquifer effectively as a single, unconfined, hydrogeologic unit.
The clay layer is not mentioned in the reports by Bolke and
Vaccare (1981) and Buchanan {2000). In the reports by CH2ZM
Hill (1998, 2000), the clay layer is discussed but the model
excludes the lower, confined unit. In the report by Golder
Associates, Inc. (2004), the clay layer is trealed as a geologic
lens within a model layer rather than as a separate model layer.
Therefore, a single model layer represents both the upper and
lower units,

The four models are calibrated using different amounts of
measured data for different time periods. Bolke and Vaccaro
(1981) presented both a time-averaged simulation and a
transient simulation for May 1977-April 1978. The model by
Bolke and Vaccaro (1981) is calibrated using measured water
levels in 73 wells and ground-water discharge from the SVRP
aquifer to the Little Spokane River (that is, streamflow gain
on the river). The calibration is checked by a water-balance
calculation and by comparing simulated streamflow with
measured streamflow for three sites on the Spokane River. The
model by CH2M Hill (1998, 2000) is a steady-state model and
is calibrated using measured water levels in about 110 wells
and streamflow gains and losses on the Spokane River during
September 1994. The calibration is checked by comparing
simulated and measured water levels and streamflow gains
and losses for April 1995. The model by Buchanan (2000)
also is a steady-state model and is calibrated using measured
water levels in 15 wells during unspecified time periods. The
calibration data do not include measured streamflow gains
or losses. The model by Golder Associates, Inc. (2004) is a
transient model and is calibrated using measured water levels
in about 20 wells and measured streamflow on the Spokane
and Little Spokane Rivers during 1994, 1997, and 1999.

An important assumption in the models by Bolke
and Vaccaro (1981), CH2M Hill (1998, 2000}, and Golder
Associates, [nc. (2004) is the boundary condition at the eastern
terminus of the model. This boundary condition controls
ground-water flow from Rathdrum Prairie to the model. The
model by Bolke and Vaccaro (1981) specifies the hydraulic
head along the eastern boundary. The calibrated model
simulates a ground-water inflow of about 400 ft¥/s across
the boundary. By contrast, the model by CH2M Hill (1993,
2000) specifies the ground-water inflow across the eastern
boundary and inflow rate is adjusted during calibration. The
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calibrated model simulates a ground-water inflow of 385 ft'/s.
The model by Golder Associates, Inc. (2004) specifies a time-
varying hydraulic head along the eastern boundary. The report
by Golder Associates, Inc. (2004, fig. 9.8) does not give the
simulated flow across the boundary but does indicate that the
simulated flow across the Washington-Idaho State line, about
3.5 mi west of the eastern boundary, range's from about 30 to
850 ft'/s.

Components of aquifer inflows and outflows are treated
in somewhat different manners in the four models. In all four
models, aquifer inflows include recharge from precipitation
(that is, precipitation minus evapotranspiration), leakage
from the losing segments of the Spokane River, and varying
amounts of inflows from tributary basins, adjacent uplands,
or lakes along the aquifer perimeter. The models by Bolke
and Vaccaro {1981), CH2M Hill (1998, 2000}, and Golder
Associates, Inc. (2004) also include return percolation from
irrigation, effluent from septic systems, and inflow across
the eastern boundary as discussed in the previous paragraph,
In all four models, ground water discharges to the Little
Spokane River and to gaining segments of the Spokane
River. The models by Botke and Vaccaro (1981}, CH2M
Hill (1998, 2000), and Golder Associates, Inc. (2004) also
include ground-water withdrawals by water purveyors and by
industrial, commercial, agricultural, and domestic users. In the
model by Bolke and Vaccaro (1981), ground-water outflow
also occurs along a specified-hydraulic head boundary near the
confluence of the Spokane and Little Spokane Rivers.

Hydrology of Aquifer

The geologic history and the hydrogeologic framework
of the SVRP aquifer are presented in the reports by Kahle and
others (2005) and Kahle and Bartoline (2007). The following
discussion briefly summarizes the geologic setting of the
study area. The remainder of the discussion focuses on the
hydrologic information used to develop the ground-water flow
model. Topics covered include the areal and vertical extent
of the aquifer, hydraulic properties, inflows and outflows,
interaction between the aquifer and the Spokane River, and
ground-water levels and movement.

Geologic Setting

Kahle and Bartolino (2007) described three distinct
hydrogeologic unifs in the study area: the SVRP aquifer, the
Basalt and fine-grained interbeds unit, and the Bedrock unit,
Together, the Basalt and finc-grained interbeds unit, which
includes Columbia River basalt and interbedded lacustrine
deposits of the Latah Formation, and the Bedrock unit, which
includes Precambrian to Tertiary metamorphic and intrusive
igneous rocks, laterally bound and underlie the SVRP aquifer.
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The SVRP aquifer consists mostly of sands, gravels,
cobbles, and boulders primarily deposited by a series of
catastrophic glacial outburst floods from ancient glacial Lake
Missoula during the Pleistocene Epoch. Kahle and Bartolino
{2007) noted that most of the aquifer sediments deposited
in such a high-energy depositional environment are coarse
grained. However, they also noted that fine-grained layers of
clay and silt are scattered throughout the aquifer and likely
were deposited in large proglacial lakes in the path of the
Missoula floods. From analysis of drillers™ reports, Kahle and
Bartolino (2007) found that

“The aquifer generally bas a greater percentage

of finer material niear the margins of the valley

and becomes more coarse and bouldery near

the center throughout the Rathdrum Prairie and
Spokane Valley. In the Hillyard Trough, the deposits
generally are finer grained and the aquifer consists
of sand with some gravel, silt, and boulders.”

Areal Extent

The areal extent of the SVRP aquifer has been redefined
several times in the past 30 years. The most recent definition
is the 2005 revised extent of the SVRP aquifer shown in Kahle
and others (2003, pl. 2). In most places, the aquifer boundary
follows the contact between the coarse, highly permeable
aquifer sediments and the surrounding less permeable bedrock
and fine-grained material. The 2005 revised extent includes
Ramsey Channel, Chifco Channel, the south part of Hoodoo
Valley, and the south part of Cocolalla Valley (fig. 1). These
four areas lie outside the Sole Source Aquifer as designated by
the U.S. Environmental Protection Agency in 1978. In revising
the aquifer boundary, Kahle and others (2003, p. 17) noted that

“For modeling purposes, it may be

important to use a more inclusive

aquifer boundary to better represent

contributions from adjacent surficial
deposits that are in hydraulic contact
with the Sole Source Aquifer.”

Table 1.

For the most part, the extent of the

The 2005 revised extent of the SVRP aquifer extends into
the west part of Spirit Valley and the south part of Hoedoo
valley (fig. 2). Kahle and others (2005, p. 20) stated that

“In the Hoodoo Valley, historical water-level
elevations indicated that a water-table divide was
between Edgemere and Harlem (Walker, 1964).
Ground water north of the divide moved northward
toward the Pend Oreille River; ground water south
of the divide moved southward toward Athol. In
Spirit Valley, the ground-water divide was near
Blanchard Lake (Parliman and others, 1980). West
of the divide, ground water flows northwestward
toward the Pend Oreille River; east of the divide,
ground water flows southeastward into the main
body of the SVRP aquifer”’

An examination of recent water-level data and drillers’
reports indicates that the previous characterization is subject
to uncertainty. During the synoptic water-level measurements
of September 2004 (Campbell, 2005), water levels in wells
262 and 263, at the south end of Hoodoo Valley, were several
feet higher than water levels in wells 260 and 261, which
are farther to the north (fig. 2, table 1). These water levels
indicate that ground water flows to the north (away from
northern Rathdrum Prairie) in almost the entire length of
Hoodoo Valley. In Spirit Valley, water levels were measured at
only one well (well 267) during September 2004. However, a
search of the USGS ground-water database produced several
water-level measurements for wells in the valley during the
late summer of 1998 and 1999. Water levels in wells S-1, 8-2,
and 267 (fig. 2, table 1) indicate that the ground water flows
away from the Rathdrum Prairie in almost the entire length of
Spirit Valley.

Water levels in wells in and near Spirit and Hoodoo Valleys, Bonner
County, Idaho.

[Well No.: Location of wells is shown in figyre 3, Abbreviations: NAVD 88, North American
Vertical Datum of 1988]

model in this report coincides with the 2005 ] Altitude of
revised extent. However, the model excludes Wall U.S. Geological Date of water level,
Spirit and Hoodoo Valleys and three areas No. Well name Survey water-level - above
where bedrock is close to 1and surface and site No. measurement NAVD 88
the aquifer sediments likely are unsaturated 260  SAN 04W IOBBA!  480300116492401  09-16-2004  2,148.52
(fig. 1). The model extentis not intended tobe 5\ 54\ oqw 10DCD!  480209116484201  09-16-2004 2.147.45
a redefinition of the aquifer. As discussed in 262 54N 04W 19BCDI  480051116532101  09-16-2004 2,158.17
the following paragraphs. Spirit and Hoodoo 263 54N 04W 29ABCI  480015116512901  09-16-2004 2,151
Valleys are excluded from the model because 264 54N 04W 30BAB1  480021116531201  09-16-2004 2,044.18
of uncertainties about the ground-water flow 266 54N 04W 31BCB1  475849116521601  09-16-2004 2,035.78
directions in those valleys and the degree of S-1 54N 0SW 23IDBA1  480046116552201 09-15-1999 2,214
hydraulic connection between the valleys and 267 34N 05W 22ACA1  480101116563601 08-06-1998 2,190
northern Rathdrum Prairie. S-2  SAN 05W ISAAAL  480207117001401  09-23-1998 2,185
09-20-1999 2,189
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The synoptic water-level measurements of September
2004 (Campbell, 2005) also show a water-level difference of
about 100 ft over a relatively short distance of about 1 mi from
the south end of Hoodoo Valley to northern Rathdrum Prairie.
Water levels in wells 262 and 263 were 2,158.17 and 2,151 fi,
respectively. Water levels in wells 264 and 266 were 2,044.18
and 2,035.78 [, respectively. Drillers’ reports for T. 54 N.,
R. 4 W. and the north half of T. 53 N.. R. 4 W. show a similar

Locations of wells in and near Spirit and Hoodoo Valleys, Bonner County, Idaho.

waler-level difference from the south end of Hoodoo Valley
to northern Rathdrum Prairie. The relatively large water-level
difference over a relatively short distance can indicate the
presence of a low hydraulic conductivity barrier resulting

in a poor hydraulic connection between Hoodoo Valley and
northern Rathdrum Prairie. However, although clay layers
are noted in some drillers’ reports for the area, conclusive
evidence of a low hydraulic conductivity barrier is lacking.
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Considered together, available data indicate uncertainty in
ground-water flow directions in Spirit and Hoodoo Valleys and
in the degree of hydraulic connection between those valleys
and northern Rathdrum Prairie. Because of this uncertainty,
the model in this report terminates at boundary segment A-B
(fig. 2) and does not extend into Spirit and Hoodoo Valleys, If
ground-water inflow from these valleys to northern Rathdrum
Prairie does occur, the inflow is assumed to be negligible.
During model calibration, the uncertainty in ground-water
inflow from Spirit and Hoodoo Valleys is treated by assuming
different inflow values along boundary segment A-B.

In addition to Spirit and Hoodoo Valleys, three areas
in the 2005 revised extent are excluded from the model
(fig. 1). The first excluded area is on the east side of northern
Rathdrum Prairie. Hydrogeologic sections L-L" and O-0 " in
Kahle and Bartolino (2007, pl. 2) indicate that bedrock is close

117°30°

to land surface in this area and the aquifer sediments likely
are unsaturated. The second and third excluded areas are two
narrow zones that border Five Mile Prairie and the subsurface
bedrock ridge that extends from the prairie toward the south.
The aquifer sediments in the two narrow zones likely also are
unsaturated as they lie on the slope of the basalt that outcrops
to form Five Mile Prairie.

Vertical Extent

The sediments of the SVRP aquifer extend from land
surface downward to either bedrock or the Latah Formation,
which is composed predominantly of lacustrine and fluvial
deposits of siltstone, claystone, and minor sandstone. The
altitude of the base of the aquifer as determined by Kahle and
Bartolino (2007) is shown in figure 3. Sediment thickness
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(from land surface to the base of the aquifer) is largest in

the central part of the aquifer and thins to zero at the aquifer
perimeter. The maximum sediment thickness is about 800 ft
in northern Rathdrum Prairie, 500 ft near the Washington-
Idaho State line, and 700 ft in Hillyard Trough. However, the
saturated thickness (from the water table to the base of the
aquifer) can be substantially less than the sediment thickness.
For example, in northern Rathdrum Prairie, the depth from
the land surface to the water table can exceed 500 fi, and the
maximum saturated thickness is between 200 and 300 fi. In
the area underlain by shallow bedrock (fig. 3) the saturated
zone likely is a thin veneer overlying the bedrock or is entirely
absent.

The SVRP aquifer is considered to be a single
hydrogeologic unit except in Hillyard Trough and the Little
Spokane River Arm. In those areas, a continuous clay layer
divides the aquifer into an upper unconfined unit and a lower
confined unit. Kahle and Bartolino (2007) characterize this
clay layer as a “fine-grained layer.” However, the term “clay
layer™ is used in this report to emphasize the low-permeability
character of the layer. The areal extent of the clay layer as
mapped by Kahle and Bartolino (2007) is shown in [igurc 4.

17°30°
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The vertical extent of the clay layer is shown in hydrogeologic
section C-C " in [igure 5. According to Kahle and Bartolino
(2007), the average thickness of the clay layer is 215 ftin
Hillyard Trough and 130 ft in the Little Spokane River Arm.
In Hillyard Trough, the altitude of the top of the clay layer is
between 1,660 and 1,720 fi. In the Little Spokane River Arm,
the altitude of the top of the clay layer is between 1,500 and
1,700 ft.

Hydraulic Properties

The SVRP aquifer is a highly productive aquifer. Wells
in the aquifer yield as much as several thousand gallons per
minute with relatively little drawdown. Many wells penetrate
only the upper part (less than 100 ft) of the aquifer’s saturated
thickness. Kahle and others (2005, p. 19-20) noted that
hydraulic conductivity of the aquifer sediments is at the upper
end of values measured in the natural environment. However,
the aquifer also contains local zones of less permeable, fine-
grained sedimentary materials.

17°20°
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Horizontal Hydraulic Conductivity

Multiple-well aquifer tests, specific-capacity data, and
computer model analyses have been used in previous studies
to estimate the horizontal hydraulic conductivity (K,) of
the SVRP aquifer. Aquifer tests and specific capacity data
are more numerous in more populated regions of the SVRP
aquifer—from the city of Spokane, Washington, on the west
to Post Falls and Coeur d’Alene, Idaho, on the east. There
is significantly less information on hydraulic properties in
Rathdrum Prairie north of Post Falls and Coeur d’Alene.

Data for nine multiple-well aquifer tests conducted in the
west half of the SVRP aquifer ([ig. 6) are given by CH2M Hill

(1998, 2000). These data appear to be the only multiple-well
aquifer-test data readily available from published sources.
Estimated K, values given in the reports range from 500 to
6,200 fvd (CH2M Hill, 1998, p. 2-22 and tables 2-7; CH2M
Hill, 2000, table E-2). However, analyses of the tests are
complicated by the fact that the pumped and observation wells
do not penetrate the entire thickness of the aquifer.

Specific capacity is the ratio of pumping rate to
drawdown in a well after a given pumping duration. However,
there is no commonly accepted pumping duration and it can
be highly variable from one test to the next. Consequently, K,
values estimated from specific-capacity data are not as reliable
as values estimated from multiple-well aquifer-test data.
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Sagstad (1977), Bolke and Vaccaro (1981), and CH2M
Hill (1998) estimated K, from single-well specific capacity
data. Bolke and Vaccaro (1981, p. 18) indicated a decrease in
K, values in a westerly direction from the Post Falls area. They
stated:
“The decrease in values in the down-valley direction
is indicative of the change in valley-fill material,
which, in general grades from coarse to fine ina
westerly direction.”
The estimated K, values given by Bolke and Vaccaro (1981)
average about 6,000 ft/d in the Post Falls area, about 4,300 fi/d
in Spokane Valley, about 2,600 ft/d near Spokane, and about
860 fi/d in Hillyard Trough and the Little Spokane River Arm.

Locations of multiple-well aquifer-test sites in the west half of the Spokane Valley-Rathdrum Prairie aquifer, Washington and

CH2M Hill (1998, p. 2-24 and tables 2-8) indicated that
K, values estimated from analysis of 31 specific capacity tests
range from 100 to 6,200 ft/d for the west half of the SVRP
aquifer. The central 50 percent of the values range from 400 to
3,000 {t/d. However, CH2ZM Hill (1998) also noted that

“For many wells, including those closest to the
State line, the computed transmissivities [horizontal
hydraulic conductivity times saturated thickness]
appear to underestimate the likely aquifer
transmissivity because the wells pump at low rates
or are shallow (for example, they penetrate only

a very small fraction of the aquifer’s saturated
thickness).”
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In a hydrogeologic study of southern Rathdrum Prairie,
Sagstad (1977, p. 39-40) analyzed specific-capacity data
for 20 wells in the Post Falls arca and 4 wells in the Cocur
d’Alene area. The estimated K, values given by Sagstad (1977)
range from 250 to 2,100 ft/d in the Post Falls area and from
240 to 900 ft/d in the Coeur d’ Alene area. Sagstad noted that

“Transmissive characteristics in the Post Falls area
generally are higher than in the Coeur d’Alene area.
Well logs show that greater percentages of coarse
gravels, pebbles, and sands are present in the Post
Falls area than in the Coeur d’Alene area.”

This characterization is consistent with a steeper water-lable
gradient in the Coeur d’Alene area than in the Post Falls area,
as shown by the ground-water level map of Campbell (2005).

Horizontal hydraulic conductivity values used in previous
computer models generally were higher than values estimated
from multiple-well aquifer tests and specific-capacity data.

In the mode! by Bolke and Vaccaro (1981, p. 20), K, values
ranged from about 1,000 to 11,000 fi/d. These values result
from an upward adjustment, by a factor of 1.9, of the initial
values estimated from specific-capacity data. In the final
model of CH2ZM Hill (2000, fig. J-4), K, values ranged

from 2,000 {i/d in northern Hillyard Trough to 7,000 ft/d at
the Idaho-Washington State line. In the model by Golder
Associates, Inc. (2004, fig. 6.8), K, values ranged from about
260 ft/d in northern Hillyard Trough to about 57,000 fi/d at the
Idaho-Washington State line.

The model by Buchanan {2000) is the only previous
model that encompasses the entire SVRP aquifer. In that
model, on the east side of the aquifer, a zone that has a K,
value of 11,000 ft/d extends from Lake Pend Oreille toward
the west through northern Rathdrum Prairie and then toward
the south through West Channel into southern Rathdrum
Prairie. Lower K, values (220 ft/d or less) are assigned to
areas near the aquifer perimeter and in side valleys. This
characterization is consistent with the steeper water-table
gradients in side vaileys in which Hauser, Hayden, Newman,
and Spirit Lakes are located (see water-level map of Campbell,
2005). On the west side of the aquifer, K, values are similar to
those in the CH2M Hill (2000) model.

Considered together, available data indicate that K, values
in the central part of the SVRP aquifer range from about 1,000
ft/d to several tens of thousands of feet per day. In Hillyard
Trough and in the vicinity of Coeur d’Alene, K, values appear
to be near the fow end of the range. Near the aquifer perimeter
and in side valleys, K, values might be a few hundred feet per
day or less.

Vertical Hydraulic Conductivity

Few field-measured vertical hydraulic conductivity (K )
data were available for the SVRP aquifer and for the clay layer
that separates the upper and lower aquifer units in Hillyard

Trough and the Little Spokane River Arm. In the models by
CH2M Hill {1998, 2000) and Golder Associates, Inc. (2004),
the ratio of K, to K in the aquifer was assumed to be 10:1 and
3:1, respectively. The report by Golder Associates, Inc. (2003,
p. 5-24) refers to an aquifer test conducted near the Colbert
Landfill (about 10 mi north of Spokane) whete a clay layer
separates an upper aquifer from a lower aquifer. Both the clay
layer in Hillyard Trough and the clay layer near the Colbert
Landfill are believed to have been deposited within a glacial
lake environment. Golder Associates, Inc. (2003, p. 5-24)
noted that

“During pump tests at wells near the Colbert
Landfill (Landau Associates, 1991) no response
in the upper sands and gravels was observed
during pumping from the lower sands and gravels,
indicating that the glacial lake sediments act as a
vertical hydraulic barrier between the upper and
lower sand and gravel units in this area.”

However, it is uncertain if this characterization also applies to
the clay layer in Hillyard Trough and the Little Spokane River
Arm.

Specific Yield

Few field-measured specific yield (§,) data were available
for the SVRP aquifer. In the model by Belke and Vaccaro
(1981), §, values initially were estimated from published
tables that relate S, to grain size and subsequently adjusted
during model calibration. Values of §, in the calibrated
model ranged from about 0.1 1o 0.2. In the model by Golder
Associates, Inc. (2004, fig. 6-8), a similar procedure yielded
S, values that ranged from 0.125 to 0.3. The models by CH2M
Hilt (1998, 2000) and Buchanan (2000) do not consider §,
because those models assume steady-state flow conditions.

Inflows to Aquifer

Inflows to the SVRP aquifer include {1} recharge from
precipitation, (2) inflows from tributary basins and adjacent
uplands, (3) subsurface seepage and surface overflows from
lakes that border the aquifer, (4) flow from losing segments
of the Spokane River to the aquifer, (5) return percolation
from irrigation, and (6) effluent from septic systems. For
the ground-water flow model in this report, monthly inflows
were estimated for October 1990 through September 2005.
Areally distributed inflow components, such as recharge from
precipitation, are computed on a raster grid with a cell size
of 1,320 by 1,320 tt. To facilitate preparation of model input
data, the raster grid is aligned with the finite-difference grid
used in the model.



Precipitation

Recharge from precipitation refers to that part of
precipitation that infiltrates into the subsurface and percolales
downward to reach the water table. Precipitation can enter the
subsurface by falling on a permeable surface and infiltrating
into the ground or falling on an impermeable (paved) surface
and running off to a recharge (“dry™} well, an infiltration
basin, or an adjacent permeable surface. In both cases, part
of the precipitation is consumed by evapotranspiration, either
on land surface or as the water percolates through the root
zone (typically, the top several feet of subsurface). The water
that percolates below the root zone is referred to as deep
percolation. The assumption is that evapotranspiration does
not occur below the root zone, and water that becomes deep
percolation eventually reaches the water table.

If precipitation falls on a permeable surface within the
SVRP aquifer, the entire amount of precipitation is assumed
1o enter the ground and there is no overland runoff. This
assumption is reasonable for the SVRP aquifer because the
aquifer material is highly permeable. The monthly rate of
deep percolation resulting from precipitation on a permeable
surface is denoted by D, and is expressed in units of length
over time—for example, inches per month.

To estimate D, the FAO Penman-Monteith method
developed by Allen and others (1998) was used to estimate
evapotranspiration. Bartolino {2007) used the method to
estimate daily evapotranspiration for 1990-2005 at six weather
stations in the vicinity of the model area (fig. 7). Daily deep
percolation at each weather station was determined from
a daily soil-moisture balance calculation (Bartolino, 2007,

p. 11, eq. 19). The daily deep percolation values then were
aggregated over each month to determine the D, value for each
weather station.

The areal distribution of D,, is estimated by linearly
interpolating the D, values for the six weather stations.

To perform the interpolation, an nitial triangular network

is constructed using the six weather stations as vertices.
However, this initial network does not encompass the full
extent of the model. Therefore, three auxiliary vertices are
added 1o expand the network (fig. 7). The D, at an auxiliary
vertex is set equal to the D, at the closest weather station. For
any point within the expanded network, D, is interpolated
linearly from the D, values for the three vertices of the triangle
containing the point.

If precipitation falls on an impermeable surface and
then runs off to a recharge well, an infiltration basin, or an
adjacent permeable surface, the assumption is that 15 percent
of the runoff is consumed by evapotranspiration and the
remaining 85 percent becomes deep percolation. Because
infiltration is focused into the recharge well, infiltration basin,
or along the edges of the adjacent permeable surface, loss to
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evapotranspiration probably is relatively low. The monthly
rate of deep percolation resulting from precipitation on an
impermeable surface is denoted by D,

Two data sets are used to estimate the areal distribution
of D,. The first contains values for the amount of impermeable
surface in the model area, and the second contains values
for precipitation throughout the modet area. The amount of
impermeable surface is estimated from aerial photographs
and National Land-Cover Data (hitp.//erg.usgs.gov/isb/pubs/
factsheets/fs 10800 heml) for four periods: 1990-95, 1996-99,
2000-02, and 2002-05, Within each period, the amount of
impermeable surface is assumed to remain constant in time.
Precipitation throughout the mode] area is obtained from
PRISM-derived data. PRISM is an acronym for “Parameter-
elevation Regressions on Independent Slopes Model™ and was
developed by the Oregon Climate Service of Oregon State
University (hip://www.0cs.0rst edu/prism/products/). PRISM
uses point data, a digital elevation model, and other spatial
data sets to gencrate gridded estimates of several spatial and
temporal climatic parameters, including precipitation.

The areal distribution of D, is calculated on a raster grid
with a cell size of 1,320 by 1,320 ft. For each cell in the grid,
D, is calculated as

D,=P>‘j;><0.85, (1)

where
P is the monthly precipitation rate, and

fl is the fraction of the cell’s surface area that is
impermeable.

Runoff from impermeable surfaces in certain parts of Spokane
and Coeur d’Alene where the runofT is routed into a sewer
overflow system that discharges to the Spokane River was
excluded from the calculation.

Combining D, and D, the monthly rate of deep
percolation (D) at a cell is calculated as

D=(1-/yD,+D,. 2)

Note that for any given month, D is the downward flux at
the base of the root zone. This downward infiltration must
travel through the unsaturated zone to reach the water table.
According to unsaturated flow theory, the transmission time of
an infiltration front to a given depth depends on the prevailing
moisture conditions in the unsaturated zone. In this study, a
simple approximation is adopted in which the traveltime to the
water table is linearty related to the depth of the water table.
To estimate the transmission time to the water table,
water levels recorded at well 251 are compared to the monthly
rates of deep percolation (D) for the well site (fig. 8). Well 251
is selected for analysis because the water level in the well is
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Figure 7. Locations of weather stations, auxiliary vertices, and expanded triangular network used for interpolation of
recharge from precipitation on permeable surfaces, Spokane Valley-Rathdrum Prairie aquifer, Washington and Idaho.

about 400 ft below land surface and the well has a [Uﬂg pCTiOd around May (lig. 8). However, decp percola[iun at the base of

of record. For each water year during which the hydrograph the root zone is greatest around the preceding December or
peak and trough are not masked by the long-term trend, the carly January. This observation indicates a transmission time
point of steepest waler-level rise, assumed to be approximately  of about 5 months is needed for precipitation infiltration to
halfway between the trough and the peak, is indicated by a reach the water table at a depth of about 400 fi. The estimated
triangle on the graph. The time of steepest water-level rise transmission time to reach the water table at different depths,
is assumed to correspond to the time of greatest recharge at based on linearly prorating the transmission time to the depth

the water table. The steepest water level rise typically occurs of 400 fi. is shown in table 2.
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Figure 8. Depth to water in well 251 and monthly rate of deep percolation at the base of the root zone at the well site,

Spokane Valley-Rathdrum Prairie aquifer, Washington and Idaho.

Table 2. Estimated transmission time for precipitation infiltration
to travel from base of root zone to water table, Spokane Valley-
Rathdrum Prairie aquifer, Washington and Idaho.

Depth from land surface

10 water table Transmission time
(feet) imonths}
0-40 0

40-120 |
120 - 200 2
200 - 280 3
280 - 360 4
360 - 440 3

The monthly volumetric rate of recharge (in cubic feet
per second) from precipitation to the (1) Idaho side of the
SVRP aquifer model, (2) Washington side of the model, and
(3) entire model is shown in figure 9. The volumetric rate of
recharge from precipitation is lower on the Washington side
than on the Idaho side. Also, the recharge peaks earlier on the
Washington side than on the Idaho side, because the water
table generally is at a shallower depth on the Washington side
than on the Idaho side.

The average volumetric rate of recharge and the average
recharge flux from October 1990 through September 2005 is
shown in table 3. For the entire model, the average volumetric
rate of recharge from precipitation is 228 ft*/s. The average
volumetric rate of recharge on the Idaho side of the model is

about twice that on the Washington side. The average recharge
flux is calculated as the average volumetric rate divided by

the surface area. Although precipitation generally is higher on
the Idaho side of the model than on the Washington side, the
recharge flux is about the same on both sides. This is because
a higher percentage of precipitation enters the subsurface
through recharge wells and infiltration basins on the
Washington side than on the Idaho side. Infiltration through
recharge wells and infiltration basins generally is subject to
less evapotranspiration loss than infiltration through permeable
surfaces.

Table 3. Average volumetric rate of recharge and average
recharge flux from precipitation, Spokane Valley-Rathdrum Prairie
aquifer, Washington and Idaho, October 1990 through September
20085,

[Volumetric rate of recharge: PS, recharge from precipitation on
permeable surface; 1S, Recharge from precipitation runoff from impermeable
surface to recharge well, infiltration basin, or adjacent permeable surface;
Abbreviations: ft'/s, cubic foot per second; mi’, square mile; in/yr, inch per
year; ft/d, foot per day]

Volumetric rate of recharge Surlace

Recharge flux
Region (1/s) area
PS IS Total  (MP) Ginyn) (fyd)
Idaho side 133 22 155 211 10,0 0.0023
Washington side 43 30 73 115 8.6 0020
Entire model 176 52 228 326 9.5 0022
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Figure 9. Volumetric rate of recharge from precipitation, Spokane Valley-Rathdrum Prairie aquifer, Washington and ldaho.

Tributary Basins and Adjacent Uplands

The SVRP aquifer receives flow from higher altitude
regions immediately adjacent to the aquifer, These regions are
referred to as tributary basins and adjacent uplands or simply
as tributary basins. A tributary basin might drain directly
into the aquifer or drain into a lake that, in turn, recharges
the aquifer. Tributary basins that drain directly to the aquifer
are shown in figure 10, Recharge from these basins to the
aquifer is estimated in this section of the report. Tributary
basins that drain into seven of the nine lakes that border the
aquifer are shown in figurc 10—Lake Pend Oreille and Coeur
d’Alene Lake are not included. Recharge from the lakes to the
aquifer is estimated in section, “*Lakebed Seepage and Surface
Overflows.”

Flow from tributary basins to the SVRP aquifer is
estimated using regional regression equations developed by
Hortness and Berenbrock (2001). These regression equations
are developed for Idaho and parts of adjacent States to
estimate the mean annual discharge at ungaged sites on
streams that are unaffected by regulations and (or) diversions.
The methodology uses the USGS StreamStats web application
(Ries and others, 2004) and the ArcGIS-ArcHydro application
developed by Environmental Systems Research Institute, Inc.
Both tools make use of the same techniques and underlying
data sets. In the following discussion, this methodology is
referred to as StreamStats. The estimation of tributary basin
discharge to the aquifer was performed by Jon Hortness and is
included in the report by Kahle and Bartolino (2007).

The regression equations in StreamStats are developed
by relating the mean annual discharge values for long-term
gaging stations to various physical and climatic characteristics
(basin characteristics) of the upstream drainage basin. For
a gaged site, the mean annual discharge is the average of
all annual discharges in the data record or during a specific
period of years. For an ungaged site, the estimated mean
annual discharge is a long-term average for a time period
that is comparable to the length of record used to develop the
regression equations. Typically, the data record spans tens of
years.

To apply StreamStats, 72 tributary basin outlet points
are selected along the model boundary (fig. 10). For each
outlet point, the upstream drainage basin is delineated. The
combination of all delineated basins encompasses most of’
the surrounding uplands that drain into the SVRP aquifer.
Small gaps between adjacent basins are not included. For each
delineated basin, StreamStats is used to estimate the mean
annual discharge at the outlet point. Because bedrock occurs
cither at the basin surface or under a thin layer of soil, the
assumption is that minimal subsurface discharge occurs at
the outlet. Therefore, stream discharge accounts for nearly all
discharge from the basin. However, as the stream crosses from
the tributary basin onto the aquifer, all stream water quickly
soaks into the ground because of the highly permeable nature
of the aquifer material.

The 72 tributary basins range in area from 0.3 to 24 mi’.
The estimated mean annual discharge ranges from 0.0037 to
15 ft'/s, and the sum of the mean annual discharges of all 72
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Figure 10. Tributary basins that drain to the Spokane Valley-Rathdrum Prairie aquifer and to seven lakes that border the aquifer,
Washington and ldaho.

tributary basins is 112 ft*/s. StreamStats also provides error allow for temporal (monthly) variability in flow, a scaling
statistics on the estimated discharge values. Typically, the index is used to convert the long-term average flow into the
67-percent confidence interval ranges from 0.4 to 1.6 times the  flow for a particular month. In this study, monthly flow on
estimated value. An assessment of the StreamStats estimates the Little Spokane River at the gaging station at Dartford,
is included in the section, “Lakebed Seepage and Surface Washington, is assumed to be an appropriate scaling index.
Overflow.” Because the tributary basins that drain to the Little Spokane
The mean annual discharge estimated by StreamStats is River are in close proximity to the tributary basins that drain
the long-term average flow from a tributary basin to the SVRP  to the aquifer, these two sets of basins likely share similar
aquifer. For a particular month, the flow from the tributary physical and climatic characteristics.

basin is higher or lower than the long-term average value. To



18 Ground-Water Flow Model for the SVRP Aquifer, Washington and Idaho

The monthly flow from a tributary basin to the SVRP
aquifer is estimated as

Lm
Q=0 %" (3)

where

@, isthe flow from the tributary basin fora
given month,

@,  is the long-term average flow (mean annual
discharge) estimated by StreamStats for
the tributary basin,

L is the corresponding flow on the Little

Spokane River at the gaging station
at Dartford for the given month, and

L. isthe long-term average flow on the Little
Spokane River at the gaging station at
Dartford.

The scaling index (L _/ L ) for each month from October
1990 to September 2005 is shown in figure { |, The long-term
average flow at the gaging station at Dartford is computed
using discharge data for 1960-2000.

Lakebed Seepage and Surface Overflow

The SVRP aquifer is recharged by lakes that border the
aquifer. Of the nine lakes along the perimeter of the model
area, only the two largest lakes (Lake Pend Oreille and Coeur
d’Alene Lake) have perennial outlet streams. For the seven
smaller lakes, outflow occurs as subsurface seepage through
the lakebed and occasional surface overflow when the lake
level rises above the outlet structure. Because of the highly
permeable natute of the aquifer material, the surface overflow
soaks into the ground within a short distance of the lake.
Therefore, the combined outflow from subsurface lakebed
seepage and surface overflow is the amount of recharge from
the seven smaller lakes to the aquifer.

In principle, the outflow from a lake can be estimated by
the following water-balance equation:

OL:IL+PL7ELMSL 4)

where

€ is rate of outflow from the lake,

is the rate of inflow to the lake from the surrounding
tributary basins,

P is the rate of direct precipitation on the lake surface,

E, is the rate of evaporation from the take, and

S, is the rate of change in storage in the lake.

e

SCALING INDEX

1990 1995

2000 2005

Figure 11. Scaling index used to compute monthly fiow from tributary basins to the Spokane Valley-Rathdrum Prairie

aquifer, Washington and ldaho.



Murray (2007) evaluated the terms on the right-hand side of’
cquation 4 for Hayden Lake on a monthly basis from 1998
through 2005, She noted that P, - E, - S, typically is a small
percentage of /,. Therefore, monthly outflow from the lake
can be approximated reasonably by the monthly inflow from
surrounding tributary basins. This approximation is assumed
to be applicable to the seven smaller lakes along the perimeter
of the model area (that is, excluding Lake Pend Oreille and
Coeur d’Alene Lake).

Murray (2007) estimated inflows to the seven lakes using
the same procedure as that used to estimate flow from tributary
basins to the SVRP aquifer. For each lake, outlet points are
placed along the lake perimeter. For each outlet point, the
upstream tributary basin is delineated (fig. 10) and StreamStats
is used to estimate the mean annual discharge. The sum of the
mean annual discharges for the surrounding tributary basins
is the long-term average inflow to the lake (table 4). Finally,
the monthly inflow to the lake is estimated by multiplying the
long-term average inflow by the scaling index (£, /L ) in the
same manner as that used to estimate monthly flow from a
tributary basin to the aquifer (eq. 3). Assuming monthly inflow
io the lake equals monthly outflow from the lake, the long-
term average inflow to the lake times the scaling index is the
monthly flow trom the lake to the aquifer.

An assessment of the StreamStats methodology can be
made by comparing the Stream$tats estimates with basin
water yields calculated by previous investigators. Pluhowski
and Thomas {1968) estimated the water yicld of the Rathdrum
Prairie Basin, defined as all areas upstream of a north-
northwest to south-southeast line drawn at the gaging station
on the Spokane River near Otis Orchards (see line 0-0 7 in
fig. 10). For this basin, they estimated a water yield of 530
ft3/s. When expressed in terms of the flow components used

Table 4. Drainage area and long-term average inflow to seven
lakes that border the Spokane Valley-Rathdrum Prairie aquifer,
Washington and ldaho.

[Abbreviations: mi*, squarc mnile; ft*/s, cubic foot per second]

. Long-term
Drainage area .
Lake {mi) average inflow

{tt/s)
Fernan Lake 8.8 12.9
Hauser Lake 18.3 17.4
Hayden Lake 51.6 62.0
Liberty Lake 11.3 4.9
Newman Lake 24.8 20.2
Spirit Lake 32.8 484
Twin Lakes 26.9 35.1
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in this study, this basin water yield represents the sum of {1}
recharge {rom precipitation to that part of the SVRP aquifer
upstream of line 0-0’, (2) inflows frem all tributary basins to
that part of the aquifer upstream of line O-0’, and (3) inflows
to the aquiter from Fernan, Hauser, Hayden, Newman, Spirit,
and Twin Lakes. The second and third items are estimated

by StreamStats. For the period of study (19902005}, the
average values of the three items are 165, 86, and 294 ft'/s,
respectively, which sum to 545 ft*/s. Although this sum is
somewhat higher than Pluhowski and Thomas's (1968} basin
water yield of 530 {¥/s, especially because Pluhowski and
Thomas’s Rathdrum Prairie Basin includes Spirit Valley,
which is excluded from the model extent in this study, the
comparison does indicate that the StreamStats estimates used
in this study are consistent with basin water yields calculated
by previous investigators.

For Lake Pend Oreille and Coeur d’ Alene Lake, a large
part of the lake inflow is discharged to the outlet stream. By
comparison, lakebed seepage is a relatively small quantity.
Therefore, estimating lakebed seepage by a water-balance
calculation for the lake might lead to results that are highly
uncertain. Nonetheless, previous investigators have made
water-balance calculations for Coeur d”Alene Lake. Seepage
from Coeur d’Alene Lake often is estimated in combination
with seepage from the segment of the Spokane River upstream
of the gaging station near Post Falls. In a study of ground-
water inflow to the Rathdrum Prairie, Anderson (1951, p.
20-21) stated that

“Some ground water is believed to be derived

from Coeur d’ Alene Lake (and the Spokane River
between the lake and Post Falls}, Approximately
three-fourths of the inflow to the lake is gaged and
a comparison of estimated total inflow with total
surface outflow plus evaporation indicates a seepage
loss of about 300 second-feet to ground water.”

However, given that the mean annual flow measured at the
gaging station near Post Falls for 19132001 is about 6,200
ft¥/s (Kahle and others, 2005, p. 41), the calculated seepage
loss of 300 ft*/s would be within the error in the discharge
measurements and is therefore highly uncertain.

Sagstad (1977) applied Darcy’s Law to estimate recharge
to the SVRP aquifer from Coeur d’Alene Lake and from the
segment of the Spokane River upstream of the gaging station
near Post Falls. The Darcy’s Law calculation was performed
for three sections, with flow across section C-C’ (Sagstad
1977, fig. 13 and table 7) approximately representing seepage
from Coeur d’Alene Lake. Using a hydraulic conductivity
of 535 ft/d, a saturated thickness of 150 fi, and a water-
table gradient of 0.00303, the flow across section C-C' was
calculated to be 37 ft’/s,



20 Ground-Water Flow Model for the SVRP Aquifer, Washington and 1daho

For Lake Pend Oreille, Pluhowski and Thomas {1968}
estimated lakebed seepage by a water-balance calculation
for the east {mostly Idaho) part of the SVRP aquifer. Their
seepage estimate for Lake Pend Oreille is 50 ft'/s. However,
they noted that because of uncertainties in various flow
components, “the actual contribution to the aquifer from Pend
Oreille Lake may be as much as 200 cfs.”

Losing Segments of Spokane River

Losing segments of the Spokane River occur where the
stream level is higher than the hydraulic head in the aquifer
directly under the streambed. Along a losing segment, water
seeps from the stream and recharges the aquifer. Consequently,
there is less streamflow at the downstream end of a losing
segment than at the upstream end of the segment. The amount
of flow from the Spokane River to the SVRP aquifer is
discussed in the section, “Interaction between Aquifer and
Spokane River.”

Return Percolation from Irrigation

Return percolation from irrigation refers to that
part of applied irrigation water that is not consumed by
evapotranspiration but instead percolates downward past the
root zone and eventually reaches the water table. Imrigation
includes Jandscape irrigation (such as lawn watering),
agricultural irrigation, and golf course irrigation. For the
period of study (1990-2005), nearly all irrigation water
applied within the model area is derived from ground-water
pumpage. Therefore, return percolation from irrigation
actually is water that came from the aquifer.

To estimate water use for landscape irrigation, monthly
ground-water withdrawals by water purveyors and by domestic
users outside water purveyor service areas is divided into an
indoor-use component and an outdoor-use component, For
cach year, during January, February, March, November, and
December, the outdoor-use component is assumed to be zero.
Therefore, ground-water withdrawal during those 5 months is
entirely for indoor use. For April through October, the indoor-
use component is assumed to be the average withdrawal
during the aforementioned 5 months with no outdoor use. The
outdgor-use component is any withdrawal in excess of the
indoor-use component. The entire outdoor-use component is
assumed to be for landscape irrigation. Based on studies by
Oad and others (1997) and Dukes and others (2005), landscape
irrigation efficiency is estimated to be 60 percent. Therefore,
40 percent of the outdoor-use component percolates back to
the aquifer.

In a water purveyor service area, ground water is pumped
from supply wells and distributed to users in the service area.
Water purveyor service areas are delineated for four periods:
1990-95, 1996-99, 2000-02, and 2003-05. Within each
period, service areas are assuined to remain unchanged. Water
purveyor service areas during 2000-02 are shown in figure 12.
For each service area, return percolation is computed from
pumpage records for supply wells in the entire service area
{see section, “Withdrawals from Wells”) and then distributed
uniformly over the service area. For the City of Spokane,
however, the service area southwest of the city (fig, 12} is
excluded from the return percolation calculation as that area
is relatively undeveloped and landscape irrigation is expected
to be minimal. Qutside water purveyor service areas, ground-
water withdrawals are estimated on a cell-by-cell basis on a
raster grid (see section, “Withdrawals from Wells”). Return
percolation is applied to the same cell from which ground
water is withdrawn.

For agricultural irrigation outside water purveyor
service areas and for self-supptied golf courses, ground-
water withdrawals are estimated from crop acreage, irrigation
demand, and an assumed irrigation efficiency of 60 percent.
Therefore, 40 percent of the pumped water is assumed to
percolate back to the aquifer.

The monthly rate of return percolation from all types
of irrigation for the entire model area is shown in figure 13.
From October 1990 through September 2005, the average rate
of return percolation from irrigation is 54 ft'/s for the entire
model area.

Effluent from Septic Systems

For a water user who discharges to a septic system, 95
percent of the indoor use is assumed to become effluent from
septic systems that percolates back to the aquifer. For a water
user who discharges to a sewer system, the assumption is that
none of the indoor use returns to the aquifer. To determine
the area! distribution of effluent from septic systems, a raster
of sewer hookup density is constructed for each year from
1990 to 2005 using spatial data of city limits, sewer district
boundaries, and density of sewer hook-ups within each sewer
district. The sewer hookup density raster for 2000 is shown in
figure 14. For each cell in the raster, the sewer hookup density
is the fraction of homes in the cell that are connected to a
public sewer system. 1f the sewer hookup density is zero, the
cell is not in a sewer district and all homes in the cell discharge
to septic systems, In this case, 95 percent of the indoor water
use within the cell is returned to the aquifer. If the sewer
hookup density is |, then the cell is within a sewer district
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Figure 12. Water purveyor service areas and areal distribution of water purveyor wells, Spokane Valley-Rathdrum Prairie aquifer,

2000-02.

and all homes in the cell discharge to a sewer system. In this
case, none of the indoor water use within the cell is returned

to the aquifer. If the sewer hookup density is greater than zero
but less than 1, then either the cell is partially within a sewer
district or the cell is entirely within a sewer district but not all
homes in the cell discharge to the sewer system. In this case,
effluent from the septic system is 0.95 (1 — ) times the indoor
water use in the cell, where d _is the sewer hookup density.

The monthly rate of effluent from septic systems for
the entire model area is shown in figure 13. The gradually
declining rate is caused by expansion of sewer districts. From
October 1990 through September 2005, the average rate of
effluent from septic systems is 23 ft'/s for the entire model
area.
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Figure 13. Volumetric rate of return percolation from irrigation and effluent from septic systems, Spokane Valley-
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17730° e 116°30°
| 7 I I l
Lake
~ EXPLANATION N
2 A P9 Orwille
Sewer hookup density for 2000 ™) =
=% -0 o S5 _m
o )
@,
[ oz Spiri T
Lake ¢ / iV 4
=L [
‘:' 0 Twin Z 5 ) 5 =3
[.akvﬂ s P /
Q‘ 'S ,i’;-"’ \‘I
S 3 o !"-,‘9
O‘{ %
I = . Hauser L{
© : Newman Lake Py =
Long T G lake& S Hayden Lake
Lake U §\
\ £
| ‘w_ -
- A \\_.'I\ 'ﬁ -
A '
et e Sp0 Lj==2 Fernan Lake
Liberty
Lake Coeur d'Alene Lake
| | |
8 dified from US. Geological Survey digital d
ity boundanas. 126000, variogs ears (196188 o 5 10 15 2 MILES
Puulim landru:rvaﬂ}ll)@d;?#ns Huliaﬂ. I'ISB - FrrorTg T T T
e e D 158 A0 ) 0 5 0 15 20KILOMETERS

Figure 14. Sewer hookup density for 2000, Spokane Valley-Rathdrum Prairie aquifer, Washington and Idaho.



Outflows from Aquifer

Outflows from the SVRP aquifer include (1) ground-
water withdrawals from wells, (2) ground-water discharge
from the aquifer to gaining segments of the Spokane River, (3)
ground-water discharge from the aquifer to the Little Spokane
River, and (4) subsurface outflow at the western limit of the
model area near Long Lake. For the ground-water flow model
in this report, monthly outflows were estimated for October
1990 through September 2005. Areally distributed outflow
components were computed on a raster grid with a cell size of
1,320 by 1,320 ft that was aligned with the finite-difference
grid used in the model.

Withdrawals from Wells

Withdrawals of ground water from the SVRP aquifer
were estimated for four categories: (1) withdrawals by water
purveyors, (2) withdrawals by domestic users outside water
purveyor service areas, (3) withdrawals for agricultural
irrigation outside water purveyor service areas and by self-
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supplied golf courses, and (4) withdrawals by self-supplied
industries. The combined monthly withdrawal rate for all four
categories is shown in figure 15, From October 1990 through
September 2003, the average combined withdrawal rate is
317 ft'/s. Individual withdrawal rates for each category are
discussed in the following paragraphs.

Data on withdrawals by water purveyors were obtained
from 21 water purveyors in the model area for 1990-2005.
This work was performed in conjunction with ongoing USGS
water-use data collection (Molly Maupin, U.S. Geological
Survey, written commun., 2006). The areal distribution of
159 water purveyor wells is shown in {igure 12. Monthly
withdrawals were obtained for 125 of the 159 wells, and
annual withdrawals were obtained for the other 34 wells. For
wells with annual withdrawal data, monthly withdrawals are
estimated by distributing the annual withdrawal to each month
on the basis of the monthly pumping pattern of other wells
operated by the same water purveyor or by another water
purveyor serving a similar community. The estimated monthly
withdrawal rate by all water purveyors is shown in figure 15
From October 1990 through September 2005, the average
withdrawal rate for this category is 205 ft'/s.
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Figure 15. Withdrawal rates from wells, Spokane Valley-Rathdrum Prairie aquifer, Washington and Idaho.
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Data on withdrawals by domestic users outside
water purveyor service areas were not available. Monthly
withdrawals were assumed to be similar to the average
monthly withdrawals for a water purveyor-supplied home in
Spokane. The estimated monthly withdrawal rate for a home
outside water purveyor service areas is shown in figure 16. A
study by the City of Spokane estimated the rate of indoor use
for a home is 25.4 ft*/d (L. Brewer, oral commun., 2006). This
indoor use rate is assumed to apply year round for a home
outside water purveyor service areas. From April through
October, an outdoor-use rate (for landscape irrigation) is added
to the indoor-use rate. The outdoor-use rate is based on the
outdoor-use pattern for Spokane.

To estimate the areal distribution of withdrawals by
domestic users outside water purveyor service areas, the
density of homes outside those areas was estimated on a
raster grid. The number of homes in each cell was estimated
from land-cover data and aerial photographs. The monthly
withdrawal rate in each cell was computed as the number of
homes in the cell times the monthly withdrawal rate of a home
(fig. 16). The estimated monthly withdrawal rate for all homes
outside water purveyor service areas is shown in figure 15.
From October 1990 through September 2005, the average
withdrawal rate for this category is 28 ft'/s.

Withdrawals for agricultural irrigation outside water
purveyor service areas and by self-supplied golf courses were
estimated from irrigation acreages and irrigation demand.
Nearly all withdrawals in this category were on the Idaho
side of the SVRP aquifer. Irrigation acreages were estimated
from Idaho water rights data and by inspection of aerial
photographs. Irrigation acreages are shown on a raster grid
of irrigation density in figure 17. For each cell in the raster,
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Figure 16. Estimated monthly withdrawal rate for a
home outside water purveyor service areas, Spokane
Valley-Rathdrum Prairie aquifer, Washington and Idaho.

the irrigation density is the percentage of the cell’s area that
is irrigated. If the irrigation density is 1, all of the cell’s area
is irrigated. Conversely, if the irrigation is zero, no irrigation
occurs in the cell.

To estimate irrigation demand, a single crop mix is
calculated from data published by the National Agricultural
Statistics Service (2003, 2004, 2005) and information obtained
from the Jacklin Seed Company (G. Jacklin, oral commun.,
2006) on grass-seed acreage. Average evapotranspiration
rates for each crop are obtained from Allen and Brockway
(1983) for Coeur d’Alene. The evapotranspiration rate for
grass seed is based on the evapotranspiration rate for pasture
but is adjusted to reflect a shorter irrigation season. For
golf courses, the evapotranspiration rate for alfalfa is used.
Monthly precipitation was obtained from PRISM-derived data
downloaded from Oregon State University (http:/www.ocs.
orst.edu/prism/products/). Assuming that 75 percent of the
monthly precipitation was effective in meeting crop needs, the
monthly irrigation demand for a cell is calculated as:

R=A4xd xmax(E, - 0.75P, 0), (5)

where

R 1s the monthly irrigation demand,

A is the area of the cell,

d_is the irrigation density of the cell,

E, is the monthly evapotranspiration, and
P is the monthly precipitation.

Assuming an irrigation efficiency of 60 percent, the monthly
withdrawal for irrigation at a cell is calculated as R divided by
0.6. Therefore, 40 percent of the irrigation water percolates
back to the SVRP aquifer. The estimated monthly withdrawal
rate for agricultural irrigation outside water purveyor service
areas and for self-supplied golf courses is shown in figure 15.
From October 1990 through September 2005, the average
withdrawal rate for this category is 51 ft'/s,

For withdrawals by self-supplied industries, only users
that withdraw more than 500 acre-ft/yr (0.7 ft'/s) were
explicitly included in the model. On the Washington side of
the SVRP aquifer, seven wells that meet this criterion were
identified from a review of withdrawal data reported by CH2M
Hill (1998) and Golder Associates, Inc. (2004). On the Idaho
side, two wells were identified. Withdrawals for both wells
were estimated from the Idaho water rights database (hitp://
www.idwr.idaho.gov/gisdata/new%20data%20download/
water_rights htm). Typically, the actual withdrawal is
somewhat less than the full water right. Therefore the actual
withdrawal was assumed to be five-sevenths of the full water
right. The estimated annual withdrawals from these nine
wells and the withdrawal rates, assuming constant year-round
pumping, are given in lable 5. The total estimated withdrawal
rate is about 34 ft*/s. This rate is assumed to remain constant
from October 1990 to September 2005 (fig. 15).
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Table 5. Estimated annual withdrawals by self-supplied industries and withdrawal rates, Spokane Valley-
Rathdrum Prairie aquifer, Washington and Idaho.

[Abbreviations: acre-fi, acre-foot: ft'/s, cubic foot per second]

Well identification State Annual withdrawal Withdrawal rate
(acre-ft) (ftY/s)
Diamond National Corporation Idaho 517 0.71
Riley Creek Lumber Company Idaho 627 .87
Kaiser Mead N Plant Washington 2,812 3.88
Kaiser Mead S Plant Washington 565 .78
Kaiser Trentwood Section 2 Washington 4,098 5.66
Kaiser Trentwood Section 10 Washington 10,538 14.55
Kaiser Trentwood Section 11 Washington 398 .55

Honeywell-Johnson Matthey Electric Washington 517 71
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Gaining Segments of Spokane River Little Spokane River

Gaining segments of the Spokane River occur where the The SVRP aquifer discharges to the Little Spokane
stream level is lower than the hydraulic head in the aquifer River along the valley north of Five Mile Prairie. This part
directly under the streambed. Along a gaining segment, of the aquifer is known as the Little Spokane River Arm.
ground water discharges from the aquifer and flows to Ground-water discharge to the river can be estimated from
the stream. Consequently, there is more streamflow at the the streamflow gain between two gaging stations on the Little
downstream end of a gaining segment than at the upstream Spokane River (fig. 18). In the following discussion, Q|
end of the segment. The amount of discharge from the SVRP refers to streamflow at the gaging station at Dartford, which is
aquifer to the Spokane River is discussed in the section, about | mi upstream of where the Little Spokane River enters
“Interaction Between Aquifer and Spokane River.” the aquifer, and O, refers to streamflow at the gaging station

near Dartford, which is about 3 mi upstream of where the
Little Spokane River flows into the Spokane River (fig, 18).
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Figure 18. Locations of gaging stations and streamflow measurement sites on the Spokane and Little Spokane Rivers, Spokane Valley-
Rathdrum Prairie aquifer, Washington and ldaho.



The streamflow gain between the two gaging stations is @,
- @,,- The assumption is that this gain represents ground-
water discharge from the aquifer.

Daily values of ¢, - @, and ©, are shown in
{igure 19. The data record is from October 1997 through
September 2003. The average streamflow gain for the entire
data set is 248 ft*/s. There does not appear to be a strong
trend of increasing or decreasing streamflow gain with .
However, when Q, is greater than 500 ft'/s, the scatter in
the plotted points becomes much larger. The scatter likely is
caused by inherent streamflow measurement error, estimated
as 5 percent of the measured streamfliow value (Sauer
and Meyer, 1992). At higher streamflows, the computed
streamflow gain can fall within the streamflow measurement
error and, thus, become highly uncertain.

Streamflow measurements at a site near the mouth of
the Little Spokane River during September 2004 and August
2005, indicate a streamflow loss of 16 to 31 ft*/s from the
gaging station near Dartford to the streamflow measurement
site near the mouth of the river. These results are unexpected
in a ground-water discharge area of the SVRP aquifer and
could be caused by inaccuracies in streamflow measurements.
Because the streamflow loss is small, the interaction between
the aquifer and the Little Spokane River downstream of the
gaging station near Dartford might be justifiably characterized
as minimal.

Hydrology of Aquifer 2]

Subsurface Qutflow

At the west end of the Little Spokane River Arm,
the model terminates at the eastern end of Long Lake (the
reservoir on the Spokane River behind Long Lake Dam). In
this area, the aquifer is divided into an upper unit and a lower
uait by a clay layer. The upper unit is in direct hydraulic
contact with Long Lake. Ground-water discharge from the
upper unit to Long Lake probably is minimal because most
of the outflow likely has entered the Little Spokane River.
Hydrologic conditions in the lower unit are not well known.
Drillers’ reports indicate that the lower unit remains confined
under Long Lake for at least 1 or 2 mi beyond the model
boundary, but the clay layer eventually pinches out, thus
allowing outflow from the lower unit to Long Lake (John
Covert, Washington State Department of Ecology, written
commun., 2005). This interpretation is supporied by an
apparent correfation between the water level in well 99, which
is completed in the lower unit, and the lake level of Long Lake
(fig. 20). Declines in the water level in the well during Jasuary
and March 2005 coincide with declines in the lake level.
However, the rate of outflow from the lower unit is not known.
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Figure 19. Daily streamflow gain on the Little Spokane River between gaging stations
at Dartford (Q, ) and near Dartford (Q,,) and streamflow at the gaging station at
Dartford, Spokane Valley-Rathdrum Prairie aguifer, Washington and ldaho.
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Interaction Between Aquifer and Spokane River

For nearly its entire length within the study area, the

Spokane River interacts dynamically with the SVRP aquifer.
Kahle and others (2005) summarized previous investigations
of this river-aquifer interaction. MacInnis and others (2004, p.
15) characterized segments of the Spokane River as gaining,
losing, transitional (varying between gaining and losing
depending on the magnitude of the river flow}, or minimal.
These characterizations were based on nearly simultaneous
streamflow measurements (seepage run) made on the Spokane
River during September 13-16, 2004 (Kahle and others,
2003, p. 44, lable 15), and estimated low-flow values based
on historical data and computer modeling. Therefore, these
characteristics describe the Spokane River during low-flow
conditions, which occur in late sumner,

During 2005 and 2006, additional streamflow
measurements were made on the Spokane River to refine the
understanding of the river-aquifer interaction (table 6, fig. 18).
The USGS conducted seepage runs along the Spokane River
during August 26-31, 2005, and on August 8, 2006. The
seepage run during August 26-31, 2005, encompassed nearly
the entire length of the Spokane River in the study area (from
just downstream of Coeur ¢’ Alene Lake to below Nine Mile
Dam). The seepage run on August 8, 2006, focused on the
rivet segment from the Centennial Trail Bridge to the site
below Greene Street Bridge (fig. 18). In addition, Gregory and
Covert (2005) measured stream-water temperature along the
Spokane River to detect ground-water discharge to the river.

They noted that

“In late summer/early autumn conditions, the
Spokane River discharges to the SVRP aquifer
upstream from Sullivan Road. Downstream from
this peint, the river receives aquifer water.”

The seepage run during August 26-31, 2005, indicates
that the Spokane River lost 606 {l'/s from the most
upstream measurement site near Coeur d’Alene Lake to the
measurement site at Flora Road (lable 6). From the Flora
Road to the Centennial Trail Bridge site, data indicate a net
gain of 360 ft*/s. However, Gregory and Covert (2005) noted
that the gaining segment actually occurs downstream of the
Sullivan Road site (fig. 18). From the Centennial Trail Bridge
site to the site below Greene Street Bridge, data indicate a
net gain in streamflow of 233 ft*/s. However, the seepage run
on August 8, 2006, indicates that this segment of the river
actually comprises of a losing segment from the Centennial
Trail Bridge site to the site downstream of Upriver Dam and
a gaining segment from the site downstream of Upriver Dam
to the site downstream of Greene Street Bridge. The river fost
112 fi’/s from the site downstream of Greene Street Bridge
to the gaging station at Spokane. From this gaging station
to the site downstream of Nine Mile Dam, afier subtracting
inflows from Hangman Creek and effluent from the Spokane
wastewater-treatment plant, the net gain from ground-water
discharge to the river is about 267 ft'/s. Overall, from the
most upstream site near Coeur d*Alene Lake to the most
downstream site below Nine Mile Dam, the Spokane River
gained a net amount of 142 ft¥/s from exchange with the
aquifer based on the August 26-31, 2005 seepage run.
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Table 6. Streamflow measurements made on the Spokane River and some tributaries to determine streamflow
gains (positive values) and |osses (negative vaiues) between measurement sites, Spokane Valley-Rathdrum Prairie
aquifer, Washington and !daho, August 26-31, 2005, and August 8, 2006,

[Location of sites or gaging station shown in figurc 18. Abbreviations: ft'/s, cubic foot per secand; --, not computed; -, not measured]

August 26-31, 2005 August 8, 2006
Measarement site or gaging station Discharge  Gainorloss  Discharge  Gainorloss
{#’fs) {ft'/s) (ffs) (ft'/s)
Spokane River near Coeur d’Alene Lake 738 - - --
Spokane River near Post Falls 447 =191 — --
Spokane River near Otis Orchards 256 -191 - --
Spokane River at Greenacres 146 -110 -
Spokane River at Flora Road 132 -14 — -
Spokane River at Centennial Trail Bridge 492 360 579 -
Spokane River below Upriver Dam — -- 525 -54
Spokane River below Greene Street Bridge 725 233 869 344
Spokane River at Spokane 613 -112 767 -102
Hangman Creck at Spokane 1.5 - e --
Spokane River below T.J. Meenach Bridge 703 88.5 --
Spokane Wastewater Treatment Plant discharge! 56 - — --
Spokane River at Rifle Club Road 797 38 — --
Deep Creek near confluence 0 -- — -
Spokane River below Nine Mile Dam 938 141 v

'Spokane Wastewater Treatment Plant discharge value provided by John Convert, Washington State Department of Ecology. written.

commun,, 2005,

For times other than late summer, the characteristics of
streamflow gains and losses on the Spokane River are less
well known. Daily streamflow data are available since 1999
for four gaging stations on the Spokane River in the model
area (fig. [8). Streamflow gains or losses between the various
gaging stations and streamflow at the gaging station near Post
Falls (Q,,) are shown in {igure 21. Subtracting the streamflow
at an upstream gaging stream from the streamflow at a
downstream gaging station gives the streamflow gain between
the two stations if the result is positive and the streamflow loss
if the result is negative. Although figure 21 shows significant
scatter among the plotted points, a linear relation is fitted to
that part of the data where Q,,. is less than or equal to 10,000
ft'/s. The fitted line provides an overall description of how
the streamflow gains or losses vary with O, .. However, when
0O, is greater than 10,000 ft*/s, the scatter is so large that it is
difficult to discern a trend.

The fitted lines in figures 21.4 and 21B indicate that the
river segments from the gaging station at Post Falls to both
the gaging stations near Otis Orchards and at Greenacres are
net losing segments, and the magnitude of streamflow loss
increases with increasing Q,.. Conversely, the fitted lines in
figures 21C and 21D indicate that the river segments from both
gaging stations near Otis Orchards and at Greenacres to the
gaging station at Spokane are net gaining segments, and the
magnitude of the streamflow gain decreases with increasing
0, Lastly, the fitted line in figure 212 indicates that the river
segment from gaging stations near Post Falls to at Spokane isa
net gaining segment when Q_ is less than about 7,000 ft¥/s but
is a net losing segment when Q,_ is greater than about 7,000
ft’/s. The river segment between the gaging stations near Otis
Orchards and at Greenacres is not considered because the two
gaging stations are close to cach other and the computed gains
or losses generally fall within the streamflow measurement
errors except for very low streamflows,
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Figure 21. Streamflow gains or losses between the various gaging stations and
streamflow at the gaging station near Post Falls, Spokane Valley-Rathdrum Prairie
aquifer, Washington and Idaho.
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Figure 21.—Continued.
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Figure 21.—Continued.

Ground-Water Levels and Movement

Campbell (2005) constructed a map of ground-water
levels in the SVRP aquifer on the basis of water levels
measured in 268 wells during September 2004. An updated
version of the ground-water level map that takes into account
more recent information, such as updated altitudes of well
sites and the base of the aquifer, is shown in figure 22,
Notable features of the water-level map include the relatively
flat hydraulic gradient in southern Rathdrum Prairie and the
steeper gradients along the aquifer margins and in side valleys.
On the Washington side of the aquifer, the hydraulic gradient
tends to increase from east to west. In Hillyard Trough and
the Little Spokane River Arm, water levels are shown for the
upper unit. Too few data are available to construct a map of
hydraulic head in the lower unit.

The generalized direction of ground-water flow is shown
in figure 22. Ground water flows from northern Rathdrum
Prairie through West Channel and Ramsey (Middle) Channel
into southern Rathdrum Prairie. Flow through Chilco Channel
probably is small because of the small saturated thickness in
the channel. From southern Rathdrum Prairie, ground water
flows toward the west through Spokane Valley to the Spokane
area, where the flow bifurcates. Part of the flow moves through
Trinity Trough into the Western Arm of the aquifer. And part
moves to the north into Hillyard Tough and finally to the west
into the Little Spokane River Arm.

During the summer of 2004, a network of 56 wells
was established to measure ground-water levels in the study
area (fig. 23, table 7). Measurements were made manually
about once a month. Pressure transducers were installed in
8 of the 56 wells to automatically record water levels once
an hour, Additional water-level data for certain wells in the
network also are available from previous studies. Water levels
measured during 2000 and 2001 by Caldwell and Bowers
(2003) are available for 11 wells in the vicinity of the Spokane
River. Historical water-level data dating back to 1993 and
earlier are available for four wells in the network.

Data from the well network indicate that ground-water
level fluctuations are characteristic of different parts of the
aquifer. For example, in Spokane Valley, ground-water levels
are strongly controlled by stage on the Spokane River. The
water level in well 60 and the stage on the Spokane River
at the gaging station near Otis Orchards from June 2004 to
December 2005 are shown in [igure 24, To facilitate visual
comparison, the well hydrograph is plotted with respect to the
vertical axis on the left, and the stage on the Spokane River is
plotted with respect to the vertical axis on the right. Individual
peaks in the river stage during the high-flow period from
December 2004 to June 2005 correspond closely to individual
peaks in the well hydrograph.
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Altitude of water level, in feet, of the Spokane Valley-
Rathdrum Prairie aquifer, September 2004—
Datum is North American Vertical Datum of 1988
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Figure 22. Ground-water levels for the Spokane Valley-Rathdrum Prairie aquifer, Washington and Idaho, September 2004 (revised after

Campbell, 2005).
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Figure 23. Locations of monitoring wells in the Spokane Valley-Rathdrum Prairie aquifer, Washington and ldaho.

WA T T T T T T T T T T T T T T T T T T1%%2%
o = Spokane River | [ 4 &
(e near Otis Orchards = | | { e
Z 1,940 r | \ —2.016 =
— -
= 1,936 — 2,012 §
o | =
% g
& 1,932 2,008 £
5 &
g | w)

1,928 2,004

’ T T T T T 1 T T T 1T T 1 I T 1 |

J J A S O N D|J FMA M J J ! A°S 0 N ! D
2004 2005

Figure 24. Water level in well 60 and stage on the Spokane River at the gaging station near Otis
Orchards, Spokane Valley-Rathdrum Prairie aquifer, Washington and Idaho.
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Physical data for wells in water-level monitoring network, Spokane Valtlay-Rathdrum Prairie aquifer, Washington and Idaho.

[Abbreviations: USGS, U.S. Geological Survey: NAD 83, North American Datum of 1983; NAVD 88, North American Vertical Datum of 1988; ft, foot]
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. . Longitude Latitude Land surface altitude Hele depth Aquifer
Well No. USGS Site No. USGS Site Name (NAD 83) {NAD 83) {ft, NAVD 88) i) unit
2 473928117275001 25N 42E 14CDD1 473928 1172757 1,801.50 £36 Gravel
6 474045117255201 25N 43E 67CBB1 474045 1172552 1,904 258 Gravel
8 474054117232401 25N 43E 08ADDI1 474054 1172324 1,948.42 101 Gravel
13 474037117193303 25N 43E 11DAA3 474037 1171933 1,952.16 120 Gravel
16 473958117185801 25N 43E 13BCDI 471956 1171913 1,943.34 85 Gravel
24 4739121 17205103 25N 43E 22ADA3 473912 1172051 1,932 108 Gravel
44 474026117115301 25N 44E 11DDACI 474026 1171153 1.965.90 [ Gravel
5% 473839117131101 25N 44E 22DDDI 473834 1171307 208259 250 Gravel
60 473852117115301 25N 44E 23DAA) 473858 171157 2.046.42 210 Gravel
71 4741401 1 7060401 25N 435E 03BDDAI 474140 1170604 2,056.37 i17 Gravel
77 474156117091601 25N 45E 05BBBCI 474155 1170916 2,049.36 128 Gravel
79 474 109117081701 25N 45E 0TAAAA4 474109 1170917 202536 100 Gravel
81 4740381709120 25N 45E 08CBBCI 474039 1170913 2,021.23 97 Gravel
84 474106117060501 25N 45E 10BAAAI 474106 1170605 2.034.34 72 Gravel
36 4741071 17060502 25N 45E 10BAAASZ 474106 1170605 2,034.20 140 Gravel
87 474033117062501 25N 45E 10CBDAL 474034 1170625 2,041.70 97 Gravel
91 473925117053201 25N 45E 15DDCCH 473925 1170540 2,076.87 155 Gravcel
92 474011117072901 25N 45E 16BAB1 474011 1170737 2,059.70 Unknown Gravel
93 474016117085601 25N 45E TBBAAS 474016 1170856 2,035.60 113 Gravel
94 473928117083001 25N 45E 17TDCCBI 473928 1170830 2,047.74 287 Gravel
97 4740491 17023501 25N 46E 07TBCADI] 474049 1170235 2.178.13 248 Gravel
99 474629117305101 26N 42E 04CCDBI 474627 1173055 1,729 321 Gravel
104 474427117312101 26N 42E 20ABACI 474435 1173132 1,627.86 60 Gravel
107 474434117303201 26N 42E 21BAAL 474436 1173032 1,668.48 101 Gravel
115 474604117242%01 26N 43E 08BCC 474606 1172429 1.788.03 465 Gravel
128 474303117215901 26N 43E 27CCBI 474304 1172159 2,034 225 Gravel
134 474216117244501 26N 43E 31DAAI 474216 1172445 2,063.14 223 Gravel
137 474349117025201 26N 45E 24DDDAI 474349 1170252 2,107.97 178 Gravel
138 474304117025201 26N 45E 25DDAAI 474304 1170252 2,084.17 146 Gravel
139 474226117024801 26N 46E 31CBBCI 474225 1170248 2.094.02 51 Gravel
140 4742261 16444101 SON 03W 06DAAE 474224 1 164448 222091 I[85 Gravel
143 474229116474501 50N 04W 02ACCH 474229 1164745 2,224 440 Gravel
150 4742421 16540301 50N 05W 01ACBB1 474242 1165413 2,19743 243 Gravel
157 474134117002201 SON O5W 07DABCI 474134 1170022 207332 79 Gravel
158 474134117002202 50N 0SW 07DABC2 474135 1170022 2,073.54 46 Gravel
159 474147116544001 50N 05w 12BCADI 474147 1165440 2,130.58 200 Cravel
167 474720116532101 5IN 04W 06CCDD1 474720 1165321 2,24047 30 Gravel
17t 474643116461901 SIN 04W 12DBDH 474643 1164621 2,308.78 248 Gravel
178 474445116521601 SIN 04W 20CCCCT 474447 1165221 224918 298 Gravel
197 474450117003301 5IN 05W 19DCACI 474450 1170033 2,126.80 178 Gravel
202 474440116545801 S5IN 05W 26AAAA] 474440 1165506 2,232.79 268 Gravel
209 474329116582801 51N 05W 33CBAI 474320 1165832 2,145.42 Unknown Gravel
213 475211116443801 52N 03W 07ADDAI 475211 1164438 2,313.98 147 {iravel
217 475322116522201 52N 04W O6AAAAI 475322 1165222 2411.75 445 Gravel
219 475202116484301 52N 04W 10DAB1 475202 1164843 231171 340 Gravel
223 475002116521101 SIN 4W 20CCBI 475002 1165208 2,270.56 500 Multiple
225 4750191164947 52N 04W 21DAA] 475019 1164947 228441 348 Gravel
234 475705116371201 53N 02W 07DBD1 475705 1163712 244161 442 Gravel
236 47573G116341701 53N 02W 09AACI 475737 1163421 2,294 83 351 Gravel
245 475510118391201 S3IN 03W 24CCCD1 475509 1163912 245737 340 Gravel
246 4754001 16404201 53N 03W 34ADAAI 475400 1164042 2,460.25 237 Gravel
248 475656116520401 S3N 04W 08CCDAI 475656 1165204 2,548.30 503 Gravel
249 475622116470101 53N 04w 13CBBDI1 475622 1164701 2,505.01 506 Gravel
251 47543911650340] S3N 04W 2BCABI 475438 1165038 243226 449 Gravel
252 480128116375301 54N 02ZW 18CBBI 480128 1163753 2,320.43 72 Gravel
267 480101116563601 54N 05W 22ACA1 480101 1465639 238717 175 Gravel
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In Hillyard Trough, ground-water level fluctuations are
less dynamic than those in Spokane Valley. The water level
in well 128 and the stage on the Spokane River at the gaging
station at Spokane are shown in figure 25. The rise and fall
of the well hydrograph are more gradual than the rise and fall
of the river stage because wells in Hillyard Trough are farther
from the Spokane River than wells in Spokane Valley.

In the north part of Western Arm, ground-water levels
are strongly controlled by the level of Nine Mile Reservoir.
Water levels in wells 104 and 107 and the level of Nine
Mile Reservoir are shown in figure 26. Wells 104 and 107
are located, respectively, on the west and east sides of Nine
Mile Reservoir, The rise and fall of the well hydrographs are
closely correlated with the rise and fall of the reservoir. During
periods when the level of the reservoir is constant, the water
level in well 107 is nearly identical to level of the reservoir,
but the water level in well 104 is about 0.5 ft above the level of
the reservoir. This indicates that ground water discharges from
the SVRP aquifer to Nine Mile Reservoir.

Ground-Water Flow Model for the SVRP Aquifer, Washington and ldaho

In northern Rathdrum Prairie, ground-water level
fluctuations are substantially different from those in Spokane
Valley. Long-term water levels in wells 92, 209, and 251 for
19902005 are shown in figure 27. Well 92 is in Spokane
Valley. The hydrograph of well 92 is similar to the hydrograph
of well 60 (fig. 24)—the water level exhibits multiple peaks
that correlate to peaks in the stage on the Spokane River
during winter and spring. By contrast, well 251 is in northern
Rathdrum Prairie. The hydrograph of well 251 is controlled
primarily by recharge from precipitation. Although most of
the precipitation infiltrates into the land surface during winter
and spring, the long transmission time from land surface to
the water table at depths of 400-500 ft caused the hydrograph
to peak in July and August. Well 209 is in the transition zone
between southern Rathdrum Prairie and Spokane Valley.

The hydrograph of well 209 exhibits characteristics that are
intermediate between those of wells 92 and 251,
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Figure 25. Water level in well 128 and stage on the Spokane River at the gaging station at
Spokane, Spokane Valley-Rathdrum Prairie aquifer, Washington and Idaho.
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Figure 26. Water levels in wells 104 and 107 and in Nine Mile Reservoir, Spokane
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Figure 27. Water levels in wells 92, 209, and 251, Spokane Valley-Rathdrum Prairie

aquifer, Washington and |daho.

The falling limbs of the hydrograph of well 251 are more
gradual then the falling limbs of the hydrograph of well 92
(fig. 27). This may be explained by the fact that ground water
in northern Rathdrum Prairie must discharge through West
Channel and Ramsey Channel, which can constrict ground-
water flow. During several years of higher-than-average
recharge, such as from 1995 to 1997, ground-water levels in
northern Rathdrum Prairie can exhibit an increasing trend over
several years. Conversely, during several years of lower-than-
average recharge, such as from 2000 to 2005, ground-water
levels in northern Rathdrum Prairie can exhibit a declining
trend over several years.

In the vicinity of Lake Pend Oreille, ground-water
levels in the SVRP aquifer are strongly controlled by the lake
level. The hydrographs of wells 234 and 236 and the level
of Lake Pend Oreille are shown in figure 28. The lake level
is maintained at about 2,066 ft during the summer and at a
lower level during the rest of the year. This lake level signal is
exhibited by the hydrographs of wells 234 and 236. The water
levels shown in [igure 28 also indicate that flow is from the
lake toward wells 234 and 236.

In the vicinity of Coeur d’Alene Lake and Post Falls,
ground-water levels do not show a clear relation to the level in
the lake (and the arm of the Spokane River above Post Falls).
The hydrographs of wells 143 and 159 and the level of Coeur
d’Alene Lake are shown in ligurc 29. Note that the lake level
is about 100 ft higher than the water levels in the wells. From
June to mid-September, the lake level is maintained at about
2,132 ft. From mid-September to December, the gates at Post

Falls Dam are opened incrementally to lower the lake to its
natural autumn level. From December to June, the dam gates
usually are left open to allow the lake level to rise and fall in
response to inflows from storms and snowmelt. The water
levels in wells 143 and 159 do not follow the lake level. In
well 143, the water level peaks in November when the lake
level is declining. In well 159, the water level peaks in July
when the lake level is high. Then, for the next 1 to 2 months,
the water level declines when the lake level is constant. These
fluctuations in ground-water levels are not explained readily
by a simple conceptualization of lake-aquifer interaction

in which ground-water levels near the lake are expected to
rise in response to greater subsurface leakage from the lake
during times of high lake levels, and fall in response to less
subsurface leakage from the lake during times of low lake
levels.

Water levels in wells along the perimeter of the SVRP
aquifer generally are not indicative of hydrologic conditions
in the main part of the aquifer. Along the perimeter of the
aquifer, bedrock is close to land surface, the saturated zone
is thin, hydraulic conductivity tends to be low, and ground-
water levels can be tens to more than 100 ft higher than
in the main part of the aquifer. In addition, ground-water levels
along the perimeter can rise and decline abruptly in response
to episodic inflows from surrounding uplands. The effects
of these inflows typically are damped out in the main part
of the aquifer. The hydrograph of well 245, which is located
near the east boundary of northern Rathdrum Prairie, and the
hydrograph of well 249, which is located in the central part
of northern Rathdrum Prairie, are shown in figure 30.
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Figure 28. Water levels in wells 234 and 236 and in Lake Pend Oreille, Spokane Valley-Rathdrum Prairie aquifer,
Washington and Idaho.
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Figure 29. Water levels in wells 143 and 159 and in Coeur d'Alene Lake, Spokane Valley-

Rathdrum Prairie aquifer, Washington and Idaho.



The water level in well 245 is about 150 ft higher than the
water level in well 249. During the period of record shown in
figure 30, the water level is relatively stable in the central part
of northern Rathdrum Prairie. However, the water level near
the east boundary indicates a substantial rise and fall during
the winter and spring in response to storm and snowmell
runoff.

Along the losing segment of the Spokane River from the
gaging stations near Post Falls to at Greenacres, the riverbed
is above the regional water table and water leaks out of the
river 10 recharge the aquifer. Caldwell and Bowers (2003, p.
18-19 and fig, 7) noted that a narrow ground-water mound
can develop beneath the river as a result of vertical infiltration
from the river. A well located close to the riverbank might
penetrate the ground-water mound and encounter a water
level that is substantially higher than the water level that
predominates in regions away from the river. Wells 84, 157,
and 158 in the well network appear to fit that description.

For example, from June 2004 to December 2005, the average
water level in well 84 is 1,990 ft. For the same period, the
water levels in wells 71 and 87, both about 3,500 ft from well
84 and the Spokane River (fig. 23), are, respectively, 1,963
and 1,961 ft. The water levels in wells 71 and 87 are consistent
with the regional trend of the water table, but the water level in
well 84 likely characterizes the local ground-water condition
immediately beneath the Spokane River.

During April 2006, synoptic water-level measurements
were made in the same 268 wells used for the September

Hydrology of Aquifer 3

2004 synoptic waler-level measurements (Campbell, 2005).
The two water-level data sets provide an opportunity to
compare spring and autumn water levels throughout the SVRP
aquifer. The change in water level from September 2004 to
April 2006 is shown in figure 31. At each well, the change is
computed as the water level in April 2006 minus the water
level in September 2004. A positive change indicates a rise in
water level from September 2004 to April 2006. A negative
change indicates a decline in water level from September
2004 to April 2006. Excluded from figure 31 are wells that
were pumped prior to or during either synoptic measurement
session.

The water-level changes shown in figurg 3| display many
of the water-level characteristics discussed in the preceding
paragraphs. For the most part, water levels rose in the aquifer
in response to recharge from precipitation and river infiltration
during the winter of 2005-06 and the spring of 2006. However,
exceplions occur in the vicinity of Lake Pend Oreille and in
the vicinity of Coeur d"Alene Lake. The level of Lake Pend
Oreille is lower in spring than in autumn. Figurg 31 shows
that ground-water levels in the vicinity of Lake Pend Oreille
declined from September 2004 to April 2006. The magnitude
of the water-level decline is largest close to the lake and
decreases with distance away from the lake. The areal extent
of the decline indicates that the lake level could influence
ground-water levels over a distance from the lake to about
haifway between Lake Pend Oreille and Spirit Lake.

In the vicinity of Coeur d’ Alene Lake, ground-water
levels also declined from September 2004 to April 2006.
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Figure 30. Water levels in wells 245 and 249, Spokane Valiey-Rathdrum Prairie aquifer,

Washington and ldahe.
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Figure 31. Changes in water levels, Spokane Valley-Rathdrum Prairie aquifer, Washington and Idaho, September 2004 to April 2006.

September 2004 is the end of the summer period when Coeur
d’Alene Lake was maintained at about 2,132 ft. During

April 2006, the lake level rose from about 2,129 to 2,132 fi.
However, as discussed previously, the ground-water levels

in the vicinity of Cocur d’Alene Lake do not show a clear
relation to the lake level. Therefore, it is difficult to provide a
clear explanation for the decline in ground-water levels in the
vicinity of the lake from September 2004 to April 2006.

Along the margins of Rathdrum Prairie, water levels rose
by tens of feet. By contrast, in the central part of Rathdrum
Prairie, the water level rose by a few feet. The data support
the concept that water levels along the aquifer margins are
strongly controlled by inflows from adjacent uplands and
tributary basins. The large fluctuations in water levels along
the aquifer margins are damped out in the central part of the
aquifer.
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The water-level rise in Spokane Valley is substantially
larger than the water-level rise in Rathdrum Prairie (excluding
the wells along the prairie margins). This is due to the
presence of the Spokane River, which is a major source of
recharge to Spokane Valley. In addition, the greater depths
to the water table in Rathdrum Prairie require a fonger time
for precipitation infiltration to reach the water table. Thus,
water-level rises in Rathdrum Prairie generally lags behind the
water-level rise in Spokane Valley.

Ground-Water Flow Model

The ground-water flow model known as MODFLOW-
2000 (Harbaugh and others, 2000) is used to simulate
ground-water flow in the SVRP aquifer. MODFLOW-2000
is a computer program that numerically solves the three-
dimensional ground-water flow equation for a porous medium
by using the finite-difference method. The modular design
of MODFLOW-2000 uses packages to represent various
compenents of the ground-water flow system, such as
recharge, withdrawal from wells, and interactions between the
aquifer and surface-water bodies.

Spatial Discretization

A model grid of 172 rows, 256 columns, and 3 layers is
used to represent the SVRP aquifer. In the horizontal direction,
each cell has a dimension of 1,320 by 1,320 ft. The areal
extent of the grid is larger than the model area, The larger
grid 1s intended to accommodate possible enlargements of the
model area in future studies. Cells outside the modei area are
designated as inactive it MODFLOW-2000. The active cells in
model layers 1 and 3 and shown in figurcs 32 and 33

Vertically, the SVRP aquifer is represented by either
ong or three model layers. Except in Hillyard Trough and
Little Spokane River Arm, the aquifer is represented by
the top model layer (layer 1); cells in model layers 2 and
3 are inactive. [n Hillyard Trough and the Little Spokane
River Arm, the aquifer is represented by three model layers.
Vertical section A-B-C-D in figure 34 shows how the mode!
layers represent the dividing of the aquifer from a single
hydrogeologic unit into an upper and a lower unit scparaied
by a clay layer. From A to B, the aquifer exists as a single
hydrogeolegic unit and is represented solely by model
layer |. Model layers 2 and 3 have zero thicknesses and are
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designated as inactive. From B to C, the aquifer exists as

a single hydrogeologic unit but is represented by all three
model layers, Model layer 2 has a uniform thickness of 1 ft,
but model layer 3 gradually thickens from B to C. Point C
marks the location where the aquifer divides into an upper

and a lower unit. From C to D, medel layer | represents the
upper unit, model layer 2 represents the clay layer, and model
layer 3 represents the lower unit, The altitude at the top of the
clay layer is set at 1,700 ft in Hillyard Trough and decreases
to 1,500 ft in the Little Spokane River Arm. The thickness

of the clay layer is assumed to be 150 ft in both Hillyard
Trough and the Little Spokane River Arm. In the input data for
MODFLOW-2000, model layer 1 is specified as an unconfined
layer. Mode! layers 2 and 3 are specified as confined layers.

Temporal Discretization

Ground-water flow in the SVRP aquifer is simulated for
September 1990 through September 2005. The simulation
period is divided into 181 stress periods of 1 month each,
Monthly stress periods are needed to simulate the dynamic
interaction between the aquifer and the Spokane River as
shown by the hydrograph in figure 24. Each stress period
consists of one time step. Using one time step per stress period
was determined to be adequate because trial simulations using
several time steps per stress period yielded essentially the
same results.

Because the distribution of heads in the aquifer is
unknown at the beginning of the simutation period, the initial
heads are computed assuming a steady-state ground-water
flow system during the first stress period (September 1990).
The heads simulated during the first stress period serves as
the initial conditions for the rest of the transient simulation.
In reality, flow in the aquifer is not at steady state during
September 1990, and the simulated heads for that month
do not accurately represent the actual heads in the aquifer.

To eliminate the effects of this error, the first 5 years of the
simulation is considered a start-up period. No attempt is
made to fit simulated quantities to measured quantities during
the start-up period. Instead, hydrologic data from October
1995 to September 2005 are used for model calibration. The
calibrated model is expected to produce simulated conditions
at the end of the start-up period {October 1995} that are close
to the corresponding actuzl conditions in the aquifer, because
the error caused by the assumed initial conditions would have
dissipated.
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Boundary Conditions and Implementation of
MODFLOW Packages

A no-flow boundary is specified on the bottom of the
model domain. Along the sides of the model domain, the
no-tlow boundary is specified except for locations where the
aquifer receives inflow from tributary basins and lakes and
where ground water exits the lower unit at the west end of the
Little Spokane River Arm. Boundary conditions other than the
no-flow boundary are implemented in the model using various
MODFLOW packages. These packages represent intlow and
outflow components discussed previously in the sections,
“Inflows to Aquifer” and “Outflows from Aquifer.”

Recharge Package

The Recharge Package is used to simulate recharge from
precipitation. Recharge is applied to the top model layer. For
each active ceil and for each stress period (that is, for each
month), the recharge is the precipitation infiltration flux (in
units of feet per day) that enters the ground-water table. This
recharge is derived from (1) precipitation that infiltrates into
permeable land surfaces and (2) precipitation runofT from
impermeable land surfaces to recharge wells, infiltration
basins, ot adjacent permeable surfaces.

Well Package

The Well Package is used to simulate withdrawalis from
wells, return percolation from irrigation, and effluent from
septic systems. For each active cell and for each stress period,
a positive well flow value (in units of cubic feet per day)
indicates a volumetric recharge rate, and a negative well flow
value indicates a volumetric withdrawal rate. In the model,
the well flow value for each cell is the net result of well
withdrawals, return percolation from irrigation, and effluent
from septic systems. For example, within a water purveyor
service area, a cell that contains a water-supply well has a
large negative well flow value, which is dominated by the well
withdrawal rate. By contrast, a cell that does not contain a
water-supply well has a small positive welt flow value, which
represents return percolation from landscape irrigation.

Flow and Head Boundary Package

The Flow and Head Boundary Package (Leake and Lilly,
1997) is used to simulate flows to the SVRP aquifer from
tributary basins and from all lakes except Lake Pend Oreille
and Coeur d’Alene Lake. For each tributary basin that drains
to the aquifer (fig. 10), flow from the basin is assigned as
specified flow to the active cell that contains or is closest to
the outflow point, An exception to this procedure is made
along the east margin of northern Rathdrum Prairie. In that
area, the saturated zone is a thin layer overlying bedrock. If

flow from the tributary basin is applied to a single cell, a very
farge buildup in head would result. To avoid this situation,
flow is distributed uniformly among active cells along the
model boundary. The cells that receive flow from tributary
basins are shown in figure 32, For the lakes, flow to the aquifer
is distributed uniformly among active model cells along the
lakeshore ({ig. 32).

River Package

The River Package is used to simulate the Little Spokane
River, Lake Pend Oreille, and Coeur d’Alene Lake. In the
River Package, a river reach refers to the section of a river with
a model cell. For a river reach, the volumetric flow rate across
the riverbed to the underlying model cell is computed as

0, =C,(h-h), (6}

where
@, is the flow rate across the riverbed,

is the conductance of the riverbed,

h  is the river stage, and

is the hydraulic head in the cell underlying
the riverbed, if the bottom of the
riverbed is below the water table in
the cell, or the altitude of the bottom
of the riverbed, if the bottom of the
riverbed is above the water table in
the cell.

The conductance of the riverbed 1s given by

C,=—2= )

where
K is the vertical hydraulic conductivity of
the riverbed sediment,

w is the width of the river reach,

(d

is the length of the river reach, and
is the thickness of the riverbed sediment,

However, K , w, L, and m are not individually specified in the
River Package. Instead, conductance of the riverbed, C , is
specified. Model cells used in the River Package are shown in
figure 32,

To apply the River Package to the Little Spokane River,
the following procedure is used to determine the river stage,
h . For each stress period, the average stage (over the stress



period) is computed at the gaging stations on the Little
Spokane River at Dartford and near Dartford from daily
recorded values. Because no paging stations are located on the
Little Spokane River dowastream of the gaging station near
Dartford, the stage at the mouth of the river (where the river
joins the Spokane River) is estimated from the Nine Mile Falls
USGS 7.5-minute topographic quadrangle to be 1,544 ft. For
each river reach between the gaging stations at Dartford and
near Dartford, the stage is estimated by assuming a uniform
gradient in river level between the two gaging stations. A
similar procedure is used to estimate the stage of a river reach
between the gaging station near Dartford and the mouth of the
river.

For each reach of the Little Spokane River in the model,
the altitude of the bottom of the riverbed is assumed to be 10
ft below the river stage. This assumption is inconsequential
to the simulation because the simulated head in the cell
underlying the river reach is always higher than the bottom
of the riverbed. Therefore, /_ in equation 6 is always the
hydraulic head in the cell. A single riverbed conductance
is assigned to all reaches of the Little Spokane River. This
conductance value, denoted as C-LSR, is estimated by model
calibration.

Because equation 6 also can be used to describe lakebed
seepage, the River Package is used to simulate subsurface
seepage from Lake Pend Oreille and Coeur d’Alene Lake. For
this usage, the terms river and riverbed in the definitions of
variables in equation 6 are replaced, respectively, by lake and
lakebed. The River Package is implemented at model cells
underlying the near-shore region of the lake. For each stress
period, the lake stage is specified as the average of the daily
recorded lake levels over the stress period. Based on lake
bathymetry data. the altitude of the botiom of the lakebed in
the near-shore region is set to 1,860 fi for Lake Pend Oreille
and 2,090 ft for Coeur d’ Alene Lake. As in the case of the
Little Spokane River, a single lakebed conductance is assigned
to each lake. These two conductance values, dencted as C-PO
for Lake Pend Oreille and C-CDA for Coeur d’Alene Lake,
are estimated by model calibration.

Streamflow-Routing Package

The Streamflow-Routing Package (Prudic and others,
2004) is used to simulate the interaction between the Spokane
River and the SVRP aquifer. In the Streamflow Routing
Package, equations used to compute flow between the siream
and the aquifer were the same as equations 6 and 7 in the
River Package. However, the Streamflow-Routing Package
is more powerful than the River Package because it provides
various methods for routing water through a stream network.

The Streamflow-Routing Package requires data on
stream-channel geometry. In the SVRP aguifer model, the
channel of the Spokane River is approximated as having a
rectangular cross section. Channel width and the altitude of
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the top of the streambed are estimated at 16 control points
along the river from field measurements and data from
previous studies (Seitz and Jones, 1981; Annear and others,
2001) and then linearly interpolated between control points.
The thickness of the streambed sediments (m) is assurned

to be 1 ft. This assumption is not critical to the simulation
because the streambed conductance depends on K /m, where
K _is the vertical hydraulic conductivity of the streambed
sediments. Thus, the actual variation in m can be included in
the variability of K

To represent X_of the streambed sediment, the Spokane
River in the model area is divided into 11 sections (fig. 33).
Within each section, K is assumed to be uniform. Selection
of the 11 river sections is based partially on factors that
might affect K . For example, the character of the streambed
sediment in a free-flowing part of the river might be different
from the character of the streambed sediment where the river
is a reservoir behind a dam. In addition, Caldwell and Bowers
(2003) noted that the transport of fine-grained material with
the leaking water from the Spokane River might decrease K|
of the streambed sediments along a losing section of the river.
The K, values of the 11 river sections are denoted by KVSR-1
through K'VSR-11 and are estimated by model calibration.

Although the Streamflow-Routing Package is capable
of simulating stream depth as a function of stream discharge
using either Manning’s equation or a rating curve, this
capability is not used in the SVRP aquiter model because
of the presence of dams, spillways, and reservoirs on the
Spokane River. Instead, for every time step, stream stage is
specified for every stream reach in the model. In this usage,
the Streamflow-Routing Package functions in a manner similar
to the River Package with the added capability of calculating a
stream water budget for each stream reach.

Data used to determine stream stages include: (1) stage
measurements at the four gaging stations on the Spokane
River, (2) stage measurements for 1999 and 2000 for seven
bridges across the Spokane River (Reanette Boese, Spokane
County Utilities, written commun., 2006}, and (3) levels of
Cocur d’Alene Lake, Long Lake, and Nine Mile Reservoir.
The altitude of Upriver Reservoir is assumed to be constant
at 1,914 ft. The given data provide stream stages at 15 control
points along the Spokane River. Between control points,
stream stage is estimated by linear interpolation. If the stage
data at a control point do not span the entire simulation period
(1990-2005), a mathematical relation is developed between
the available stage measurements at the control point and
the corresponding stage at the gaging station near Post Falls
(which has stage data for the entire simulation period). The
relation between the stage at the Sullivan Road Bridge (where
stage data are available for 1999 and 2000) and the stage at
the gaging station near Post Falls is shown in figure 36. The
equation shown in [igure 36 is used to estimate the stage at
Sutlivan Road Bridge for periods with no stage data.
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Rathdrum Prairie aquifer, Washington and Idaho.

General-Head Boundary Package

The General-Head Boundary Package is used to simulate
ground-water outflow from the lower unit at the west end of
the Little Spokane River Arm. Available field data indicate
that the lower unit extends beyond the model boundary, and
ground water flows in the unit for an unknown distance before
eventually discharging into Long Lake. The General-Head
Boundary Package is used as an approximate representation of
this conceptualization and is applied to four active cells at the
west edge of model layer 3 ({ig. 33). Ground-water outflow
from each cell is computed as

0, =C,(h,-h,), (8)

where
G,

h, is the water level in Long Lake, and

is the boundary conductance,

h,  is the hydraulic head in the cell.
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For each stress period, 4, is the average of the daily recorded
levels of Long Lake over the stress period. A single boundary
conductance, denoted as C-OUT, is assigned to all four cells,
and the conductance is estimated by model calibration.

Hydraulic Conductivity

To represent the spatial distribution of K, in the SVRP
aquifer, active cells in model layer | are grouped into 22
zones, denoted by HK 1-1 through HK 1-22, as shown in
figure 37. Within each zone, K, is uniform. Zones HK 1-1
through HK1-11 represent the central part of the aquifer
in Rathdrum Prairie, Spokane Valley, and the upper unit in
Hillyard Trough and the Little Spokane River Arm. Zones
HK1-12 and HK1-13 represent Trinity Trough and Western
Arm, respectively. Zones HK1-14 and HK 1-15 represent the
areas in the vicinity of Hayden and Coeur d’Alene. Zones
HK1-16 through HK1-22 represent side valleys and regions
of shallow bedrock along the aquifer margins. Zone HK 1-22
is included as a separate zone to represent a small side valley
north of Coeur d’Alene. This arrangement provides greater
flexibility during model calibration to simulate water levels
in well 140, which is located in the side valley. The K, values
for zones HK 1-1 through HK 1-22 are estimated by model
calibration. For all active cells in model layer 1, K is set to
3,000 ft/d. This K value is intended to allow water to flow
freely from model layer 1 into model layer 3 in the region
south of the clay layer in Hillyard Trough.

Active cells in model layer 2 are grouped into two zones
as indicated in figure 38, One zone represents the clay layer
in Hillyard Trough and the Little Spokane River Arm. K, and
K values of these cells are set to 10** fi/d. The other zone
provides hydraulic connection between model layers 1 and 3
in the region south of the clay layer. These are the 1-t thick
cells shown along section B-C in figure 34. K, and K values
of these cells are set to 3,000 ft/d.

Active cells in model layer 3 are grouped into two
zones as shown in figure 39. Zone HK3-1 consists of cells in
Hillyard Trough. Zone HK3-2 consists of cells in the Little
Spokane River Arm. K, values of both zones are estimated by
model calibration. As in the case of model layer 1, all active
cells in model layer 3 are assigned a K_value of 3,000 ft/d to
establish a direct hydraulic connection between model layers |
and 3 in the region south of the clay layer in Hillyard Trough.
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Specific Yield recharge from precipitation. By contrast, zone SY-2 represents,
approximately, that part of the aquifer where water-level

The spatial distribution of S is represented by three fluctuations are controlled primarily by the Spokane River.
zones as shown in [igure 40, Because S, values are expected Zone SY-3 represents regions of shallow bedrock along the
to fall within a relatively limited range (0.1 — 0.3), fewer margins of Rathdrum Prairie where water-level MTuctuations
zones are used to represent the spatial distribution of S, are controlled by both recharge from precipitation and inflows
than to represent the spatial distribution of K. Zone SY-1 from tributary basins and adjacent uplands. The three S, values
represents, approximately, that part of the SVRP aquifer are estimated by model calibration.

where water-level fluctuations are controlled primarily by
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Model Calibration

. Model calibration is the adjustment of model parameters
(such as hydraulic conductivity and specific yield) so that the
differences between simulated and measured quantities (such
as water levels and flows) are minimized with respect to an
objection function. This section of the report describes the
nonlinear least-squares regression method used for calibration,
the calibration data, and the calibration results. The calibration
is assessed by examining how well the simulated quantities
fit the measured quantities. Model assumptions are examined
by comparing the calibrated model with several alternative
models.

Nonlinear Least-Squares Regression Method

The parameter estimation program PEST version 10
(Doherty, 2004) is used to calibrate the SVRP aquifer model.
PEST implements a nonlinear least-squares regression method
to estimate model parameters by minimizing the sum of
squared weighted residuals:

(Dzi(w,r )2, ®

where
N is the number of measurements,
w,_ isthe weight for the /" measured quantity,
and
r is the i® residual, defined as the i"
measured quantity minus the

corresponding i simulated quantity.

The sum of squared weighted residuals, @, also is known

as the objective function. PEST uses the Gauss-Marquardt-
Levenberg method te minimize §. Details of this method are
given in the PEST user’s manual (Doherty, 2004).

The weight, w, reflects the importance of the /" measured
quantity on the regression. A measurement with a large w,
asserts a large influence on the regression and, therefore,
the estimated parameter values. Conversely, a measurement
with a small w, asserts a small influence on the regression
and estimated parameter values. Note that the notation for
w, follows the convention used in the PEST manual. Other
authors (for example, Hill, 1998) express equation 9 as

2
mlri »

b=

®= (10)

and define w, as the weight. Therefore, w, as used in this report
is equivalent to the square root of @ in equation 10.

Calibration Data

The SVRP aquifer model is calibrated using both water-
level and flow measurements. Water-level measurements
include:

1. Synoptic water-level measurements for 268 wells during
September 2004,

2. Monthly water-level measurements for 55 monitoring
wells from the summer of 2004 through September 2005,

3. Water-level measurements by Caldwell and Bowers
(2003) for 11 wells in the vicinity of the Spokane River
during 2000 and 2001, and

4. Historical water-level data for four wells in the monitoring
network (wells 92, 209, 236, and 251) from October 1995
to September 2005.

A total of 1,573 water-level measurements are used in the
model calibration. Water-level measurements for several
wells are excluded as calibration data. A well is excluded if it
meets one of the following criteria: (a) the well is completed
in bedrock or in both bedrock and in aquifer sediments, (b}
the well encounters the narrow ground-water mound beneath
the losing segment of the Spokane River upsiream of the
gaging station at Greenacres, and (c) the well is located along
the aquifer boundary where water levels differ by more than
several tens of feet from those of nearby wells.

Flow measurements consist of streamflow gains and
losses along segments of the Spokane and Little Spokane
Rivers. Flow measurements include:

1. Monthly average streamflow gains and losses from
October 1995 to July 1999 on the segment of the Spokane
River from the gaging stations near Post Falls to at
Spokane,

2. Monthly average streamflow gains and losses from
August 1999 to September 2005 on the segment of the
Spokane River from the gaging stations near Post Falls to
at Greenacres,

3. Monthly average streamflow gains and losses from
August 1999 to September 2005 on the segment of the
Spokane River from the gaging stations at Greenacres to
at Spokane,

4.  Monthly average streamflow gains from October 1997
to September 2005 on the segment of the Little Spokane
River from the gaging stations at Dartford to near
Dartford,

5. Synoptic streamflow gains and losses on the Spokane
and Little Spokane Rivers during the seepage run during
September 13--16, 2004, and



6. Synoptic streamflow gains and losses on the Spokane
and Littie Spokane Rivers during the seepage run during
August 26-31, 2005.

A total of 313 flow measurements are used in the model
calibration.

Weights for Measured Quantities

A standard approach to determining the weight for a
measured quantity is to calculate w, as the inverse of the
standard deviation of the error associated with the ™ measured
quantity (Hill, 1998). To apply this approach, the following
sources of error are evaluated for water-level measurements:

i.  Error in the altitude of land surface datum at the well
site. For ail wells used in this study, the land surface
datum errors are given in the column under the heading
“Accuracy of land-surface altitude™ in table ! of the
water-level map by Campbell (2005). These errors range
from 0.01 to 20 ft. The altitudes of several well sites have
been re-surveyed since the publication of the water-level
map.

2. Error in the measurement method. For the September
2004 synoptic water-level data listed in table 1 of the
water-level map by Campbell (2005), the measurement
method is given in the column under the heading “Method
of water-level measurement.” Six measurement method
codes are listed: A (airline), C (calibrated airline), G
(pressure gage), S (steel tape), T (electric tape), and V
(calibrated electric tape). For the weight calculation, the
error is assumed to be 5 ft for A, C, and G, and 0.02 fi
for S, T, and V. For all other water-level measurements
used in the model calibration, the measurement method
is assumed to be S, T, or V, and the error is assumed to be
0.02 ft.

3. Error from local disturbance, such as pumping. This error
is inferred from a water-level status code that is recorded
with each water-level measurement. If the code is P (the
well is being pumped at the time of measurement), the
error is assumed to be 10 ft. If the code is R (the well
was recently pumped prior to the time of measurement),
the error is assumed to be 2 ft. If the code is S (a nearby
well is being pumped at the time of measurement) or 7
{a nearby well was recently pumped prior to the time of
measurement), the error is assumed to be 1 ft. if no code
is recorded, the error is assumed to be zero.

Following Hill’s (1998, p. 46) suggestion, each of the
above error values is interpreted as a 95-percent confidence
interval. For example, a land-surface datum error of 10 ft is
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interpreted to mean that the probability is 95 percent that the
actual land-surface datum is within £10 ft of the measured
datum. 1f the error is assumed to be a normalty distributed
random variable, then a 10-ft error is equal to 1.96 times the
standard deviation. Therefore, the standard deviation is 5.1 ft.
To account for multiple sources of errors, the variance {square
of standard deviation) for each error source is computed,

the variances are summed, and the square root of the sum is
calculated. This gives the standard deviation of the total error.
The weight then is computed as the inverse of this standard
deviation.

A similar procedure (Hill, 1998, p. 46-47) is used to
determine the weights of the flow measurements (streamflow
gains and losses). Because the streamflow gain or loss on
a river segment is determined from the difterence between
streamflows at the upstream and downstream ends of the river
segment, the variances of the errors of the two streamflow
values are summed. Based on the study by Sauer and Meyer
(1992), the error of a streamflow measurcment is estimated
to be 5 percent of the measured value. To illustrate the weight
calculation, suppose the streamflow at the upstream gaging
station is 1,000 ft*/s and the streamflow at the downstream
gaging station is 800 ft'/s, giving a streamflow loss of 200
ft¥/s. For the streamflow at the upstream gaging station, the
error is 50 ft'/s. Interpreting this error to equal 1.96 times the
standard deviation gives a standard deviation of 25.5 ft'/s, or a
variance of 651 (ft'/s)®. By the same reasoning, the error of the
streamflow at the downstream gaging station is 40 ft'/s, giving
a standard deviation of 20.4 f/s and a variance of 416 (ft¥/s)’.
The variance of the error of the streamflow loss (200 fi¥/s)
is the sum of the variances of the upstream and downstream
streamflows, or 1,067 (ft*/s)*, The standard deviation is 32.7
ft¥/s, and the weight is the inverse of the standard deviation.

Initial calibration runs using weights determined by
the previously described procedure indicated that the sum of
squares of weighted residuals is heavily dominated by the
water-level measurements, and the fit to flow measurements
is poor. This results from the fact that (1) the number of
water-level measurements is five times the number of
flow measurements, and (2) relative errors in water-level
measurements generally are much smaller than relative
errors in flow measurements. To create a more even balance
between the weighted water-level residuals and the weighted
flow residuals, the weights tor water-level measurements
are reduced by adding 5 ft to the standard deviations of the
water-level errors. This adjustment improves the fit to flow
measurements without substantially degrading the fit to water-
level measurements,
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Estimated Parameters

The calibration set-up as previously described involves 42
parameters. These parameters are listed in the first column of
table 8. During the initial calibration phase, it was determined
that calibration data were insensitive to HK1-21 (the
horizontal hydraulic cenductivity of the side valley in which
Newman Lake is located) and KVSR-11 (the vertical hydraulic
conductivity of the streambed sediments in the segment of the
Spokane River in the Little Spokane River Arm). In addition,
initial calibration runs yielded relatively high values of C-
OQUT (the boundary conductance for ouiflow from the lower
unit to Long Lake), but the estimated C-OUT was nonunique
and varied from one calibration run to another depending on
starting parameter values. In addition, the estimated value of
HK 3-2 (horizontal hydraulic conductivity of the lower unit in
the Little Spokane Arm) was unreasonably high. Therefore,
the four previously mentioned parameters are not estimated by
calibration but are assigned as follows. HK1-21 is set to 150
ft/d. This K, value results in a simulated water level of about
2,100 ft in the vicinity of Newman Lake. This water level is
about 30 ft below the level of Newman Lake. KVSR-11 is set
to 0.1 ft/d, This K value limits the interaction between the
aquifer and the segment of the Spokane River in the Little
Spokane River Arm. The limited interaction is reasonable
because most of the ground-water discharge in the Little
Spokane River Arm would enter the Little Spokane River.
C-OUT is set to a relatively high value of 10* ft¥/d. Increasing
or decreasing this value by one order of magnitude has little
or no effect on the simulation results. However, setting a high
value for C-OUT is nearly equivalent to setting the head at the
outflow boundary close to the fevel of Long Lake. HK3-2 is
set to 2,000 ft/d. This value based on K, values estimated for
the Hillyard Trough area (see fig. 0).

The PEST program requires specifying an acceptable
interval for each estimated parameter. The lower and
upper limits defining this interval are given in the third and
fourth columns of table 8. For hydraulic conductivity and
conductance, the acceptable interval is set fairly wide, with
the expectation that the estimated value would fall within the
acceptable interval. For specific yield, the acceptable interval
is set from 0.1 to 0.3. PEST always yields an estimated value
that is within the parameter’s acceptable interval (inclusive of
the upper and lower limits).

Estimated values obtained from the calibration are given |
in the fifth column of table 8. A value in bold indicates that
the estimated vatue is at either the upper or lower limit of
the acceptable interval. In the central part of the aquifer in
Rathdrum Prairie and in Spokane Valley, estimated K, values
ranged from 6,170 to 22,100 ft/d. In Hillyard Trough, the
Little $pokane River Arm, and Western Arm, estimated K,
values ranged from 1,980 to 3,119 ft/d. In the Coeur d’Alene
area, the estimated K, value is 1,290 ft/d. For side valleys and
regions of shallow bedrock along the margins of the aquifer,
estimated K, values ranged from 5 to 140 tt/d. These estimated
K, values generally are consistent with X, values estimated in
previous studies (see the discussion in the section, “Hydraulic
Properties’).

Estimated S, values are 0.1 for $Y-1, 0.19 for SY-2, and
0.2} for SY-3. The estimated SY-1 value is at the lower limit
of the acceptable range. The implication of this calibration
result is explored using alternative model C in the section,
“Alternative Medels.”

Estimated K values of streambed sediments indicate that
these parameters are related to gaining and losing segments
of the Spokane River. Along losing segments of the Spokane
River, estimated K_values of streambed sediments are less
than 1 ft/d (parameters KVSR-1 to KVSR-4, KVSR-6, and
KVSR-8). Along gaining segments of the Spokane River,
estimated K| values of streambed sediments are greater than 1
ft/d (parameters KVSR-5, KVSR-7, KVSR-9, and KVSR-10).
These results support the suggestion by Caldwell and Bowers
(2003) that the transport of fine-grained material with the
leaking water from the Spokane River might decrease K of the
streambed sediments along a losing segment of the river.

The sixth and seventh columns of table & give the linear,
95-percent confidence interval for the estimated parameter
values. These confidence intervals should be interpreted
with caution. The confidence intervals are approximate and
are computed under the assumption that the model is Tinear
with respect to the parameters in the vicinity of the estimated
values. If this linearity assumption is not valid, then the
confidence intervals are inaccurate.
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Table8. Model parameters, acceptable intervals, estimated values, and 95-percent confidence intervals,

{Valuc in itadic indicales parameter is specified and not estimated; valuc in bold indicatcs that cstimated valuc is at cither upper or lower limit of acceptable
interval. Abbreviations: ft/d, foot per day; --, dimensionless; t12/d, foot squared per day: n.a., not assigned; n.c., not caleulated]

Acceptahle interval

95-percent confidence interval

Parameter Units Estimated value
Lower limit Upper limit Lower limit Upper limit

HKI-1 ft/d 100 50,000 13,000 6,440 26,400
HK1-2 ft/d 100 50,000 6,170 4,300 8,860
HKI-3 ft/id 100 50,600 17,100 13,500 21,700
HK1-4 ft/d 100 50,000 12,100 10,800 13,500
HKi-5 fi/d 100 50,000 22,100 20,200 24,300
HK1-6 ft/d 100 50,000 19,100 17,800 26,400
HK1-7 ft/id 100 50,000 7470 6,820 8,170
HK1-8 fi/d 100 50,000 9,500 8,040 11,200
HK1-9 ft/d 1 5,000 2,630 2,400 2,870
HK1-10 ft/d ] 5,000 2,180 2,020 2,360
HKI1-11 ft/d 1 5,000 1.980 1,710 2,300
HKI1-12 fird 1 5,000 608 485 762
HKI1-13 ft/d I 5,000 3,110 2,470 3,920
HK1-14 ft/d 1 5,000 90 82 98
HK1-15 ft/d 1 5,000 1,250 755 2,190
HK1-16 ft/d 1 5,000 55 53 56
HK1-17 ft/d 1 5,000 5 4 7
HKI1-18 ft/d 1 5,000 T8 74 82
HK1-19 fi/d 1 5.000 95 93 97
HK1-20 fi/d H 5,000 64 55 76
HK1-21 ft/d n.a. n.a. 150 ne. n.c.
HK1-22 ft/d 1 5,000 140 131 150
HK3-1 ft/d 1 5.000 207 155 276
HK3-2 fi/d n.a. n.a. 2,000 n.c. n.c.
SY-1 - d .1 .08 A3
SY-2 - N 19 16 21
SY-3 - A . 21 18 23
KVSR-1 ft/d 01 10 054 047 062
KVSR-2 ft/d .01 10 .25 23 27
KVSR-3 ft/d .01 10 27 24 .29
KVSR-4 ft/'d .01 10 14 10 .20
KVSR-5 ft/d 01 10 9.4 7.3 12.2
KVSR-6 ft/d 01 10 01 005 1.8
KVSR-7 fi/d 01 10 10 5.6 18
KVSR-8 ft/d 01 10 3 20 45
KVSR-9 ft/d 01 10 10 1.70 59
KVSR-10 ft/d .01 10 16 63 159
KVSR-11 ft/d n.a. n.a. A n.c. n.c.
C-L.SR ft*/d 10 10'° 40,600 36,106 45,700
C-PO ft'id 10°'° 10 241,000 102,000 572,000
C-CDA ft*/d 1010 101 77.800 40,000 151,000
C-OUT fi'/d n.a. n.a. ir n.c. n.c.
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Assessment of Calibration

The results of the calibration can be assessed by
comparing simulated and measured guantities and by
examining the weighted residuals. Simulated and measured
water levels in selected wells in various parts of the SVRP
aquifer are shown in figure 41. Except as noted, the same scale
is used for all vertical axes for ease of comparison of water-
leve! fluctuations in different wells.

For the upgradient end of the aquifer near Lake Pend
Oreille, simulated and measured water levels in well 236
are in close agreement (fig, 414). For northern Rathdrum
Prairie, simulated and measured water levels in well 251
({ig. 41.8Y and well 249 (fig. 41C) are compared. [n well 251,
the simulated rise in water level during 1996 and 1997 is not
as large as the measured rise. In both wells 249 and 251, the
simulated fluctuations during 2004 and 2005 are somewhat
larger in magnitude than the measured fluctuations. These
discrepancies likely are due to two simplifying assumptions
used in calculating recharge from precipitation: (1) use of
a triangular network to lincarly interpolate recharge from
precipitation ([ig, 7), and (2) use of a linear relation between
depth of water table and transmission time for precipitation
infiltration 1o reach water table (table 2).

For southern Rathdrum Prairie, simulated and measured
water levels in well 225 (fig. 410) and well 178 (fig. 41£)
are compared. In both wells, the simulated water levcls are
close 1o the measured water levels, but the character of the
simulated fluctuations during 2004-05 does not match the
character of the measured fluctuations. The same discrepancy
is shown in the simulated and measured water levels in well
143 (fig. 41F), which is near Coeur d’Alene Lake. These
discrepancies indicate that the temporal distribution of
recharge to southern Rathdrum Prairie (including the Coeur
d’Alene area) might not be represented accurately in the
model for 2004-05.

Simulated and measured water levels in well 246 near the
cast edge of Rathdrum Prairie and in well 140 in a side valley
between Coeur d’ Alene and Hayden are shown in figures 416
and 41, respectively. Note that the vertical axes in both
figures span 120 ft. Although these wells have few long-term
historical data for calibration, the simulation indicates that
water levels along the margins of Rathdrum Prairie can rise
and decline by substantial amounts.

Simulated and measured water levels in wells in various
parts of Spokane Valley are shown in fgurcs 41/ to 41M.
Overall, the seasonal rise and decline of simulated water levels
reproduce the measured water levels. However, simulated
fluctuations on short time scales do not always match the
measured fluctuations. For example, each year during
September, the measured water level in well 92 (fig. 41K)
rises in response to the rise in Spokane River stage as the gates

at the Post Falls Dam are opened. However, the simulated
water level during September does not always follow the
rises in the measured water level. This discrepancy might be
a consequence of assuming a rectangular cross-section for
the channel of the Spokane River. Under this assumption, the
streambed area through which seepage occurs is independent
of river stage. In reality, under low-flow conditions typical
of later summer, the river might occupy only a portion of the
streambed. As the river stage rises in September, the river
might occupy a larger area of streambed. Because the model
does not simulate this increase in wetted streambed area, the
simulated exchange between the aquifer and the Spekane
River might be inaccurate during early autumn.

Simulated and measured water levels in well 6 in Trinity
Trough are shown in figure 415, The magnitude of the
simulated water-level fluctuation is substantially smaller than
the magnitude of the measured fluctuation. During 2004--05,
the water level in well 6 rose and declined by about 15 1.
This is nearly double the magnitude of the fluctuations in
other wells in Spokane Valley. Well 6 is located in an area of
steep hydraulic gradient as ground water is channeled through
Trinity Trough into Western Arm (fig. 22). The discrepancy
between simulated and measured water levels in well 6 might
indicate that a finer model grid (with smaller model cells) is
needed to more accurately represent Trinity Trough.

Simulated and measured water levels in well 128 in
Hillyard Trough and in well 107 in Western Ann are shown
in figures 410 and 412, respectively. For both wells, the
simulated water levels are in fairly good agreement with the
measured water levels.

Simulated and measured water levels in the lower unit
are shown in figures 410 and 41R. Well 115 (fig. 410 is
at the north end of Hillyard Trough. The drawdowns during
2004--05 are a result of pumping of a nearby production well.
However, the simulated drawdowns were substantially larger
than the measured drawdowns, indicating that the estimated
value of KH3-1 might be too low. Well 99 (fig. 41R) is located
on the west side of the Little Spokane River Arm. In this
well, simulated water levels were about 15 ft higher than the
measured water levels. Considered together, the relatively
poor fits to measured water levels in wells 115 and 99 indicate
that the lower unit might not be represented accurately by the
model.

Simulated water levels in model layer 1 during
September 2004 are shown in figurc 42. The contours
of simulated water levels shown in [igurg 42 are in good
agreement with the contours of measured water levels shown
in figure 22. Simulated water levels in model layer 3 during
September 2004 are shown in figure 43. Because water-level
measurements are available for only two wells in the lower
unit, too few data are available to construct a map of measured
water levels in the lower unit.
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Figure 41. Simulated and measured water levels in selected wells in various parts of the Spokane-
Rathdrum Prairie aquifer, Washington and |daho.
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Figure 42. Simulated water levels in model layer 1, Spokane Valley-Rathdrum Prairie aquifer, Washington and Idaho, September 2004.
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Figure 43. Simulated water levels in model layer 3, Spokane Valley-Rathdrum Prairie aquifer, Washington and Idaho, September

2004.

Simulated and measured monthly average streamf{low
gains and losses for the Spokane River segments from the
gaging stations near Post Falls to at Spokane, near Post Falls
to at Greenacres, and at Greenacres to at Spokane are shown
in [igure 44. The length of the vertical line extending above
or below a plotted point indicates the measurement error,
calculated as 1.96 times the standard deviation used in the
calculation of measurement weights. During times of high
streamflow (winter and spring), measurement errors can
be very large. The simulated streamflow gains and losses
generally agree with the measured gains and losses during late
summer, when streamflow is low and the measurement error is
small.

For the Spokane River segment from the gaging stations
near Post Falls to at Greenacres ([ig. 448), data show a
decrease in the magnitude of streamflow loss during the first
halves of 2003 and 2004 when the river stage is high. This
15 an unexpected phenomenon because the altitude of the
bottom of the riverbed from the gaging stations near Post Falls
to at Greenacres is always above the water table. Therefore,
the magnitude of streamflow loss is expected to increase (as
indicated by the simulated quantity) during winter and spring

when the river stage is high. If the measured streamflow at the
gaging station at Greenacres is inaccurate (too low) during the
first halves of 2003 and 2004, the error might account for the
poorer fit during the same two periods for the segment from
gaging stations at Greenacres to at Spokane (fig. 440).

The simulated and measured monthly average streamflow
gains on the Little Spokane River from the gaging stations at
Dartford to near Dartford are in overall agreement as shown
in figure 45. The simulated streamflow gain represents the
regional discharge from the SVRP aquifer and is remarkably
constant. The measured streamflow gain exhibits fluctuations
during winter and spring. Nonetheless, the simulated gains are
within the error bounds of the measured gains.

Simulated and measured streamflow gains and losses on
various Spokane River segments during the seepage runs of
September 13-16, 2004, and August 26-31, 2005, are shown
in [igure 46. The measurements made during the seepage runs
might be characterized as nearly instantancous. By contrast,
the simulated streamflow gains and losses represent quantities
averaged over a stress period (1 month). Nonetheless, the
simulated and measured quantities are in relatively good
agreement.
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River segment from gaging stations at Greenacres to at Spokane.

Simulated and measured monthly average streamflow gains and losses for three Spokane River segments,

Spokane Valley-Rathdrum Prairie aquifer, Washington and Idaho.
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Figure 45. Simulated and measured monthly average streamflow gains on the Little Spokane River from the gaging
stations at Dartford to near Dartford.
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Figure 46. Simulated and measured streamflow gains (positive values) and losses (negative values) on various
segments of the Spokane River during seepage runs of September 13-16, 2004, and August 26-31, 2005.



Simulated and measured streamflow gains and losses
on three Little Spokane River segments during the seepage
runs of September 13-16, 2004, and August 26-31, 2005, are
shown in figure 47. The simulated streamflow gains and losses
are close to the measured streamflow gains and losses except
for the river segment from the gaging station near Dartford
to the streamflow measurement site near the mouth of the
river. For this segment, the data indicate a small streamflow
loss. As discussed previously, this Little Spokane River is not
expected to lose streamflow in the Little Spokane River Arm
of the SVRP aquifer because this 1s an area of ground-water
discharge. The calibrated model simulates essentially no
interaction between the aquifer and this segment of the Little
Spokane River.
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Figure 47. Simulated and measured streamflow

gains (positive values) and losses (negative
values) on three Little Spokane River segments
during seepage runs of September 13-16, 2004,
and August 26-31, 2005.
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The spatial distribution of weighted water-level residuals
in model layer 1 during September 2004 is shown in figure 48.
Ideally, weighted residuals should be distributed randomly
throughout the model area. In [igure 48, however, the positive
weighted residuals tend to cluster locally with other positive
weighted residuals, and the negative weighted residuals tend
to cluster locally with other negative weighted residuals. The
clustering likely is caused by the representation of aquifer
properties by zones of uniform values. This simplification
might be considered a source of model error in the sense that
such error can be reduced by implementing a more complex
distribution of aquifer properties in the model. Nonetheless,
zonation is widely accepted as a useful approach for model
calibration. Although the spatial distribution of weighted
residuals shown in [igure 48 cannot be characterized as an
ideal distribution, the distribution does not show signs of gross
model errors over large parts of the aquifer.

The weighted water-level residuals and simulated water
levels are shown in figure 49. The plotted points show a fairly
random distribution of weighted residuals above and below
zero for all simulated water levels. This feature indicates that
the simulated water levels fit measured water levels as well in
an upgradient region (such as northern Rathdrum Prairie) as
in a downgradient region (such as Western Arm). Similarly,
the plotted points for weighted flow residuals and simulated
streamflow gains and losses ([ig. 50) show a fairly random
distribution of points above and below zero for all simulated
quantities. This feature indicates that the simulated flows fit
the measured flows as well in a gaining river segment as in
a losing river segment. The vertical band of points shown in
figure 50 corresponds to weighted flow residuals for the Little
Spokane River. The cluster pattern results from the fact that
simulated streamflow gains on the Little Spokane River are
relatively constant over time whereas the measured streamflow
gains show fluctuations during the winter and spring (fig. 45).
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Figure 48. Spatial distribution of weighted water-level residuals in model layer 1, September 2004, Spokane Valley-Rathdrum Prairie
aquifer, Washington and Idaho.
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Simulated Flows in Aquifer

To examine simulated ground-water movement, the
SVRP aquifer is divided into eight subregions, seven of which
are shown in figurc 5!. The eighth subregion is the lower
unit, which underlies Hillyard Trough and the Little Spokane
River Arm. For each subregion, simulated inflows, outflows,
and change in storage are averaged over the model calibration
period from October 1995 to September 2005 and are given
under the Calibrated Model column in tabie 9. Additional
columns in tghle 9 contain water-budget components for
alternative models discussed in the next section of this report.
Note that quantities averaged over the 10-year calibration
period have slightly different values than the corresponding
15-year averaged quantitics given in the sections, “Inflows to
Aquifer” and “Qutflows from Aguifer”.

For each subregion, inflow components include recharge
from precipitation, flow from tributary basins, flow from lakes
and losing segments of rivers, and flow from the upstream
subregion. Qutflow components include net water use (well
withdrawals minus return percolation from irrigation and
cffluent from septic systems), flow to gaining segments of
rivers, and flow to the downstream subregion.

Many of the flow components in the subregional water
budget are specified in the model. These components are
shown in italic and include recharge from precipitation, net
water use, and flow to the aquifer from tributary basins and
from all lakes except Lake Pend Oreille and Coeur d”Alene
Lake. In addition, the model is calibrated to fit measured
fiows between the aquifer and the Spokane and Little Spokane

Rivers. Therefore, the flow components that are neither
specified nor constrained by calibration data are: (1) inflow to
the aquifer from Lake Pend Oreille, (2} inflow to the aquifer
from Coeur d’Alene Lake, and (3) outflow from the aquifer
(lower unit) to Long Lake. The calibrated model gives a 10-
year average flow of 67 ft*/s from Lake Pend Oreille to the
aquifer, 138 ft¥/s from Coeur d’Alene Lake to the aquifer, and
27 ft3/s from the lower unit to Long Lake.

On the east side of the aquifer, flow from a subregion
to the adjacent downgradient subregion increases along the
direction of ground-water flow. The simulated 10-year average
flow from northern Rathdrum Prairie to southern Rathdrum
Prairie is 286 ft*/s, of which 72 percent flows through West
Channel, 26 percent flows through Ramsey Channel, and 2
percent flows through Chilco Channel (table 9, fig. 51). The
simulated 10-year average flow from southern Rathdrum
Prairie to eastern Spokane Valley is 823 ft*/s. The boundary
between eastern Spokane Valley and the Spokane area
coincides with Sullivan Road, which crosses the Spokane
River near the point where the river changes from a losing
strean to a gaining stream. The simulated 10-year average
flow from eastern Spokane Valley to the Spokane area is 1,280
ft'/s,

From the Spokane area, the simulated 10-year average
outflows are 623 {t*/s to the Spokane River, 288 ft¥/s to
Hillyard Trough, and 264 ft¥/s through Trinity Trough to
Western Arm. From Hillyard Trough, the simulated 10-year
average outflows are 254 ft¥/s to the upper unit in Little
Spokane River Arm (and eventually to the Little Spokane
River) and 27 ft¥/s to the lower unit (and eventually to Long
Lake).
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Figure 51.  Subregions of the Spokane Valley-Rathdrum Prairie aquifer for water-budget calculations.

Alternative Models In alternative model A, the value of HK1-15 (K, of the
zone next to Coeur d’Alene Lake) is set to 500 ft/d (table 9).
To examine the assumptions in the SVRP aquifer model,  This value is similar to the hydraulic conductivity value

five alternative models are analyzed. In each alternative used in Sagstad’s (1977) Darcy’s Law calculation of seepage
model, one aspect of the calibrated model is modified and from Coeur d’Alene Lake (see section, “Lakebed Seepage
the alternative model is recalibrated. Estimated values of and Surface Overflow™). In the calibrated model, the value
parameters and regression statistics from the calibrated and of HK1-15 is 1,290 fi/d and the simulated 10-year average

alternative models are given in tables [0 and 11, seepage from Cocur d’Alene Lake is 138 ft'/s. Using a lower
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value of HK1-15 in alternative model A effectively limits the Coeur d'Alene Lake to the aquifer decreases to 29 ft¥/s, which
seepage from Coeur d’Alene Lake. Compared to the calibrated  is close to Sapstad’s (1977} estimated of 37 ft'/s. However, as

model, alternative model A has higher X, values in northern shown in tgble {1, the sum of squared weighted residuals from
Rathdrum Prairie (HK1-1, HK1-2, and HK1-3) and a lower alternative model A is only about | percent higher than that
conductance value for the Coeur d’Alene lakebed sediments from the calibrated model. This indicates that the simulated
(C~CDA) (table 10). The simulated 10-year average seepage quantities from alternative model A fit the measured quantities
from Lake Pend Oreille to the aguifer increases to 107 ft'/s nearly as well as the simulated quantities from the calibrated
({able 9), and the simulated 10-year average seepage from model. ‘

Table9. Simulated 10-year average water budget for subregions of the Spokane Valley-Rathdrum Prairie aquifer.

[Values arc in cubic foot per sccond. Value in iralic indicates flow component is specified; value in beld indicates flow component is not specified]

Calibrated Alternative mode}
model A B [ D E
recharge from precipitation 77 77 77 77 77 77
tributary basins 63 63 63 63 108 63
Inflow | Lake Pend Oreille 67 107 65 64 95 75
Spirit Lake 55 55 55 55 55 55
northern Twin Lakes 40 40 40 40 40 40
ﬁ:;::_?:lm net water use -6 -6 -6 -6 -6 -6
Outflo West Channel -206 -235 -204 -204 -259 =212
UHIOW | Ramsey Channel 75 87 -75 75 96 -78
Chilco Channel -5 -5 -5 -5 -5 -5
Decrease in Storage -9 -9 -9 -9 -9 -9
West Channel 206 235 204 204 259 212
Ramsey Channel 75 87 75 75 % 78
Chilco Channel 5 5 5 5 5 5
recharge from precipitation 74 74 74 74 74 74
Inflow | tributary basins 2 20 20 20 20 20
southern Hayden Lake 70 70 70 70 70 70
Rathdrum Fernan Lake 15 i35 15 i5 15 15
Prairie Coeur d'Alene Lake 138 29 175 132 104 137
Spokane River 274 287 276 272 265 273
net water use =57 -57 -57 -57 =57 -57
Cutflow
castern Spokane Valley -823 -76% -861 -813 -855 -830
Decrease in Storage 4 4 4 4 5 4
southern Rathdrum Prairie 823 769 861 813 855 830
recharge from precipitation 3 30 30 30 30 30
tributary basins 16 16 16 16 i6 16
Inflow Hauser Lake 20 20 20 20 20 20
eastern Newman Lake 23 23 23 23 23 23
Spokane Liberty lake 6 6 6 6 6 )
Valley Spokane River 377 378 378 377 377 378
Outfl net water use -16 -16 -i6 -16 -16 -16
UHEOW | spokane area 4280 1227 <1319 A1270 -1312 1288
Decrease in Storage 2 2 2 2 2 2
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Tahle 9. Simulated 18-year average water budget for subregions of the Spokane Valley-Rathdrum Prairie aquifer—

Continued.

[Values arc in cubic foot per second. Value in iralic indicates flow component is specified; value in bold indicates flow component is not

spectfied]
Calibrated Alternative model
model A B c D E

eastern Spokane Valley 1,280 1,227 1,319 1,270 1,312 1,288
Inflow | recharge from precipitation 30 30 30 30 30 30
tributary basins 4 4 4 4 4 4
Spokane net water use -133 -i33 -i33 ~133 -133 -133
area Outflow Spokane River -623 -616 -620 -618 -625 -628
Hillyard Trough -293 -293 -349 -293 -293 -293
Western Arm -264 218 -249 -260 -295 -268
Decrease in Storage 0 0 0 0 0 0
Spokane area 264 218 249 260 295 268
Inflow | recharge from precipitation 7 7 7 7 7 7
tri ins 16

Western ributary basins 16 16 16 16 i6
Am Outflo net water use -3 -3 -3 -3 -3 -3
MIOW | spokane River -283 238 <269 -280 314 287
Decrease in Storage 0 0 0 0 0 0
Spokane area 293 293 349 293 -293 293
Inflow | recharge from precipitation i4 14 i4 14 14 14
tributary basins 3 3 3 3 3 3
,}r{‘"ya;d net water use -28 -28 -28 -28 -28 -28
roug Outflow | Little Spokane River Arm 254 254 -254 254 254 -254
Lower Unit -27 =27 -84 =27 =27 =27
Decrease in Storage 0 0 0 0 0 0
Hillyard Trough 254 254 254 254 254 254
Inflow | recharge from precipitation 5 5 5 b 5 5
Little tributary basins f 6 6 6 1/ 1]
Spokane net water use 0 0 0 It o &
River Arm Outflow | Little Spokane River -2587 -257 -257 =257 -2587 -257
Spokane River/Long Lake -8 -8 -8 -8 -8 -8
Decrease in Storage 0 0 0 0 0 0
Inflow | Hillyard Trough 27 27 84 27 27 27
Lower Outfl net water use a i i a 0 f
Unit MOV | Long Lake 27 -27 -84 27 27 27
Decreasc in Storage 0 0 0 0 0 0




Table 10. Esitmated values of parameters for calibrated and alternative models.

Model Calibration

[1t/d; foot per day; --, dimcnsionless; f'/d, fool squared per day; value in italic indicates that parameter is specitied and not estimated]

n

Alternative model

Parameter Units Calibrated
model A B c D E
HK1-1 ft/d 13,000 17,700 12,600 12,600 18,400 14,300
HK1-2 ft/d 6,170 8,340 6,100 6,050 7,660 6,610
HK1-3 fi/d 17,100 21,000 16,600 17,200 23,200 17,800
HK1-4 fi/d 12,100 11,900 12,600 11,800 13,200 12,200
HK1-5 fi/d 22,100 20,700 23,100 21,900 22,700 22,400
HK1-6 fi/d 19,100 18,300 19,700 19,000 19,600 19,100
HK1-7 ft/d 7,470 7.020 7.830 7,400 7,720 7,520
HK1-8 ft/d 9,500 8,480 10,400 9,410 10,200 9,610
HK1-9 ft/d 2,630 2,690 2,650 2,630 2,590 2,620
HKI-10 fi/d 2,180 2,170 2,170 2,180 2,190 2,190
HK -k ft/d 1,980 1,990 1,990 1,990 1,960 1,990
HKI1-12 ft/d 608 501 571 599 681 617
HK1-13 fi/d 3,110 2,600 2,960 3,070 3,440 3,160
HK1-14 ft/d 90 89 90 85 90 90
HK1-15 ft/d 1,290 30 1,580 1,240 1,000 1,280
HK1-16 ft/d 55 55 55 54 54 35
HK1-17 ft/d 5 5 5 5 5 5
HK1-18 ft/d 78 78 T8 78 78 78
HK1-19 ft/d 95 95 95 95 94 95
HK1-20 ft/d 64 64 65 65 64 64
HK]1-21 ft/d 150 150 150 150 150 150
HK1-22 ft/d 140 145 140 141 142 140
HK3-1 ft/d 207 208 619 207 206 206
HK3-2 ft/d 2,000 2,000 7,030 2,000 2,000 2,000
SY-1 - 10 .10 .10 081 ¢ 10
SY-2 - 19 19 19 A9 19 18
SY-3 - 21 21 21 21 21 21
KVSR-1 ft/d 054 057 055 054 052 054
KVSR-2 fi/d 25 25 25 25 .25 25
KVSR-3 fi/d 27 27 27 27 27 27
KVSR-4 ft/d 14 14 14 .14 .14 .14
KVSR-5 ft/d 34 10} 87 9.1 9.1 94
KVSR-6 fi/d .01 .01 .01 .01 .01 01
KVSR-7 ft/d 10 10 10 10 10 10
KVSR-38 ft/d 30 26 29 .30 33 31
KVSR-9 ft/d 10 10 10 10 10 10
KVSR-10 ft/d 10 10 10 10 10 10
KVSR-11 ft/d N N A N N i
C-LSR ft'/d 40,600 40,800 40,700 40,700 40,500 40,600
C-PO ft2/d 241,000 388,000 233,000 235,000 330,000 267,000
C-CDA fi/d 717,800 16,100 98,600 74,693 59,000 40,600
C-OuUT ft*/d e Hy i i 1tr Fiia
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Table 11. Regression statistics for calibrated and alternative models.
i Alternative model
Regression statistic Calibrated
model A B c D E
Sum of All 1,500 1,512 1,472 1,497 1,514 1,520
squared Water levels, model layer 1 590 601 590 589 598 602
;;‘ci heq | Water levels, model layer 3 4 74 47 74 74 77
“_g Spokane River gains and losses 682 682 681 679 688 685
residuals - . .

Little Spokane River gains and losses 155 155 154 155 154 156

Standard error of weighted residuals 0.901 0.905 0.893 0.900 0.905 0.896

In alternative model B, the value of HK3-2 (K, values
for the lower unit in the Little Spokane River Arm) is not
specified but is estimated. The calibration yields an HK3-2
value of 7,030 ft/d (table 10), The simulated 10-year average
flow from the lower unit to Long Lake increases to 83 fi'/d
(table 9). The sum of squared weighted residuals decreases to
Jess than that of the calibrated model, indicating an improved
fit to measured water levels in wells 99 and 115. Howcver,
this improved fit is attained at the cost of allowing HK3-2 to
take on a value substantially higher than the upper limit of the
acceptable range for this parameter. The occurrence of this
trade-off is an additiona! indication that the model might not
accurately represent the lower unit.

In alternative model C, the lower limit of the acceptable
range for SY-1 is decreased from 0.1 to 0. In this case, the
calibration yields an SY-1 value of 0.08 (tablc i0). However,
the estimated values and the regression statistics from
alternative model C are very close to those from the calibrated
model (table Y and 11). This indicates that setting a lower limit
of 0.1 for $Y-1 results in just as good a fit as allowing 8Y-1 to
take on an estimated value less than 0.1.

In alternative model D, an inflow of 40 ft'/s is applied to
the mode! boundary near Spirit and Hoodoo Valleys (boundary
segment A-B in {ig. 2). In the calibrated model, there is no
inflow across this boundary segment to the aquifer. Compared
to the calibrated model, alternative model D has higher K,
values in northern Rathdrum Prairie (HK1-1, HK1-2, and
HK 1-3) (table 10). The simulated 10-year average seepages
are 95 fi*/s from Lake Pend Oreille and 104 ft*/s from Coeur
d’Alene Lake (lablg 9). As in alternative model A, the sum of
squared weighted residuals from alternative model D is just
slightly higher than that from the calibrated model (table 1 1).
This indicates that amount of inflow from the mode! boundary
near Spirit and Hoodoo Valleys cannot be determined reliably
from calibration of the SVRP aquifer model with the present
calibration data.

Alternative modetl E is a hybrid calibration that consists
of a steady-state model in additional to the transient model.
The steady-state model simulates average conditions for water
year 2005 (October 2004 through September 2005). Simulated
water levels and flows from the steady-state model are fitted to
averages of water levels and flows measured during water year
2005. The purpose of simultaneousty calibrating a transient
and a steady-state model is to examine the use of the SVRP
aquifer model for steady-state simulations.

in general, a steady-state model can be used to simulate
average conditions over a period (for example, one year) if (1)
heads throughout the aquifer at the beginning of the period are
similar to the heads at the end of the period and (2) the model
is linear or nearly linear with respect to head. Because the
SVRP aquifer is a water-table aquifer, nonlinearity can eccur
along the aquifer margins, where saturated thickness is small.
To avoid such nonlinearity, measured water levels along the
aquifer margins are excluded from the steady-state calibration
data, with the understanding that the steady-state model might
not accurately simulate water levels along the aguifer margins.

The sum of squared weighted residuals from
alternative model E is higher than that from the calibrated
model {tablg 11), because the hybrid calibration involves
additional residuals. However, the estimated parameter
values in alternative model E are in close agreement with the
corresponding values in the calibrated model (table 10). This
indicates that a steady-state mode! can be used to simulate
average conditions during water year 2005 with reasonable
accuracy {exceplt for water levels along the aquifer margins).
The applicability of the steady-state model is due to the fact
that heads throughout the aquifer at the beginning of the
water vear {October 2004} are similar to heads at the end of
the water year (September 2005). By contrast, applying the
steady-state model to simulate average conditions for water
year 1998 might lead to inaccurate results because water levels
in Rathdrum Prairie rose about 15 ft from the beginning of the
water year to the end of the water year (fig. 27).




Model Limitations and Suggestions for
Future Work

Although the SVRP aquifer model presented in this
report provides a relatively good fit between simulated and
measured quantities, indicating thai the overall simulated
ground-water flow is a reasonable representation of ground-
water flow in the SVRP aquifer, the model is subject to
limitations. These limitations, discussed in the following
paragraphs, should be taken into consideration when using the
model.

In general, the scale of the model and the level of
detail are intended for analysis of aquifer-wide water-supply
issues. Although the model might be useful for providing
boundary conditions for smaller scale investigations, the
mode! lacks sufficient details for direct application to small-
scale investigations such as the analysis of capture zone for
an individual well. Additionally, the model is not intended
for application to contaminant-transport issues such as
the prediction of contaminant traveltimes or flow paths. A
contaminant-transport model would require a substantially
greater amount of hydrogeologic detail for the contamination
site.

There is insufficient hydrolegic information to determine
ground-water inflow from Spirit and Hoodoo Valleys to the
SVRP aquifer. The calibrated model in this report assumes no
inflow from Spirit and Hoodoo Valleys. However, alternative
model D indicates that the amount of inflow from the Spirit
and Hoodoo Valleys cannot be determined reliably from model
calibration with the present calibration data. Monitoring water
levels in and near Spirit and Hoodoo Vaileys could provide
important data to better evaluate inflows from those valleys to
the SVRP aquifer.

In Hillyard Trough and the Little Spokane River Arm,
ground-water flow in the Jower unit is not well understood.
Water levels in the lower unit are monitored in only two
wells, and the horizontal and vertical extents of the clay layer
separating the upper and lower units are not well known.

The model assumes that the clay layer completely isolates
hydraulic contact between the lower and upper units, but this
assumption requires critical evaluation. Monitoring water
levels and conducting aquifer tests in both the upper and lower
units might lead to better understanding of the hydrogeology
in Hillyard Trough and Little Spokane River Arm.

There is significant uncertainty in the simulated scepages
from Lake Pend Oreille and Coeur d’Alene Lake. In addition,
the water-level fluctuations in wells near Coeur d’Alene Lake
are not well understood. A detailed study of ground-water flow
in the Coeur d’ Alene area, including aquifer tests to estimate
hydraulic conductivity in the vicinity of Coeur d’Alene Lake,
might provide data that can be used to constrain the simulated
seepage from Coeur d*Alene Lake.

Summary and Conclusions B

Summary and Conclusions

The ground-water flow model presented in this report
is a component of a comprehensive study initiated by the
Idahe Department of Water Resources, the Washington
Department of Ecology, and the U.S. Geological Survey
to improve the understanding of ground-water flow in the
Spokane Valley-Rathdrum Prairie (SVRP) aquifer and of
the interaction between ground water and surface water. The
model was developed by the Modeling Team formed within
the comprehensive study. The Modeling Team consisted of
staff and personnel working under contract with the Idaho
Department of Waier Resources, personnel working under
contract with the Washington Department of Ecology, and
staff of the U.S. Geological Survey. To arrive at a final mode!
that has the endorsement of all team members, decisions
on modeling approach, methodology, assumptions, and
interpretations were reached by consensus. The primary
purpose of the model is to serve as a tool for analyzing
aquifer inflows and outflows, simulating the effects of future
changes in ground-water withdrawals from the aquifer, and
for evaluating aquifer management scenarios. The scale of
the mode! and the level of detail are intended for analysis of
aquifer-wide water-supply issues.

The SVRP aquifer model encompasses an area of
approximately 326 square miles. For the most part, the model
extent coincides with the 2005 revised extent of the SVRP
aquifer as defined in previous reports. However, the model
excludes Spirit and Hoodoo Valleys because of uncertainties
about the ground-water flow directions in those valleys and
the degree of hydraulic connection between the valleys and
northern Rathdrum Prairie. In addition, the mode! excludes
three areas, one in northern Rathdrum Prairie and two in the
vicinity of Five Mile Prairie, because the aquifer sediments in
those areas likely are unsaturated.

The SVRP aquifer is considered to be a single
hydrogeologic unit except in Hillyard Trough and the Little
Spokane River Arm. In those areas, a continuous clay layer
divides the aquifer into an upper, uncontined unit and a
lower, confined unit. Both the upper and lower units extend
from Hiltyard Trough toward the west through the Little
Spokane River Arm. The model terminates at the east end of
Long Lake, a reservoir on the Spokane River. At this model
boundary, the upper unit is in direct hydraulic connection with
Long Lake. Available field data indicate that the clay layer and
jower unit extend beyond the model boundary for an unknown
distance. However, the confining clay layer eventually pinches
out, allowing ground water in the lower unit to discharge into
Long Lake.

The SVRP aquifer model includes all known components
of inflows to and outflows from the aquifer. Inflows to
the SVRP aquifer include (1) recharge from precipitation,

(2) inflows from tributary basins and adjacent uplands,
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(3) subsurface seepage and surface overflows from lakes

that border the aquifer, (4) flow from losing segments of the
Spokane River to the aquifer, (5) return percolation from
irrigation, and (6} effluent from septic systems. Outflows from
the SVRP aquifer include (1) ground-water withdrawals from
wells, (2) flow from the aquifer to gaining segments of the
Spokane River, (3) aquifer discharge to the Little Spokane
Rivet, and (4) subsurface outflow from the jower unit at the
western limit of the model area near Long Lake.

The ground-water flow model MODFLOW-2000 is used
to simulate ground-water flow in the SVRP aquifer. The finite-
difference model grid consists of 172 rows, 256 columns, and
3 layers. Ground-water flow is simulated for September 1990
through September 2005 using 181 stress periods of 1 month
cach, Aquifer heads at the start of the simulation period are
unknown, and the ground-water flow system was assumed
to be at a steady state during the first stress period. Because
aquifer heads simulated during this stress period serve as the
initial conditions for the rest of the transient simulation, the
first 5 years of the simulation period is considered to be a
start-up period. No attempt is made to fit simulated quantities
to measured quantities during the start-up period. Instead,
the mode! is calibrated using water-level and flow data for
October 1995 to September 2005.

Boundary conditions representing inflow and outflow
components are implemented using packages in MODFLOW-
2000, The Recharge Package is used to simulate recharge
from precipitation. The Well Package is used to simulate
withdrawals from wells, return percolation from irrigation, and
effluent from septic systems. The Flow and Head Boundary
Package is used to simulate flows to the aquifer from tributary
basins and from all lakes except Lake Pend Oreille and Cocur
d’Alene Lake. The River Package is used to simulate the Little
Spokane River, Lake Pend Oreille, and Coeur d’Alene Lake.
The Streamflow-Routing Package is used to simulate the
interaction between the Spokane River and the aquifer. The
General-Head Boundary Package is used to simulate ground-
water outflow from the lower unit at the west end of the
Little Spokane River Arm. The spatial distribution of aquifer
properties such as hydraulic conductivity and specific yield
are represented by dividing the aquifer into zones. Within each
zone, the aquifer property is assumed to be uniform.

The parameter estimation program PEST is used to
calibrate the SVRP aquifer model. PEST implements a
nonlinear least-squares regression method to estimate model
parameters by minimizing the sum of squared weighted
residuals. Calibration data include 1,573 measurements
of water levels and 313 measurements of streamflow
gains and losses along segments of the Spokane and Little
Spokane Rivers. Weights for the measurements initially are
determined from errors associated with the measurements and
subsequently adjusted to balance the influence of water-level
measurements and flow measurements on the regression.

A total of 38 model parameters are estimated during
calibration. These parameters include 22 values of horizontal
hydraulic conductivity, 3 values of specific yield, 10 values
of vertical hydraulic conductivity of riverbed sediments of the
Spokane River, and 3 values of hydraulic conductances for
riverbed sediments in the Little Spokane River and for lakebed
sediments in Lake Pend Oreille and Coeur d’Alene Lake.

An additional four model parameters are not estimated by
calibration because the calibration data are insensitive to these
parameters. Instead, the parameters are assigned reasonable
values.

Model calibration gives the following results. In the
central part of the aquifer in Rathdrum Prairie and in Spokane
Valley, estimated horizontal hydraulic conductivity (K,) values
range from about 6,200 to 22,000 feet per day. In Hillyard
Trough, the Little Spokane River Arm, and Western Arm,
estimated K, values range from about 2,000 to 3,000 feet per
day. In the Coeur d’Alene area, the estimated K, value is 1,290
feet per day. For side valleys and regions of shallow bedrock
along the margins of the aquifer, the estimated K, values range
from 4 to 137 feet per day. Estimated specific yield values
range from 0.10 to 0.21. For the Spokane River bed sediments,
estimated values of vertical hydraulic conductivity range from
0.01 to 10 feet per day.

In general, the simulated water levels and flows
(streamflow gains and losses) are in good agreement with
the measured water levels and flows throughout most of the
aquifer. The greatest discrepancies between measured and
simulated quantities occur in the two wells (wells 99 and 115)
completed in the lower unit. These discrepancies indicate
that the lower unit might not be represented accurately by the
model. For southern Rathdrum Prairie (including the Coeur
d’Alene area), simulated water-level fluctuations during 2004—
05 do not agree with the observed measured fluctuation. This
discrepancy indicates that the temporal distribution of recharge
to southern Rathdrum Prairie might not be represented
accurately in the model! for 2004-05.

The calibrated model gives a 10-year average flow of
67 cubic feet per second (ft*/s) from Lake Pend Oreille to the
aquifer, 138 {i*/s from Coeur d’Alene Lake to the aquifer,
and 27 ft¥/s from the lower unit to Long Lake. To examine
the assumptions in the SVRP aquifer model, five alternative
models are analyzed. In each alternative model, one aspect of
the calibrated model is modified and the alternative model is
recalibrated. Results of these alternative model analyses show
that changes in certain model parameter values can result in
changes to certain simulated flow components even though the
overall fit of the alternative model to the measured quantities
is nearly as good as the calibrated model. This suggests some
degree of nonuniqueness in the ground-water flow simulated
by the calibrated model.



The SVRP model presented in this report is calibrated
using significantly more data than are used in previous models.
The relatively good fit between simulaied and measured
quantities indicates that the overall simulated ground-water
flow is a reasonable representation of ground-water flow in
the SVRP aquifer. Nonetheless, the model has limitations.

In particular, there is insufficient hydrologic information

to determine ground-water inflow from Spirit and Hoodoo
Valleys to the SVRP aquifer. in Hillyard Trough and the Little
Spokane River Arm, ground-water flow in the lower unit is
not well understood, and simulated water levels do not fit
measured water levels as well as in other parts of the aquifer.
There also is significant uncertainty in the simulated secpages
from Lake Pend Oreille and Coeur d’Alene Lake. Further
investigations in these parts of the SVRP aquifer could provide
valuable knowledge that can be used to improve the model in
the future.
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Lost Creek NP Groundwater Potentiometric Surface Map Well Locations
Mgasuring Groundwater
Map Number Well Name Point . Static Water Elevation
Elevation Level (feet)
(feet)
{feet)
1 H18 2252 160 2092
2 H42 2140 45 2095
3 Burns #1 2240 30 2210
4 Burns #2 2260 45 2215
5 Dunphy 2516 12 2504
6 Barnes 2538 14 2524
7 Ripple 2600 15 2585
8 Armstrong 2555 70 2485
9 Scott 2640 15 2625
10 Akers 2375 100 2275
11 Rogers 2560 25 2533
12 Kern 2377 50 2327
13 FreifH9 2798 20 2778
14 Myers 2416 40 2376
15 Staeh/HV-4/H30 2380 211 2169
16 Coles/HV-3/H39 2360 144 2216
17 Gagliand 2379 92 2287
18 Van Slate 2380 255 2125
19 D. Pruitt/HV-2 2260 200 2060
20 Winkler 2280 275 2005
21 Brazil/HV-7/H2 2180 140 2040
22 Faulkner 2241 50 2191
23 Grubbs 2150 88 2062
24 B. Kiefer 2160 150 2010
25 H Kiefer 2150 150 2000
26 Britton 2150 135 2015
27 IFl #4 2150 144 2006
28 IFi #6 2150 154 1996
29 B. Pruitt/HV-1 2350 340 2010
30 Nelson 2380 285 2095
31 Leach 2365 190 2175
32 iF1 #2 2180 0 2180
33 Kirsche/HV-6/H40 2160 119 2041
34 Graham/H12 2140 117 2022
35 Agate/H1 2395 68 2327




13 ®2778
Lost Creek NP GW Potentiometric Surface

i B0,

-213? Ve
@® 2010 Groundwater Elevation 16 Well Location

— 2100 Groundwater Potentiometric Surface Elevation

(Al AR |
{ amne Project Boundary i 1000 feet
—




. t
W\ EX IM b1 M, vuveuLand,aepeng:
“1d busi- able natural gag service,” said

T WOULIY e Y

Mike Daniels, Ayjsta gas con-
AL We.assign one of oy 1! SHMCHOR mania e é i, i

Vo' i'exi'sting-ml?lpyees to work on - "At our upcoming oy, haj
g t}us?”Hayes Opened. “We re

AINg way too mych as is

Meeting, residents can learn
mployee salaries. [ haye Y

more about the ney, natural gag
service and about cnergy ef.
ficiency rebateg and incentiyeg

. that will help them-enjpyjthe;:{’ﬁ ;

 value of natyry] 8as while better

Mmanaging thejr energy use and

pak. . oh *tryeto Provide a‘-ﬁage
fer . l‘-f'_to_‘keep.oug employees,” Boyer
Bty iy to explain, noting the

intoSpirit -+ cosgen ¢!
Lake is eXpected to be com-

be Spirit Lake residents cap
pleted by mid-October. Con-

contact Avistg at 1-877‘-GASf

I “exXpense 'invo_lve'd_:.in hiring, struction of distribution lines TEAM (1 -877-427-83'26) foris g
Ywﬂl then training a new hire ang within the City is expéoted fobe: more information:. . . :
I he money lost if that employee completed-by the end of 2007, Avista Utilities Provides
£o0- - goes down the road. Avista anticipates that some service to 346,000 clectric and
lire “We’re not considering the customers coylq begin receiving 306,000 natyraj £35S customers
5. people out there Paying these in three western states.
2 salaries! Jt’g those people | FH#‘K*‘M“R“*““*“‘ _ ‘ '
g Tepresent; the Poor taxpayer, ¢ il ;
T e " No Shortag¢ of Vacant Lots!
HiS ~ At last count, there existed 593 vacant, buildabje lots in the ¢f
L BIR-Df" M Edpel] of Rathdrum, according to figyreg released during the 2008 city
i The next day, a phope call: budget review last week. . il
do “Ag understand jt, my para- At the top of the list, Golden Spike Estates at the west end of

keet — 4 quite friendly Jit]e 8uy  Nagel Street, lists a total of 335 Jots 125 Jots with houses leaving
j —landed on this map’s shoulder, 279 Mpty. Radiant I ake Subdivision has 21 lots, 13 byjt on and
b clear out on Wyoming Avenue,”  ]9g empty. & _ : :
| Wiemers said. whe lives one Skyline Meadows claims a tota) of 177 Jots, 31 built on anq
' street north of Highway D3 6

[ behind Granny’s Pan(ry,

b gt “This man wag telling his

er  friend about the parakeet land-
~ ing on hjs shoulder.. ang this

Vacant with Boeke] Ranch
and 28 vacant, ;

Meanwhile‘, the City approved or gaye pfe]iminary approval for
‘three subdivisiong last year

listing 76 tota] lots, 48n‘w‘i_thi houses

Meyer
Road; Pleasant View Equine complex and Prajpie Sky Subdivision,
man said he’d spen the ad in Just south of Skyline Meadows, ' ;
The Star. A phone cajl later The equine center calls for the Creation of 7 Commercigl, 21
0, and, voila, | g0t my little pet mu]ti-family and 97 single-famj i

back.

called Lancaster Heights — cq115 for 157 Jots. :
~ Also during the year, there were nine short plats — meaning Jegs

little guy 50 mycp 1 had gone than 10 Jots, The largest being the o14 Milwaukie Roaq Railway

out and purchased tw little Station and jtg surrounding four Jotg between Mij and MecCartney

l 'baby parakeets. So, whep m Streets; . " g : :

| Nmnpc_l_j. One little birg Came

. back h@me,-théreswgm tWo new . .

: Foommates diy his ica‘ge.’ T

< Theyire learnipg 1 get i

along just finer ¢

“Only problem: | missed my




BEFORE THE DEPARTMENT OF WATER RESOURCES
OF THE STATE OF IDAHO
IN THE MATTER OF APPLICATION TO

APPROPRIATE WATER NO. 95-9385
IN THE NAME OF NORTHERN WATER LLC

ORDER GRANTING
PETITION TO INTERVENE

On August 30, 2007, Wild Ridge, LLC ("petltloner") by and through its attorney of record
Erika B. Grubbs, submitted to the Department of Water Resources ("Department”) a petition to
intervene in the matter of application to appropriate water no. 95-9385 in the name of Northern
Water, LLC. as authorized in Rule of Procedure IDAPA 37.01.01350 (Rule 350).

Petitioner has shown sufficient direct and substantial interest in the above captioned
matter without unduly broadening the issues. The department should grant the petitioner
intervention into the matter.

ORDER

IT IS HEREBY ORDERED that the petition of Wild Ridge, LLC, requesting intervention
in the above-referenced matter is GRANTED.

DATED ,_/M day of September, 2007.

Gary Sp an
Hearing Officer

ORDER GRANTING PETITION TO INTERVENE, Page 1



CERTIFICATE OF SERVICE

IHEREBY CERTIFY that on this [ L/ “% day of September, 2007, the above and foregoing
document was served on the following by placing a copy of the same in the United States mail,
postage prepaid and properly addressed to the following:

NORTHERN WATER LL.C ERIKA B GRUBBS

1831 LOST SPRINGS RANCHR D 525 CEDAR ST

POST FALLS ID 83854 WALLACE ID 83873
SHANNA BUBLITZ IDWR - NORTHERN REGION
PO BOX 827 7600 MINERAL DR STE 100
RATHDRUM ID 83858 COEUR D ALENE ID 83815

Dlsrahl G Yo

Deborah J. Gibson 4
Administrative Assistant
Water Allocation Bureau

ORDER GRANTING PETITION TO INTERVENE, Page 2



AUG 30 207
The Law Office of Erika B. Grubbs
*Licensed in Idaho, Washington and Georgia*
gruﬁﬁs[hw@sucfd’enﬁnﬁ.net
525 Cedar Street 213 North Fourth Street
Wallace, Idaho 83873 Coeur d’Alene, Idaho 83814
(208) 556-0439 (208) 664-8509
FAX (208) 556-0519 FAX (208) 664-2240

August 29, 2007

Idaho Department of Water Resources
Bob Haynes

7600 Mineral Drive, Suite 100

Coeur d’Alene, ID 83815

Inre: THE MATTER OF APPLICATION FOR PERMIT NO. 95-9385, In the Name of
NORTHERN WATER LLC

To Whom It May Concern:

Please find enclosed an original and a copy of the follow in the above named matter:

e Memorandum in Support of Petition to Intervene
Petition to Intervene
Notice of Appearance

If you have any questions or concerns, please do not hesitate to contact our office.

Respectfully,

et to

Secretary to:
Erika B. Grubbs, Esquire

‘nb
enclosures

Page 1 of 1



Erika B. Grubbs

ISB #4664

Law Office of Erika B. Grubbs
525 Cedar Street

Walllace, Idaho 83873
Phone: 208-556-0439

Fax: 208-556-0519

BEFORE THE DEPARTMENT OF WATER RESOURCES

OF THE REo £y
STATE OF IDAHO NEL 200750
IDWR/’VOrrh

IN THE MATTER OF APPLICATION FOR
PERMIT NO. 95-9385

In the name of NOTICE OF APPEARANCE
NORTHERN WATER LLC

Notice is hereby given that ERIKA B. GRUBBS, of the Law Office of Erika B.
Grubbs, HEREBY APPEARS as attorney of record on behalf of Intervenor, WILD
RIDGE, LLC in the above-entitied action. Further, Wild Ridge, LLC hereby notifies the
Court and all parties that all papers to be served in this matter, shall be served on Erika
B. Grubbs, at the Law Office of Erika B. Grubbs, 525 Cedar Street, Wallace, Idaho
83873, until further notice or order.

Dated this Q&gay of August, 2007.

LAW OFFICE OF ERIKA B. GRUBBS
Attorney for Intervenor

Notice of Appearance 1



CERTIFICATE OF MAILING

|, Natalie Bailey, hereby certify that on the D?Q_ day of August, 2007, a true and
correct copy of the foregoing NOTICE was:

[>d mailed, with first class postage prepaid thereon;

( ) band delivered;

() faxed;

To:

Northern Water LLC
1831 Lost Springs Ranch Rd.
Post Falls, Idaho 83854

Malcom S. Dymkoski
1110 W. Park Place, Ste. 210
Coeur d’Alene, Idaho 83814

Shanna Bublitz
PO Box 827
Rathdrum, Idaho 83858
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Erika B. Grubbs

ISB #4664 RECEIVED
Law Office of Erika B. Grubbs

525 Cedar Street AUG 3 0 2007
Wallace, Idaho 83873 IDWR/North

Phone: 208-556-0439
Fax: 208-556-0519
BEFORE THE DEPARTMENT OF WATER RESOURCES
OF THE

STATE OF IDAHO

IN THE MATTER OF APPLICATION FOR

PERMIT NO. 95-9385
In the name of PETITION TO INTERVENE

NORTHERN WATER LLC

COMES NOW Intervenor WILD RIDGE, LLC, by and through its attorney Erika
B. Grubbs, and petitions to intervene as party Applicants in the above-captioned matter.
This Petition is based upon IDAPA Rules of Procedure 37.01.01350-354, the
memorandum filed herewith and on the Department’s files and records in this matter.
Dated this ﬁ.‘iﬁﬁay of August, 2007.

LAW OFFICE OF ERIKA B. GRUBBS
Attorney for Intervenor

Petition to Intervene 1

CERTIFICATE OF MAILING

|, Natalie Bailey, hereby certify that on theCQq day of August, 2007, a true and
correct copy of the foregoing NOTICE was:

©<) mailed, with first class postage prepaid thereon;

( } hand delivered;

() faxed;

To:

Northern Water LLC
1831 Lost Springs Ranch Rd.
Post Falls, Idaho 83854

Malcom S. Dymkoski
1110 W. Park Place, Ste. 210
Coeur d’Alene, Idaho 83814

Shanna Bubilitz
PO Box 827
Rathdrum, ldaho 83858
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Erika B. Grubbs

ISB #4664 RECE

Law Office of Erika B. Grubbs 'VEp
525 Cedar Street AUG 39 g9
Wallace, ldaho 83873 / Wry,

Phone: 208-556-0439 Nonp,

Fax: 208-556-0519

BEFORE THE DEPARTMENT OF WATER RESOURCES
OF THE

STATE OF IDAHO

IN THE MATTER OF APPLICATION FOR
PERMIT NO. 95-9385

In the name of MEMORANDUM IN SUPPORT
NORTHERN WATER LLC OF PETITION TO INTERVENE
1. INTRODUCTION

This case arises out of Applicant Northern Water LLC’s (hereinafter referred
to as “Northern Water”) Application for Permit to appropriate the public waters of the
State of Idaho. The Permit would enable Northern Water's existing water system to
serve the residents of a proposed neighboring subdivision which will be developed
by Wild Ridge, LLC (hereinafter referred to as “Wild Ridge”). Northern Water and
Wild Ridge have entered into an agreement for this existing adequate water source
to service the Wild Ridge development. As such, Wild Ridge has a direct and
substantial interest in the proceeding and requests permission to intervene as party

Applicants.

MEMORANDUM IN SUPPORT OF PETITION TO INTERVENE 1



. FACTUAL AND PROCEDURAL BACKGROUND

Northern Water owns an existing well and domestic water system (hereinafter
referred to as “the water system”) located in a residential subdivision known as Lost
Creek Estates, located in Rathdrum, Kootenai County, Idaho. Northern Water
obtained a permit, #95-09277, for the water system to serve the residents of the
Lost Creek development. (Permit is attached to and incorporated herein as Exhibit
“A”) The water system will be leased by the Lost Creek Estates Water Association
(hereinafter “Water Association™) which will be comprised primarily of property
owners in Lost Creek Estates.

Wild Ridge is the owner and developer of approximately 109 acres of
property adjoining Lost Creek Estates. Wild Ridge seeks to create a 54 lot
residential subdivision on their property. Wild Ridge will necessarily require water
service to the 54 residential lots in its development.

Northern Water, the Water Association, and Wild Ridge have entered into an
agreement whereby the property owners in the Wild Ridge development may
become members of the Water Association, Wild Ridge may connect to the existing
water system, and fees will be paid for the provision of services pursuant to the
agreement. (See Water Service Agreement, attached to and incorporated herein as
Exhibit “B".)

On March 27, 2007, Northern Water filed Application for Permit 95-9385 to
enable the existing system to service the additional residents who will come to live in
Wild Ridge. On the last day of the protest period, Shanna Bublitz (hereinafter

“Protestor”) filed her Notice of Protest to the application.

MEMORANDUM IN SUPPORT OF PETITION TO INTERVENE 2



On June 27, 2007, The Department conducted a pre-hearing conference in
accordance with applicable rules. The presiding officer at the conference was
Robert G. Haynes, P.E., Northern Regionat Manager. Prior to that conference, Wild
Ridge, through its representatives, had several communications with the protestor in
an effort to explain the scope of the proposal as well as the benefits of utilizing the
existing ample source rather than drilling additional wells to serve the development.
These communications were unsuccessfui. At the hearing with Mr. Haynes,
Northern Water and its counsel, Wild Ridge and its engineer and counsel, and Mr.
Haynes also attempted to communicate with the protestor about these issues.

Protester expressed concerns about the impact of the proposal on water
quality; however, indicated that in the event that the Department of Environmental
Quality (DEQ) approved the plan, she would consider withdrawing her protest. DEQ
issued a letter on July 20, 2007 concurring with the engineer’s conclusion that the
water system has capacity to serve Wild Ridge and that the proposed large soil
absorption system will not adversely impact ground water quality, and stating that
DEQ had not objection to the proposed subdivision provided Wild Ridge comply with
certain requirements. (A copy of the DEQ letter is attached to and incorporated
herein as Exhibit “C")

Wild Ridge, through its owners and representatives, continued to attempt to
negotiate with protestor until the day before Wild Ridge subdivision and planned unit
development hearing with the Kootenai County Board of Commissioners in hopes
that this matter could be resolved in a manner which would not significantly delay
the development process. Wild Ridge was unsuccessful in these negotiation

MEMORANDUM IN SUPPORT OF PETITION TO INTERVENE 3



attempts. Protestor elected, just prior to the County public hearing on the

subdivision and PUD, to proceed to hearing before the Department of Water

Resources. The hearing was then scheduled for its present date of September 18,

2007.

ll. STANDARD OF REVIEW
IDAPA Rule of Procedure 37.01.01350 provides that persons who are not
applicants or claimants to an action may intervene as a party when they have a “direct
and substantial interest” in the proceeding. IDAPA Rule of Procedure 37.01.01353
provides that the presiding officer will grant intervention if the party does have a direct
and substantial interest and if granting the intervention will not unduly broaden the
issues.
IV. DISCUSSION

Wild Ridge endeavors to build a responsible, high quality residential subdivision
development. To do so, the incorporation of a solid, enduring, and proven water source
will be critical. Northern Water has such a source and it is the subject of this Application
for Permit. The future residents of Wild Ridge will be direct beneficiaries of the water
provided pursuant to Northern Water’s permit.

If the subject Permit is not granted, Wild Ridge will be forced to pursue the provision
of water via individual wells. The property lies within an aquifer recharge area and in an
area which has experienced water issues in the past. Individual welis would not enable
Wild Ridge to be the best water stewards possible, nor would it be in keeping with their
philosophies and goals of optimal responsibility to future homeowners and to the

environment and creating the highest quality development possible. Wild Ridge would

MEMORANDUM IN SUPPORT OF PETITION TO INTERVENE 4



not have standing to apply for a permit for the Northern Water / Water Association
existing water system alone. Patently, Wild Ridge has a direct and substantial interest
in the outcome of these proceedings.

The evidence and testimony which Wild Ridge will proffer in these proceedings
will only supplement and compliment those presented by Northern Water. Because the
issues are complimentary, and because protestor’s concerns of the impact of this
permit upon water quality will not change as a resulit of Wild Ridge’s involvement in this
process, granting Wild Ridge’s intervention will not unduly broaden the issues
presented at hearing and is, therefore, appropriate.

Wild Ridge files its Petition to Intervene at this time because negotiations have
failed with Protestor and it is evident that this matter will proceed to formal hearing on
the 18™ of September. Given the direct and substantial nature of Wild Ridge’s interest
in this proceeding, Wild Ridge desires participation in the upcoming hearing.

V. CONCL.USION

Based on the foregoing, Wild Ridge respectfully requests that the Department grant
its Petition to Intervene.

Dated this & day of August, 2007.

LAW OFFICE OF ERIKA B. GRUBBS

Attorney for Intervenor

By:
B.Grubbs

MEMORANDUM IN SUPPORT OF PETITION TO INTERVENE 5



CERTIFICATE OF MAILING

|, Natalie Bailey, hereby certify that on theﬁ day of August, 2007, a true and
correct copy of the foregoing NOTICE was:
mailed, with first class postage prepaid thereon;
( ) hand delivered;
( ) faxed;

To:

Northern Water LLC
1831 Lost Springs Ranch Rd.
Post Falls, Idaho 83854

Malcom S. Dymkoski
1110 W. Park Place, Ste. 210
Coeur d'Alene, Idaho 83814

Shanna Bublitz
PO Box 827
Rathdrum, Idaho 83858
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Page 1 State of 1daho
Department of Water Resources

Permit to Appropriate Water

NO. 95-09277
Priotity:  June 15, 2005 Maximum Diversion Rate: 0.50 CFS
Maximum Diversion Volume: 72.0 AF

This is to certify, that NORTHERN WATER LLC

C/O NORM WALDO

1831 LOST SPRINGS RANCH RD

POST FALLS ID 83854
has applied for a permit to appropriate water from:
Source; GROUND WATER
and a permit is APPROVED for development of water as follows:
BENEFICIAL USE PERIOD OF USE RATE OF DIVERSION ANNUAL VOLUME
FIRE PROTECTION 01/01 to 12/31 0.50 CFS
MUNICIPAL 01/01 to 12/31 0.25 CFS 72.0 AF

LOCATION OF POINTS OF DIVERSION:
GROUND WATER  SEY SE% Sec. 3, Twp 51N, Rge 05W, B.M. KOOTENAI County
GROUND WATER  SEY SE% Sec. 3, Twp 51N, Rge 05W, B.M. KOOTENAI County

CONDITIONS OF APPROVAL

b

Subiject to all prior water rights.

Proof of application of water to beneficial use shall be submitted on or before April 01, 2011.

3. The diversion and use of water described in this right may be subject to additional conditions and
limitations agreed to by the protestant and the right holder under a separate agreement to which the

Department is not a party and which may be enforceable by a court of law. A copy of the

agreement can be found in Water Rignt file No. g5-9277.

4. Place of use is within the area served by the public water supply system of Northern Water LLC.

The place of use is generally located within Section 3, Township 51N, Range5W.

5. A map depicting the place of use boundary for this water right at the time of this approval is attached

to this document for illustration purposes.

6. Prior fo or in connection with the proof of beneficial use staternent to be submitted for municipal
water use under this right, the right holder shall provide the department with documentation showing
that the water supply system is being regulated by the Idaho Department of Environmental Quality

as a public water supply and that it has been issued a public water supply number.

v Water shall not be diverted for fire protection use under this right except to fight or repel an existing

fire.

8. Right holder shali comply with the drilling permit requirements of Section 42-235, Idaho Code and

applicable Well Construction Rules of the Department.

9. Project construction shall commence within one year from the date of permit issuance and shall
proceed diligently to completion unless it can be shown to the satisfaction of the Director of the
Department of Water Resources that delays were due to circumstances over which the permit

holder had no control.

L



Page 2 State of Idaho
Department of Water Resources

Permit to Appropriate Water

NO. 8509277

10. This right does not grant any right-of-way or easement across the land of another.

11. When notified by the Department, the right holder shall install and maintain a measuring device of a
type acceptable to the Department as part of the diverting works.

12. This right authorizes the diversion of ground water within the Rathdrum Prairie Ground Water
Management Area (RPGWMA). Use of water under this right shall be subject to the provisions of
the management plan approved by the director for the RPGWMA.

13. When notified by the Department, the right holder shall record the quantity of water diverted and
annually report diversions of water and/or other pertinent hydrologic and system information as
required by Section 42-701, ldaho Code, and/or the management pian for the Rathdrum Prairie
Ground Water Management Area.

14. There is an agreement between the permit holder and Kootenai Environmental Alliance to which the
Department is not a-party and which may be enforcable by a court of law. A copy of the agreement
can be found in Water Right file No. 95-9277.

This permit is issued pursuant to the pr isions of Sectign 42:?04. |daho Code. Witness the signature of
Z-—-i day of r {1 2005

Ezf“/ kKRL J DREHER, Director

the Director, affixed at Boise, this




State of Idaho
Department of Water Resources
Permit to Appropriate Water
NO. 95-09277
Digital Boundary for Northern Water, LLC
April 5, 2006
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| RECEIVED
MAR 20 2006 ident. No. 9’5 - ?;77

FORM 202
= i,
B AEERHO RECEIVED
DEPARTMENT OF WATER RESOURCES
APPLICATION FOR PERMIT o\ 15 205
To appropriate the public waters of the State of idsho IDWR/North
1. Name of Applicant_Northern Water LLC P 1 86 é jﬁ
Malling address._1631 Lost Qussi Springs RenchRoad _ F26 51 F (18 D ¢ 3854/ P Mo \wiadde és
2. Source of water supply _ Groundwater which is a tributary of N/A ﬂ&
3. Location of pomt of diversion s Tawnsﬁ’?‘PmN Range _5W Sec. _3__,inthe NW_
SE Y% ¥, Govt. Lot .BM., Kootenai County;
additional points of diversion if any: N/A
4. Water will be usad for the following purposes:
Amount 0.5 for M wwecig g\ purposes from _L _‘?M {both dates inciusive)
(cfs or acre-feat per annum) ]
Amount for purposes from (both dates inclusive)
(¢fs or acre-feet per annum}
Amount for purposes from ta {both dates inclusive)
(cfs or acre-feal per anmum}
Amount for purposes from o {both dates inclusive)
{cfs or acra-feel per annum)
Amount for purposes from to {both dates inclusive)
{cfe or acra-feet per annum)
Amount for purposes from to {both dates inclusive)
{cfs or acre-feet per annum)
5. Totai quantity to be appropriated is (a) __0.5 and/or (b}
cubic feet par second acre fest par snnum:
€. Proposed diverting works:
a. Describe type and size of devices used ko divert water from the source Well and storage reservoir
b. Haight of storage dam _N/A feet, active reservoir capacity acre-feat; totai
reservoir capacity acre-feet
c. Proposed weli dlameter is ___8" inches; proposed dapth of well i3 225 foot
d. is ground water with a temperature of greater than B5°F being sought? No

e. If well is already drilled, when? ____ TestWeli  Driling firm__ HPG=t16/0Y" :
Welt was drilled for (well owner) __ljaheForostindraiies#3-  : Driling Permit No. _ DOGRSOSE™
7. Time required for completion of works and appiication of water to proposed beneficial use is 5Jyears {minimum 1 year)
8. Description of proposed uses (i irrigation only, go to item 9.
Hydropowar; show fotal feet of haad and proposed capacily in kW,
Stockwatering; list number and kind of livestock.
Municipal; show name of municipality. Northem Water LLC
Domestic; show number of househokis.
Other; describe fully.

e ap o




3. Dascription of place of use:
a. f water is for irrigalion, indicate acreage in sach subdivision in the tabulation below.
b. f water is used for other purposes, place a symbol of the use (example: D for Domestic) In the comesponding place of use
below. See instructions for standard symbols.

TWP | RGE | SEC NE NW SwW SE ITOTALS
NE . | S NE N | E

Sinlsw| 2 M M M R MM

L
]
K

Total number of acres to be inigated

{0. Describe any other walar rights usad for the same purposes as described above. _

11. &. Who owns the properly at the point of diversion? ___Northern Water LLC

b. Who owns the land 1o be irrigated or place of use? __Future properiy owners in Lost Creek Estalgs

¢. if the praparty is owned by a person other than the applicant, describe the arrangemant enabling the appiicant to make

this filing:
12, Remarks: _ Water agg00
production wall {8") will be dril

13. MAP OF PROPOSED PROJECT REQUIRED - Attach an 8%"x11" map clearly identifying the proposed point of diversion,
place of use, section #, township & range. {A phatocopy of a USGS 7.5 minute topographic quadrangie map is preferred.)

BE {T KNOWN that the undsrsigned hereby makes this appiication for parmit to appropriate the public waters of

the State of ldaho as herein set forth,
M_M (reaber )
ignature of Applicant (and title, If applicable)
Recaived by @ﬁ Date I 5 Preliminar
Fee $ 250 ipted by -
Publication prepared by Date Published in ‘ 7 oL/ jo5s
Date "Zl /S705

Publication approved
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WATER SERVICE AGREEMENT
(Lost Creel/Wild Ridge Project)

'I‘hisAgreementisenteredintoandeffecﬁveMarch 3 2007, by and between
Northern Water, L.L.C., an Idaho limited Tiability company (“Northern Water ), Wild Ridge,
L.L.C., a Washington limited liability company (“Wild Ridge™), and Lost Creek Estates Water
Association, Inc., an Idaho non-profit corporation (“Water Association™), with reference to the
following facts:

A NorﬂlemWaterownsaweHanddomcsﬁcwaxersystemlocatedinaresidenﬁal
subdivision known as Lost Creek Estates, focated to the south and east of West Winch Avenue
and North Freddie Road, near the City of Rathdrum, Kootenai County, Idaho (the “Water

System”).

B. WﬂdRidgeisthcowneranddeveloperofpropmtylocatedtothenorthandwest
of West Winch Avenue and North Freddie Road, which is across the public right of way from
Lost Creek Estates and the Water System. W‘ﬂdRidgeisproposingtowbdivideanddevelopim
property into a residential subdivision to be known as “Wild Ridge” (the “Project™), which will
remﬁmwaterservicetoitsmsulﬁnglots. TthrojectisdescribedonExhibit“A”anddepicted
onExhibit“B”attachedhcretoandimorporatedhereinbyﬂﬁsmferenue.

C. . WaterAssociaﬁonhasentetedintoanagmanontwithNorﬂmme. That
agreement i MWMAssmiaﬁmvﬁﬂleasethsWaterSyshemﬁomNoﬁhemein
ordertooperatemeWaterSystemtoprovidewatertoitsmsmbﬁs. The members of Water

D. WildRidgewishestohavetheownnrsoflotsthataretobeplattedinﬂmeject
(“the Project parcels™), become members of the Water Association. Wild Ridge also wishes to
connect the wmrdisuibtﬁmwstemﬂ:mismbemnsmmdmthehojectf‘therjectwm
distribution system™) to the Water System. Northern Water wishes to add the Project parcels as
members of the Water Associaﬁon(whinhNntﬂmmWa:terhastheamhoﬁty and power to do,
andwhichWaterAssociaﬁoniswil]ingtoacoept), and wishes to allow the connection, subject to
ﬂaepaymeniofcostsmldcompﬁancewithothertermsandoondiﬁons set forth in this Agreement.

NOW, THEREFORE, THE PARTIES AGREE AS FOLLOWS:

1. NorﬂmnWaxernndWaterAssocinﬁonherebyagmetohavetheownersofthe
Project parcelsbecomemmbersofthe Water Association (as the individual Project parcels are
solﬂ,‘;];yWﬂdRidge),andto allow Wild Ridge, in its discretion, and according to its schedule, to
conﬂﬁpttherjectwaietdisu'ihuﬁonsystemtotheWawr System, upon payment of the costs
described in Paragraph 4, below. Should Wild Ridge choose to connect to the Water System and
havetthrojectparcelsbecomemembersofﬂmWMAssociaﬁon, all costs associated with

-1
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extending the Water System to and throughout the Project shall be borne by Wild Ridge, and all
installations shall be designed according to generally acceptable engineering practices, and shall
be subject to the approval of Northern Water, which approval shatl not be unreasonably
withheld. Such hook up to the Water System (both the main service line to the Project and also
thcindividualserviceswithintheProjcct)shalloccm',andthe owners of the Project parcels shall
become members of the Water Association, if at all, not later than two (2) years following Wild
Ridge’s receipt of preliminary plat approval for the Project; provided that if the hook up to the
Water System is not completed by such time, Wild Ridge shall nevertheless have the right to
extend the hook up andmembershipdateforanaddiﬁonaltwo@)yeats,bypayment of the
reserve fees described in Paragraph 4(b), below; and provided further that if the hook up to the
‘Water System is not completed within such two (2) year extension, being four (4) years from the
receipt of preliminary plat approval for the Project, all rights to hook up to the Water System and
for Project lot owners to become members of the Water Association shall automaticalty
terminate, unless Wild Ridge shall pay, prior to such termination date, the full hookup fees for all
Iots in Wild Ridge for which hook up and membership rights are desired.

2. Northern Water hereby represents and warrants that the Water System currently
hasﬂxecapwﬁywserviwthelomwbedwebpedmtthmjectmdforwhichcapacﬁyis
msmrvedmderthisAgreemeandthaiﬁshnﬂanmmitwaterwanythhdpartymasm

beneﬁcinluseofthelandwhereﬂlerjectislocatednormch'awsuﬂicientwatermsupplythe
Projec&mdﬂthor&emWatermakmmsuchrepmsmmﬁoanﬂpresenﬂyhasmymmh
water rights. Inmndiatelyupontheexemnionofﬂ:isAgreement,Norﬂ:mWMshaBmake
appﬁcaﬁmmﬂ:eappmpﬂateagmdesmobtﬁnapamﬂformﬂidemwatﬁmserdwthe
domesﬁcneedsofallpmpertiestobeservicedbytheWaterSysﬁam,andshallpursuesuch
appﬁcaﬁondiﬁgaﬂyandingoodhiﬂmnﬁlthemuessarypemitisgrmmd. The effectiveness
ofﬁisAgremsﬂisexpresﬂymndiﬁomduponﬁeahiﬁtyofNoﬂhemWMhomaindl
necessary permits for water.

'Wild Ridge also specifically acknowledges that Northern ‘Water or its agent shall have
the right, at Northern Water’s sole discretion, to sell or otherwise convey the Water System fo
myothupemmgnﬁzaﬁompﬁvmmﬁy,mgovemmenmlmﬁw;pmﬁdedmat,mnmdas
a condition to the conveyance of the Water System to any third party, such third party shall agree
to provide water to all Project parcels described in Paragraph 4, below (whether or not the
ommofsuch?rojeﬂpmehshaﬂbemﬁmhmsofﬁmmchﬁmatmeﬁmeofmeumsfer),
onﬂlemebasisaswatmwvimisprovidedmaﬂothmwmofsmhﬂﬁrdpmy. Should
NorﬁmWﬂawﬂmoﬁuﬁmcomeymeWﬂﬁSysmwagovmmmmlmﬁtywhich
mdsm,mwholemmmmpmvidewmwﬂ;epmﬁc,mdpmﬁdndﬂwmirdpmwmﬁﬂng
theWuterSysmiscommitwdtopmvidewawrservicetoﬂleProjectpmelsaspmvidcdinthis
paragraph, then Northern Water, Wild Ridge, and the Water Association specifically agree that
thisAgreemzntshallimmediatelymminm,andﬂntneithﬂNorthem Water nor the Water
AssociaﬁonshaﬂhaveanydlrﬁesormponsibiliﬁestopmvidewatertoWﬂdRidgeortorem
myﬁmdsorownﬂshipnﬁhehojectwutm'dism'huﬁonsystcmtoWﬂdRidge.

2-
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3. At such time as Wild Ridge, or its successors with respect to the Praject, connects
the Project water distribution system to the Water System, then Northern Water shall be deemed
to be the owner of the Project water distribution system.

4, In consideration of the hook up of the Project to the Water System, Wild Ridge or
its successors with respect to the Project shail pay the following expenses:

a. All costs of design and installation of equipment necessary to deliver
water from the current terminus of the Water System in Lost Creek Estates, across West
Winch Avenue and/or North Freddie Road to and throughout the Project. Such equipment
would include, without limitation, pipes, pumps, and storage reservoirs;

b. IntheeventthatthehookuptotheWaterSystemsha]lnothavebeen
accomplished within the initial two (2) year time hmltreferenoed in Paragraph 1, above,

two year period) in the mnountof$2,000perlotinﬂw?rojectmﬁcipatedtobehooldng
up to the Water System, for the first 25 hﬁs,plusSl,OOOperhtintherjectforthenm
2910tsinﬂwProjectanﬁcipa:wdtobehookinglmtotheWaterSystan,foramtalofup

hookups. Any such amount paid by Wild Ridge shall be credited to the payment
obligation set forth in Paragraph 4(c) below, on a lot by lot basis. Such reservation shall
be effective for two (2) additional years, following which all rights of Wild Ridge under
this Agreement will automatically terminate with respect to any lots not yet hooked up,
unless WildRidgeshaﬂhavepaid,primtoﬂaeexpimﬁonofﬂletotalfomyears,allhook
op costsdescn'bedinPaxagraph«c)belowforthe lots for which Wild Ridge wishes to

provide water service under this Agreement.

c. Cash to Northern Water, in the amount of $20,000 per jot in the Project
hooking up to the Water Systom, for the first 25 lots; then $10,000 per lot in the Project
for the next 29 lotsintheProjecthookinguptothﬁWatcr System, for a total of up to 54
lots anticipated for the Project; provided that the Wild Ridge shall be entitled to credit for
each hook up in the mnountofanyreservaﬁonpaymentmadepmsuamm Paragraph 4(b)
above. Payment of such amounts shallbemadecomﬁngentuponandinoonmctionwith
the hook up ofeachlotforwhichserviceisrequested.

-andasacondiﬁontoassigningihehookuprights grantedunderﬂ:isAgreemﬂnttothe
Third Party, Wild Ridge and/or the Third Party shall pay to Northern Water an amount
equdmom-hﬂfofthemmlhooknpfeesnmmpmchasedmdermiswmm
is, if the entire Project is sold, Northern Water ghall be entitled to a payment of $395,000
cash (less credit for one-half of any amounts previously paid under Paragraphs 4(b) and
4(c) above), which amount shall be credited to fiture payments for hook ups required

3-
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under this Agreement. The application of the credits, as among Wild Ridge herein, the
Third Party, and the purchasers of individual lots shall be as agreed among such parties.
As used in this paragraph, a sale of substantially all of the Project or the resulting lots
shall be deemed to have occurred if a single Third Party acquires eighty percent (80%) of
the lots then held by Wild Ridge.

5. Miscellaneous and Procedural:

a Binding Effect. 'I‘hisAgreementshaﬂbebindinguponandshallinureto
the benefit of Wild Ridge, Water Company, and Water Association, and their respective
successors and assigns with respect to the Water System and the Project, subject,
however, to the obligation of Wild Ridge and/or any Third Party purchaser of the Project
to make the partial payment for hook ups as described in Paragraph 4(d), above.

b. Attorney Fees. Ifanyacﬁonatlaworinequitysha]lbebmughttoenfome
mmwrpietanyofthetemsofthisAgwemenLtheprevaiﬁngpmtyshaﬂbeen&ﬂedm
recover from the other party as part of the prevailing party’s costs, reasonable attorney’s
feesi:heamountofwhichshallbeﬁxedby&eaourtandsha]lbemadeapanofany
judgment or decree rendered.

c. Notices. Any notice, demand, request, consent, approval, or
commnnicaﬁmﬂmteitherpaﬁydesir&smismquiredwgivemtheuthcrpmyormy
oﬂaerpersonshaﬂbcinwﬁﬁngmdeitherservedpersonallyorsentbyfacsimﬂe
msmissimmbyprepai¢ﬁrst—dassmail,addtessedmtheommpmmtheapmopdme
address set forth below:

Northern Water, L.L.C.

1831 Lost Springs Ranch Road
Post Falls, Idaho 83854

Fax: (208) 773-8291

wild Ridge L.L.C.

c/o Robert B. Nehring

3216 Wetmore Ave., Suite 202
Everett, WA 98201

Ei&tetpmtymaychangeiisaddr&csbydeliveﬁngnoﬁceofthechangeofaddress
in the manner prescribed in this paragraph.

Any such notice shall be deemed delivered upon personal delivery, upon
confirmation of facsiniile delivery, or within forty-eight {48) hours from the time of
mailing if mailed as provided in this subparagraph.

d. Governing Law; Venye and Jurisdicti This Agreement shall be
construed and interpreted in accordance with the laws of the Staie of Idaho, Jurisdiction

-4~
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and venue in any action to interpret or enforce any provisions of this Agreement shall lie,
at the option of the party bringing the action, in Idaho County, Idaho.

IN WITNESS WHEREOF, the parties have entered into this Agreement as of the date
first above written.

NORTHERN WATER, L.L.C., WILD RIDGE, LL.C,,
an Idaho limited hiability company a Washington limited liability company
By

NORM G. WALDO, Managing Member

- F g
o ZUUR_
Robert Nehring, Manim Member
B@\
.

Kurtis Kingsolver, Member

LOST CREEK ESTATES WATER
ASSOCIATION, INC,,

an Idaho non-profit corporation

./ 3

By.;

STATE OF IDAHO )

1 88
County of Kootenai )

Onthis |3 _ day of March, 2007, before me,

“Traes M. Waldo _, aNotary
Public in and for the State of _Tdahs >

personally appeated NORM G. WALDO, known
or identified to me to be the Managing Member of NORTHERN WATER, L.L.C., an Idaho
limited liability company, the company that executed the foregoing instrument and the person
who executed the foregoing instrument on behalf of said company, and acknowledged to me that
sach company executed the same.

WTNESSmyhandmdoﬂicialsealhemw&fﬁxedthedayandyearﬁrstabwewﬁuen

NIy,
N iy,
\'P‘{Mw“’f

&= ‘Jk.':' \}*QTAH? .'..

X

s
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fizy

N Public

Residing at <Dt _al ' E‘»ML

Commission expires -24-01
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)

s

... 2 iy B L\c' ._-'-
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wasHacaN
STATE OF IPAHT )
T 88.

County of Kootenai )

Onthis 2§~ day of March, 2007, before me, Ve a Notary
Public in and for the State of WaAsnuiemAl - personally appeared ROBERT HRING, known
or identified to me to be the Managing Member of WILD RIDGE, L.L.C., a Washington limited
liability company, the company that executed the foregoing instrument and the person who
executed the foregoing instrument on behalf of said company, and acknowledged to me that such

company executed the same.
WITNESS ry hand and official sl hereto affixed the day and year first above written.

L
s

WAS ol
STATE OF J )

jerce. - 5%
County of# )

7’

On this A& _day of March, 2007, before me, éﬁgw V%u&;_, a Notary
Public in and for the State of _WASxiiMfTo , perso y appeared TIS KINGSOLVER,
known or identified to me to be a Member of WILD RIDGE, L.L.C., a Washington limited -
Hability company, the company that executed the foregoing instrument and the person who
executed the foregoing instrument on behalf of said company, and acknowledged to me that such
company executed the same.

WITNESS myhandandofﬁcialsealherctoafﬁxedmedayandyearﬁrstabovewﬁtten.

(Seal or Stamp)

-
L AKKINGSOLO25583\0000\AGMT\WATER SERVICE AGREEMENT CLEAN-020807-MVS-EFW.DOC



EXHIBIT “B” TO
WATER SERVICE AGREEMEMT

Graphic Depiction of Wi idge Project
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July 20, 2007

Mr. Robert Nehring

Wiid Ridge Development, LLC
3216 Wetmore Avenue, Suite 202
Everett, WA 98201

RE: Wild Ridge Subdivision, Kootenai County

Dear Mr. Nehring:

This office has pow concluded review as follows of three items related to the drinking water and
wastewater systems being planned for your proposed Wild Ridge subdivision of 109 acres into fifty-four
(54) residential lots located in Section 3 of TSIN R3W of Kootenai County.

o Drinking Water Supply: A memorandum dated May 14, 2007 by John Smetana, P.E. of Frame
and Smetana described the ability of the existing public drinking water system owned by Northern
Water LLC and presently serving the sixty-four (64) residential lots in Lost Creek Estates
subdivision, to be expanded to provide drinking water to Wild Ridge. The two existing wells are
extracting water from the Spokane Valley- Rathdrum Prairie Aquifer, have been found to produce
water that complies with Idaho drinking water standards, were test pumped at 195 gallons per
minute (gpm), and have installed pumps capable of 142 gpm. Based on reasonable water demand
estimates, the memorandum concluded that these two wells should be capable of producing enough
water to meet water demand from the 118 lots ultimately served in the two subdivisions. Prior to
preparation of plans and specifications for construction of the expanded water system, the engineer
indicated that a more detailed engineering report would be completed discussing in detail design of
the water conveyance, storage, and distribution systems needed in Wild Ridge.

DEQ concurs with the engineer’s conclusion that the water system serving Lost Creek Estates has
the capacity to be expanded to serve the proposed subdivision called Wild Ridge. At the conclusion
of preliminary plat reviews, DEQ will need to review the engineering report prepared to describe,
select, and size the improvements needed to implement this expansion in accordance with the Idaho
Rules for Public Drinking Water Systems (IDAPA 58.01.08)

o Large Soil Absorption System - Site and Loading Rate Approval: The design engineers for the
wastewater systems serving the proposed subdivision at Ruen Yeager and Associates indicated that
a large soil absorption system (LSAS) as defined in the ldaho Individual/Subsurface Sewage
Disposal Rules (IDAPA 58.01.03) is being proposed for all 54 lots. The first step for review of a
LSAS involves site and loading rate evaluation by the PHD.

On February 20 and March 9, 2007 the Panhandle Health District (PHD) evaluated a number of test
holes in the vicinity of two proposed LSAS sites (Field 1 and Field 2) and issued conclusions ina
letter dated May 10, 2007. The soil type was determined to be B-1 with an associated wastewater
annlication rate of 0.6 eallons ner dav ner somare foot ( ond/ft Y. The PHD renort inclnded data on

"By C



depth to ground water and distance to surface water that need to be reflected when the boundaries of
the LSASs are established.

With 54 lots involving three bedroom homes producing 250 gallons per day (gpd) of sewage, the
L.SAS will need to accommodate up to 13,500 gpd. This will involve construction of two
independent LSAS modules since the maximum size allowed by the Rules for a LSAS is 10,000
gpd. Two fully-sized drainfields and one replacement area must be provided for each module.

At the conclusion of preliminary plat reviews, DEQ will need to review an engineering report
prepared by the design engineer describing design of the proposed LSAS.

Site Investigation: Following LSAS site and loading rate evaluation, the next preliminary review
step identified in the Individual/Subsurface Sewage Disposal Rules is that a site investigation be
undertaken concluding that the effluent from the LSAS will not adversely impact or harm the waters
of the State. Typically, this investigation has involved a Nutrient/Pathogen Evaluation as
recommended by DEQ that models expected water quality impacts of the LSAS to ground water.

On May 16, 2007 this office received a Level 1 Nutrient-Pathogen Evaluation for Wild Ridge
Subdivision as prepared by Thomas Mullen, P.G. with LFR Inc. Subsequent reviews of the report
by Gary Stevens, P.G. at this office and submittals of additional documentation by Mr. Mullen was
undertaken. The result of this review is that DEQ concurs with the conclusion of the report that the
proposed LSAS can be constructed and operated without an adverse impact to ground water quality.

With satisfaction of our requirements as indicated above for water supply capacity, LSAS site and loading
rate approval, and water guality impacts, DEQ has no objection to Kootenai County acceptance of the
preliminary plat for Wild Ridge subdivision. Once this action has been completed, we will be prepared to
review and approve engineering reports and plans and specifications related to construction of the public
drinking water system extension and LSAS systems serving the proposed subdivision.

Sincerely,

Gary J. Gaffney, P.E.

C:

Tom Mullen, LFR Inc., 2310 North Molter Road, Suite 101, Liberty Lake, WA 9901 9
Randy Broesch, Ruen-Yeager and Associates, 3201 N. Huetter, CdA

Steve Syrcle, Tri-State Consulting Engineers, 1400 Northwood Center Court, CdA
Mark Mussman, Kootenai County Planning Dept., CdA

Norm Waldo, Northern Water LLC. 181 Lost Springs Ranch Road, Post Falls

Robert Haynes, IDWR, CdA

Jack Smetana, Frame and Smetana, CdA

Nathan Church, PHD, Hayden

(#9909 filed with Wild Ridge L.SAS sewer)
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DEPT OF WATER RESOURCES
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Robert G. Haynes, P.E.

Regional Manager, IDWR REc

7600 Mineral Ridge Drive, Suite 100 Ery Ep
Coeur d'Alene, 1D 83815 AUG 1 3 2007
August 9, 2007 ‘DWRNory,

Dear Mr. Haynes,

| opened this letter yesterday from the attorney that | had hired to give me legal
advice about the issue of protest that | am involved in regarding the water application
No. 95-9385. | thought you should have a copy, as | was telling you that | had not
received any information from my attorney even though | had called and was waiting for
his reply.

Best regards,

Shanna Bublitz
P.O. Box 827
Rathdrum ID 83858



CRAIG R. WISE, P.A.
ATTORNEY AT LAW
1801 N. Government Way, Suite 2B

R
P.O. Box 1354 ECE/VED

Coeur d'Alene, Idaho 83816-1354 G ’3
2007
D
(208) 664-0610 DWR/NO%
Fax: (208) 667-4930 ’
Email: craigwise@icehouse.net
A A s

August 4, 2007

Shanna Bublitz
P.C. Box 827
Rathdrum, ID 83858

Re: Pending legal matters
Dear Shanna:

I received your phone messagesg, and apologize for the delay.
Shanna, I am closing my law office August 31 of this year, after 29
years of practice. I am in the process of either closing out
files, or handing them over to other attorneys. I am not going to
have the time to get to your file, so I am requesting that you
contact someone else to assist you in the pending matters.

BEnclosed are the documents that yvou trusted with me.

Good luck, and have a great rest of your summer.

Sincerely,

IG R. WISE, P.A.

A

Craig R. Wise

Enclosures



State of Idaho
DEPARTMENT OF WATER RESOURCES

Northern Region, 7600 N. Mineral Drive, Suite 100 » Coeur d’Alene, fdaho 83815
Phone: {(208) 762-2800 » Fax: (208) 762-2819 » Web Site: www.idwr.idaho.gov
C.L.“BUTCH” OTTER
Governor

DAVID R. TUTHILL, JR.
Dircctor

MEMORANDUM

August 15, 2007

MEMO TO: File — 95-9385 Northern Water LLC
FROM: Dianne
RE: Notice of Hearing After Conference

A copy of the Notice of Hearing After Conference was sent via regular mail, to
Malcolm Dymkoski, Attorney at Law, 2020 Lakewood Drive, Suite 210, Coeur d
Alene, ID 83814, mailed 8/15/07.

MALCOLM DYMKOSK!

ATTORNEY-AT-LAW
2020 Lakewood Dr. Suite 210 Tel: (208) 765-6077
Coeur d’Alene, ID 83814 Fax: (208) 664-6089

E-mail: dymkoskimal@imbris.net



BEFORE THE DEPARTMENT OF WATER RESOURCES
OF THE
STATE OF IDAHO

IN THE MATTER OF APPLICATION )
FOR PERMIT NO. 95-9385 )
IN THE NAME OF NORTHERN WATER LLC) NOTICE OF HEARING AFTER CONFERENCE
)

On March 27, 2007, NORTHERN WATER LLC (applicant) filed with the Department of Water
Resources (department), application for permit No. 95-9385. The application was protested by SHANNA
BUBLITZ. The conference held by the department on June 27, 2007, did not resolve the matter of

protest.

The department has scheduled the matter for hearing on September 18, 2007, at 9:00 am at the
Department of Water Resources conference room, 7600 N Mineral Drive, Coeur d’Alene, ID. The
hearing will be held in accordance with provisions of Chapters 2 and 17, Title 42 and Chapter 52, Title 67,
Idaho Code, the adopted Rules of Procedure of the department and Water Appropriation Rules 40 and
45. A copy of the rules may be obtained from the department upon request. The presiding officer at the
hearing will be Gary Spackman.

If you plan to offer exhibits for the record, note that IDAPA Rule of Procedure 37.01.01606
requires that you provide a copy of exhibits to each party and to the presiding officer.

The hearing will be conducted in a facility which meets the accessibility requirements of the
Americans with Disabilities Act. If you require special accommodations in order to attend, participate in or
understand the hearing, please advise the department within ten (10) days prior to the hearing.

All parties to the matter will have the opportunity to respond and present information and
argument on all issues involved.

Dated this 15" day of August 15, 2007. ? , ﬁ NUAW

Robert G. Haynes, Regional Manager

| hereby certify that on the 25 day of 2007, | mailed a true and correct copy of this document, postage
prepaid, to the applicant(s) and protestant(s) listed below:

Dianne L. Ball, Administrative Assistant

Certified Mail
NORTHERN WATER LLC, 1831 LOST SPRINGS RANCH RD., POST FALLS, ID 83854

SHANNA BUBLITZ, PO BOX 827, RATHDRUM, D 83858

NOTICE OF HEARING



CONFERENCE AND HEARING PROCEDURE
APPLICATION FOR PERMIT
ISSUES

Section 42-203A, Idaho Code, requires the department to consider the following issues in connection with an
application for permit:

1. Will the proposed appropriation injure other water rights?

2. Is the water supply sufficient for the purpose for which it is sought to be
appropriated?

3. Was the application made in good faith or for delay or speculative purposes?

4. Does the applicant have sufficient financial resources with which to complete the

proposed project?

5. Will the proposed use conflict with the local public interest, where local public
interest is defined as interests that the people in the area directly affected by a
proposed water use have in the effects of such use on the public water resource?

6. Will the proposed use be contrary to the conservation of water resources within the
State of Idaho?

7. Will the proposed use adversely affect the local economy of the watershed or local
area within which the source of water for the proposed use originates, in the case
where the place of use is outside of the watershed or local area where the source
of water originates?

BURDEN OF PROOF

The applicant has the initial burden of proof for issues 1, 2, 3, 4, 6 and 7 above and must provide evidence
for the department to evaluate these criteria.

The initial burden of proof on issue 5 above lies with both the applicant and protestant as to factors of which
they are most knowledgeable and cognizant. The applicant has the ultimate burden of persuasion, however, for this
jssue.

PROCEDURE

The department generally conducts an informal conference with the parties to determine the issues and to try
to settle a protested matter before a hearing is scheduled. If a hearing is held, the department will issue a written
decision based on the hearing record.

NOTICE OF HEARING



CONFERENCE AND HEARING PROCEDURE Page Two

CONFERENCE

The purpose of a prehearing conference is to provide the opportunity for the parties and the department to
familiarize themselves with a contested matter and to attempt to resolve the matter. At the conference, the
department may also formulate and simplify the issues, identify documents to avoid unnecessary proof, exchange
proposed exhibits or prepared testimony, limit witnesses, discuss settiement or make settlement offers, schedule
hearings, establish procedure at hearing and address other matters that may expedite orderly conduct and disposition
of the proceeding or its settlement.

HEARING

The department will tape record the hearing. Copies of a hearing are available upon request and the
payment of the cost of reproducing the tape.

The hearing likely will be conducted by a hearing officer appointed by the Director rather than by the Director
himself. If so, the hearing officer will prepare a recommended order for the Director's consideration. Parties can file
exceptions to a recommended order, briefs in support of the exceptions or may request oral argument. Parties may
seek judicial review of any final order issued by the director.

Parties may by written stipulation waive the right to a recommended order, particularly when a shortened
decision process is desirable or necessary. Such a waiver does not eliminate any rights of the parties in connection
with the final order and judicial review of the order.

EXHIBITS

A party who plans to offer an exhibit as part of the hearing record must provide a copy of the proposed exhibit
to the parties and to the hearing officer.

AMERICANS WITH DISABILITIES ACT

Any hearing scheduled will be conducted in a facility which meets the accessibility requirements of the
Americans with Disabllities Act. If you require special accommodations in order to attend, participate in or understand
the hearing, please advise the department within ten (120) days prior to the hearing.

NOTICE OF HEARING



RUEN-YEAGER & ASSOCIATES, INC.

CONSULTING ENGINEERS, PLANNERS, AND LAND SURVEYORS

Record of Transmittal Date: July 30, 2007
TO: Bob Haynes FROM: Randali A. Broesch, P.E.
Idaho Department of Water Resources
7600 Mineral Drive, Suite 100 PROJECT NO. Po61035
Coeur d'Alene, ID 83815 PROJECT NAME: Wild Ridge
RECEIVED
THE FOLLOWING DOCUMENTS ENCLOSED:
JUL 30 2607
Quantity Date Pages Description
IDWR/MNorth—
D For approval |:| For review and comment
X’ For your use |:| Approved as submitted
l:l As requested [:I Other:
NOTE:

Please find attached letters from Panhandle Health District.

CC: File

3201 North Huetter Road, Suite 102, Coeur d'Alene, [daho 83814, Phone: (208) 292-0820 Fax: (208) 292-0821
219 Pine Street, Sandpoint, Idaho 83864, Phone: (208) 265-4629 Fax: (208} 263-0404
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PANHANDLE HEALTH DISTRICT

Healthy People in Healthy Communities

8500 N. ATLAS ROAD
HAYDEN, IDAHO 83835
http://www2.state.id.us/phdl

Public Health

November 22, 2006
Randy Broesch RECEIVE D
Wild Ridge Development, LLC (A.K.A. Wild Ridge, LLC) :
3216 Wetmore Ave., Suite 202 JUL 30 2007
Everett, WA 98201

IDWR/North

RE: WILD RIDGE
To Al Concerned:

The residentia] subdivision known as Wild Ridge, consisting of 54 lots, on 108.998 acres, located in 51N Township,
05W Range, 4 Section, in Kootenai County, in the State of Idaho has been reviewed by Panhandle Health District
(PHD). PHD will grant final approval when the following conditions have been met:

o  Test holes must be dug and approved drain field sites must be found for all lots within the subdivision. This
may include test holes on each lot or test holes in a suitable location for a Large Soil Absorption System
(up to 40 homes, or 10,000 gpd only) that the Department of Environmental Quality (DEQ) will review and
PHD receives a letter from DEQ stating sewer services meet the State of Idaho Standards for the specified
number of lots and/or tracts. A Nutrient-Pathogen (N-P) study may be required.

»  PHD receives a letter from the water purveyor, (INORTHERN WATER, LLC), stating they will supply
water to the subdivision and designate the number of lots and tracts for which each will supply.

»  All shallow injection wells {(drywells) must be registered with PHD and corresponding fees paid.

» Idaho Code §50-1334 requirements: The water source must be stated on the plat as part of the owner's
certification signature block.

e Idaho Code §50-1326 to §50-1329 requirements: Two signature blocks must be mcluded on the plat for

. Panhandle Health District one to approve the plat and one to lift the sanitary restrictions.
s  Blue-line copies of the plat including signature page(s) must be supplied to the PHD.

If the above conditions are satisfied PHD will lift the sanitary restrictions when the final plat/mylar is signed. Please
note that plat approval does not guarantee these lots/tracts are buildable. If you have any questions or require

additional information please call Panhandle Health District.

Sincerely,

lstin Rader
Environmental Health Specialist

cc: City of Rathdrum
Mike Hathaway, Ruen-Yeager & Associates, 3201 N. Huetter Rd., Coeur d’Alene, ID 83814

DEQ
Cheri Howell, Planner I
Administration Environmental Health Family & Community Health Health Promotion Home Health Public Health Preparedness
{208)415-5100 (208) 415-5200 (208) 415-5100 (208) 415-5130 (208) 415-5160 (208) 415-5180

Fax 415-5106 Fax 415-5201 Fax 415-5t01 Fax 415-5131 Fax 415-516t Fax 415-5181



PANHANDLE HEALTH DISTRICT

Healthy People in Healthy Communities

8300 N. ATLAS ROAD
HAYDEN, IDAHO 83835
http:/fwww2.stateid.us/phdl

bl Healh

February 23, 2007
' VED
Randy Broesch RECE I
Ruen-Yeager & Associates P
3201 N, Huetter Rd. JuL 30 25
Coeur d'Alene, ID 83814
IDWR/North

RE: WILD RIDGE LARGE SOIL ABSORPTION SYSTEM TEST HOLES
To All Concemed:

The residential subdivision known as Wild Ridge, consisting of 54 lots, on 108.998 acres, located in 51N Township,
03W Range, 4 Section, in Kootenai County, in the State of Idaho has conducted test holes for the Large Soil
Absorption System (LSAS) by Panhandle Health District (PHD). The area has not been given final approval uatil
ground water monitoring of three test holes and nearby surface water runoff monitoring has been conducted to
ensure the area can meet the minirhum depth requirements and setbacks at this time. The Department of
Environmental Quality (DEQ) will review the LSAS (up to about 40 homes, or 10,000 gpd only) and PHD receives
a letter from DEQ stating sewer services meet the State of Idaho Standards for the specified number of lots and/or
tracts. The test hole information for the LSAS area is attached. The remaining lots that are not included in the LSAS
‘will still require approved test holes. A Nutrient-Pathogen (N-P) study is required that Mr. Mullan was on-site with
me to review the area as well. Please refer to the November 22, 2006 letter with the rest of the requirements in order
to lift the sanitary restrictions.

If you have any questions or require additional information please caIl Panhandle Health District at 415-5209 or use
our address in the letterhead.

Environmental Health Specialist

encl:  Test Hole Data
Test Hole Locations

ce: Thomas Mullag, P.G., LFR, 2310 North Molter Rd, Suite 10I, Liberty Lake, WA 93019
Robert Nehring, Wild Ridge Development, LLC, 3216 Wetmore Ave., Suite 202, Everett, WA 98201

DEQ
Administration Environmenta] Heaith l;‘amily & Community Health Health Promotion Home Health " Public Health Preparedness
(208) 413-3100 (208) 413-5200 (208) 415-5100 {208) 415-5130 {208) 415-5160 (208} 415-5180

Fax 4135-5106 Fax 415-5201 Fax 415-5101 Fax 415-513t Fax 4135-5161 Fax 415-5181
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Attachment to Wild Ridge CC 06-28-2601;
Test hole Data: 2/20/07:

i) TH 13001: (Ground Water Monitor)
Loamy Sand 0-48”

Decomp. Granite/sand 48—60”

Loamy Sand 60-75” RECEIVED
Decomp. Granite 75-140” JUL 30
TH 13007: IDWR/North

Silt/Sandy loam 0-30”
Decomp. Granite w/ sand 30-48”
Decomp. Granite 48-168”

3) TH 13008: (Ground Water Monitor — about 150’ from surface water runoff)'

Silty Sand 0-14” _
Decomp. Granite with stones 14-162"

TH 13011 (Ground Water Monitor — about 200’ from surface water runoff)
Silty/Sandy Loam 0-32” '

Silty Sand 32-46”

Decomp. Granite 46-158”

TH 13012 (Bad Hole)
Silty/Sandy Loam 0-72”
Rock bed at 72”

(G TH130115

Silty Sand 0-19”
Loamy Sand 19-46”
Decomp. Granite with sand 46-158"

| @TH 13006.5
Sameas TH 13011.5
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| RECEIVED iy 1 4 1w
PANHANDLE HEALTH DISTRICT

Healthy People in Healthy Communities

ENVIRONMENTAL HEALTH
8500 N. ATLAS ROAD

HAYDEN, IDAHO 83835

(208) 415-5200

http://www2.state id.us/phdl
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SOIL ANALYSIS RESULTS RECEIVED
Randy Broesch JUL 3 0 2007
Ruen-Yeager & Associates
3201 N. Huetter Rd. IDWR/North

Coeur d’Alene, ID 83814
RE: WILD RIDGE LARGE SOIL ABSORPTION SYSTEM TEST HOLES DATA AND TYPE

Mr. Broesch:

On February 20, 2007 & March 9, 2007, a soil analysis was performed on parcel # SINO5SW-04-8330. The results of
that analysis are attached. This soil analysis does not constitute approval or disapproval of the site in question
with respect to potential development of any kind. This data is for information purposes only. Proposed field
1 was conducted on February 20, 2007. Proposed field 2 was conducted on March 9, 2007.

TEST HOLE SOIL ANALYSIS COMMENTS
13001 : Loamy Sand 0-48” Field1
Decomyp. Granite/sand 48-60” Ground Water Monitor

Loamy Sand 60-75”
Decomp. Granite 75-140”

13007 Silt/Sandy loam 0-30” Field 1
Decomp. Granite w/ sand 30-48”
Decomp. Granite 48-168"

13008 Silty Sand 0-14” Field 1
Decomp. Granite with stones 14- Ground Water Monitor — about 150 from
162" surface water nunoff

13011 Silty/Sandy Loam 0-32” Field 1
Silty Sand 32-46” Ground Water Monitor — about 200 from
Decomp. Granite 46-158” surface water runoff

13012 Silty/Sandy Loam 0-72” Field 1
Rock bed at 727 Bad Hole

13011.5 Silty Sand 0-19” Field 1

Loamy Sand 19-46"
Decomp. Granite with sand 46-158”

13006.5 Same as TH 13011.5 Field 1
305.125N Silt Loam 0-72" Field 2
Silty Sand 72-168” Bad Hole, 75° from seasonal drainage —

Ground water monitor
Water level in sand 577
; Surfaced water 156" _

305.1258W Silt Loam 0-34" Field2

Silty Sand 24-180” 264’ from seasonal drainage
306.1758E Silt Loam 0-26” Field 2

Silty Sand 26-180”
305.250NW Silt Loam 0-21” Field 2

Silty Sand 21-72”
Decomp. Granite w/ Sand & Stony

Bonners Ferry (208) 267-5558, Kellogg (208} 786-7474, Sandpoint (208) 265-6384, St. Maries (208) 245-4556



[ [ 72-168” 1 ]
Date: 2/23/2007 3/2/2007 3/9/2007 3/15/20067 3/23/2007
Piczometer Readings:
Field | (TH 13008) IN'W 0" 0 0 0 0
Field 1 (TH 13011) INE 0" 0 0 0 0
Field 1 (TH 13001) S 0" 0 0 0 0
Surfaced water
13'in 14' hole, |[Water at
Water level in |11.5' in 14'
Field 2 (TH. 305.125N) E soil 57" hole 0
Surface Water:
150" Away 210" Away
from NW 200" Away from from NW
piezometer & NW piezometer piezometer &
NW (TH [S0' from i& 125" away 135" away
13008 North LSAS  ifrom northern Same as Same as  [from northern
area) marker L SAS marker 2/23/07 2/23/07  |LSAS marker
Surface Water:
NE (TH {200' Away
13011 from NW Same as Same as  [Same as
area) iezometer  |Same as 2/23/07 [2/23/07 2/23/07  12/23/07
Date: 3/30/2007  4/3/2007 4/10/2007
Piczometer Readings:
Field 1 {TH 13008) INW 0 0 0 VED
Field 1 (TH 13011) INE 0 0 0 RECE!Y
Field 1 (TH 13001) S O O 0 JUL 3 0 200?
IDWR/MNorth
Field 2 (TH 305.125N) E 0 0 O
Surface Water:
230" Away
from NW
[Piczometer [Just
& 155' awaymuddy
from rea at
NW (TH morthern ormer
13008 Same as  {LSAS urface
area) 3/23/07  marker water
Surface Water:
Just
muddy
area at
INE (TH former
13011 Same as  [Same as surface
area) 2/23/07  [2/23/07 water

Piezometers for Field 1 display no ground water infiltration and Field 2 is temporary ground water at that one low
area. The surface water is considered permanent and will require necessary setbacks to drainfields. Recommend
moving the drainfield south enough meet setback of 300 feet to accommodate test hole variations of soil type from B
to A. This is subject to change if Department of Environmental Quality (DEQ) has more stringent conditions.

‘Bonners Ferry (208} 267-5558, Kellogg (208) 786-7474, Sandpoint (208) 265-6384, St. Maries (208) 245.4556



Individual test holes vary in soil type, but the overall soil type is a B-1. The loading rate will have a final
determination when DEQ has reviewed all information and determines whether further steps will be taken to adjust
it. Please refer to the November 22, 2006 letter with the rest of the requirements in order to lift the sanitary
restrictions.

Sincerely,

stin Rader
Environmental Health Specialist

encl: Test Hole Locations

ce: Thomas Mullan, P.G., LFR, 2310 North Molter Rd, Suite 101, Liberty Lake, WA 99019
Robert Nehring, Wild Ridge Development, LLC, 3216 Wetmore Ave., Suite 202, Everett, WA 98201
DEQ

RECEIVED
JUL 30
IDWR/North

‘Bonners Ferry (208) 267-5558, Kellogg (208) 786-7474, Sandpoint (208) 265-6384, St. Maries (208) 245-4556



CONFERENCE

File: 95-9385
Northern Water LLC
Date: June 27, 2007
Time: 9:00 am.
Place: Department of Water Resources

7600 Mineral Drive
Coeur d Alene, ID 83815
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2 STATE OF IDAHO
DEPARTMENT OF

ENVIRONMENTAL QUALITY
2113 ironwood Parkway » Coeur d’Alene, ldaho 83814 = (208) 769-1422 C.L. "Butch” Otter, Governor
Toni Hardesty, Director
R
July 20,2007 ECEIvep
. UL 2.0 205
Mr. Robert Nehring D
wild Ridge Development, LLC WFVNonh

3216 Wetmore Ave, Ste 202
Everett, WA 98201

RE: Wild Ridge Subdivision, Kootenai County

Dear Mr. Nehring:

" This office has now concluded review as follows of three items related to the drinking water and
wastewater systems being planned for your proposed Wild Ridge subdivision of 109 acres into fifty-four
(54) residential lots located in Section 3 of T51N R3W of Kootenai County.

Drinking Water Supply: A memorandum dated May 14, 2007 by John Smetana, P.E. of Frame
and Smetana described the ability of the existing public drinking water system owned by Northern
Water LLC and presently serving the sixty-four (64) residential lots in Lost Creek Estates
subdivision, to be expanded to provide drinking water to Wwild Ridge. The two existing wells are
extracting water from the Spokane Valley- Rathdrum Prairie Aquifer, have been found to produce
water that complies with Idaho drinking water standards, were test pumped at 195 gallons per
minute (gpm), and have installed pumps capable of 142 gpm. Based on reasonable water demand
estimates, the memorandum concluded that these two wells should be capable of producing enough
water to meet water demand from the 118 lots ultimately served in the two subdivisions. Prior to
preparation of plans and specifications for construction of the expanded water system, the engineer
indicated that a more detailed engineering report would be completed discussing in detail design of
the water conveyance, storage, and distribution systems needed in Wild Ridge.

DEQ concurs with the engineer’s conclusion that the water system serving Lost Creek Estates has
the capacity to be expanded to serve the proposed subdivision called Wild Ridge. At the conclusion
of preliminary plat reviews, DEQ will need to review the engineering report prepared to describe,
select, and size the improvements needed to implement this expansion in accordance with the Idaho
Rules for Public Drinking Water Systems (IDAPA 58.01 .08)

Large Soil Absorption System - Site and Loading Rate Approval: The design engineers for the
wastewater systems serving the proposed subdivision at Ruen Yeager and Associates indicated that
a large soil absorption system (LSAS) as defined in the Idaho Individual/Subsurface Sewage
Disposal Rules (IDAPA 58.01.03) is being proposed for all 54 lots. The first step for review of a
LSAS involves site and loading rate evaluation by the PHD.

On February 20, and March 9, 2007 the Panhandle Health District (PHD) evaluated a number of test
holes in the vicinity of two proposed LSAS sites (Field 1 and Field 2) and issued conclusions in a
letter dated May 10, 2007. The soil type was determined to be B-1 with an associated wastewater



Wild Ridge Subdivision
July 20, 2007
Page 2

application rate of 0.6 gallons per day per square foot (gpd/f?). The PHD report included data on
depth to ground water and distance to surface water that need to be reflected when the boundaries of

the L.SASs are established.

With 54 lots involving three bedroom homes producing 250 gallons per day (gpd) of sewage, the
LSAS will need to accommodate up to 13,500 gpd. This will involve construction of two
independent LSAS modules since the maximum size allowed by the Rules for a LSAS is 10,000
gpd. Two fully-sized drainfields and one replacement area must be provided for each module.

At the conclusion of preliminary plat reviews, DEQ will need to review an engineering report
prepared by the design engineer describing design of the proposed LSAS.

Site Investigation: Following LSAS site and loading rate evaluation, the next preliminary review
step identified in the Individual/Subsurface Sewage Disposal Rules is that a site investigation be
undertaken concluding that the effiuent from the LSAS will not adversely impact or harm the waters
of the State. Typically, this investigation has involved a Nutrient/Pathogen Evaluation as
recommended by DEQ that models expected water quality impacts of the LSAS to ground water.

On May 16, 2007 this office received a Level 1 Nutrient—Pathogen Evaluation for Wild Ridge
Subdivision as prepared by Thomas Mullen, P.G. with LFR Inc. Subsequent reviews of the report
by Gary Stevens, P.G. at this office and submittals of additional documentation by Mr. Mullen was
undertaken. The result of this review is that DEQ concurs with the conclusion of the report that the
proposed LSAS can be constructed and operated without an adverse impact to ground water quality.

With satisfaction of our requirements as indicated above for water supply capacity, LSAS site and loading
rate approval, and water quality impacts, DEQ has no objection to Kootenai County acceptance of the
preliminary piat for Wiid Ridge subdivision. Once this action has been completed, we will be prepared to
review and approve engineering reports and plans and specifications related to construction of the public
drinking water system extension and LSAS systems serving the proposed subdivision.

Sincerely,

9 ey

Gary J. Gafiney, P.E.

c.

Tom Mullen, LFR Inc., 2310 N Molter Rd, Ste 101, Liberty Lake, WA 99019
Randy Broesch, Ruen-Yeager and Associates, 3201 N Huetter, CdA

Steve Syrcle, Tri-State Consulting Engineers, 1400 Northwood Center Court, CdA
Mark Mussman, Kootenai County Planning Dept., CdA

Norm Waldo, Northern Water LLC, 181 Lost Springs Ranch Rd, Post Falls

Jack S;hetana, Frame and Smetana, CdA
Nathan Church, PHD, Hayden
(#9909 filed with Wild Ridge LSAS sewer)
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BEFORE THE DEPARTMENT OF WATER RESOURCES
OF THE

STATE OF IDAHO

IN THE MATTER OF APPLICATION )
FOR PERMIT NO. 95-9385 in the name of ) NOTICE OF CONFERENCE
NORTHERN WATER LLC )

)

On March 27, 2007, NORTHERN WATER LLC filed with the Department of Water Resources (department)
Application for Permit No. 95-9385. The application was protested by SHANNA BUBLITZ.

The department has scheduled the matter for hearing on June 27, 2007 at 9:00 am at the Department of
Water Resources, 7600 Mineral Drive, Coeur d Alene, Idaho. The hearing will be held in accordance with provisions
of Chapters 2 and 17, Title 42 and Chapter 52, Titie 67, Idaho Code, the adopted Rules of Procedure of the
department and Water Appropriation Rules 40 and 45. A copy of the rules may be obtained from the department
upon request. The presiding officer at the conference &/or hearing will be Robert G. Haynes, P.E., Northern Regional
Manager.

If you plan to offer exhibits for the record, note that IDAPA Rule of Procedure 37.01.01606 requires that you
provide a copy of exhibits to each party and to the presiding officer.

The conference &/or hearing will be conducted in a facility which meets the accessibility requirements of the
Americans with Disabilities Act. If you require special accommodations in order to attend, participate in or understand
the conference &/or hearing, please advise the department within ten (10) days prior to the conference &/or hearing.

All parties to the matter will have the opportunity to respond and present information and argument on all
issues involved.

Dated this 12th day of June, 2007.

ey ALK Horror

Regional Manager ]

o Q
| hereby certify that on the _/ A day of LLrte_—- 2007, | mailed a true and correct copy, postage
prepaid, of this document to the applicants(s) and pro‘éstant(s) listed below:

O&CA—.MM_/

Administrative Assistant

Certified Mail
Northern Water LLC, 1831 Lost Springs Ranch Rd., Post Falls, ID 83854
Shanna Bublitz, PO Box 827, Rathdrum ID 83858

Hotice of Hearing &/or Conference



CONFERENCE AND HEARING PROCEDURE
APPLICATION FOR PERMIT
ISSUES

Section 42-203A, Idaho Code, requires the department to consider the following issues in connection with an
application for permit:

1. Will the proposed appropriation injure other water rights?

2. Is the water supply sufficient for the purpose for which it is sought to be
appropriated?

3. Was the application made in good faith or for delay or speculative purposes?

4, Does the applicant have sufficient financial resources with which to complete the

proposed project?

5. Will the proposed use conflict with the local public interest, where local public
interest is defined as interests that the people in the area directly affected by a
proposed water use have in the effects of such use on the public water resource?

6. Will the proposed use be contrary to the conservation of water resources within the
State of Idaho?

7. Will the proposed use adversely affect the local economy of the watershed or
local area within which the source of water for the proposed use originates, in the
case where the place of use is outside of the watershed or local area where the
source of water originates?

BURDEN OF PROOF

The applicant has the initial burden of proof for issues 1, 2, 3, 4, 6 and 7 above and must provide evidence
for the depariment to evaluate these criteria.

The initial burden of proof on issue 5 above lies with both the applicant and protestant as to factors of which
they are most knowledgeable and cognizant. The applicant has the ultimate burden of persuasion, however, for this
issue.

PROCEDURE
The department generally conducts an informal conference with the parties to determine the issues and to try

1o settle a protested matter before a hearing is scheduled. If a hearing is held, the department will issue a written
decision based on the hearing record.

Notice of Hearing &/or Conference



CONFERENCE AND HEARING PROCEDURE Page Two

CONFERENCE

The purpose of a prehearing conference is to provide the opportunity for the parties and the department to
familiarize themselves with a contested matter and to attempt to resolve the matter. At the conference, the
department may also formulate and simplify the issues, identify documents to avoid unnecessary proof, exchange
proposed exhibits or prepared testimony, limit witnesses, discuss settiement or make settlement offers, schedule
hearings, establish procedure at hearing and address other matters that may expedite orderly conduct and disposition
of the proceeding or its settlement.

HEARING

The depariment will tape record the hearing. Copies of a hearing are available upon request and the
payment of the cost of reproducing the tape.

The hearing likely will be conducted by a hearing officer appointed by the Director rather than by the Director
himself. If so, the hearing officer will prepare a recommended order for the Director's consideration. Parties can file
exceptions to a recommended order, briefs in support of the exceptions or may request oral argument. Parties may
seek judicial review of any final order issued by the director.

Parties may by written stipulation waive the right to a recommended order, particularly when a shortened
decision process is desirable or necessary. Such a waiver does not eliminate any rights of the parties in connection
with the final order and judicial review of the order.

EXHIBITS

A party who plans to offer an exhibit as part of the hearing record must provide a copy of the proposed exhibit
to the parties and to the hearing officer.

AMERICANS WITH DISABILITIES ACT
Any hearing scheduled will be conducted in a facility which meets the accessibility requirements of the

Americans with Disabilities Act. If you require special accommodations in order to attend, participate in or understand
the hearing, please advise the department within ten (120) days prior to the hearing.

Notice of Hearing &/or Conference



SUNDER- o s e T P COMPLETT THIS SECTION ~M DELIVE™

;. Complete’items 1, 2, and 3. Also complete A. Slgna}
_Ht&r 4 if Restricted Delivery is-desired. - X O Agent
B Print your name and address on the féverse - L - _ O Address=s_
so that we can retum the card toyou. - . .- B. Recelved by ( Printad Name) C. Date of Delivery

W Attach this card to the back pf the mailpiece, zé ! 1 f E _ ;5 o Z

or on the front if space permits.
D. Is delivery address different from item 17 J Yes
1. Article Add to: If YES, enter delivery address below: o

Nerthern Water HE - RECEIVED
/gaﬂ.asf’ #)ﬂn‘?sﬁl&é‘ JUN 18 2007
st FMS D gagg'-/ 3. Service Type IDWR/North

ertiilted Mall  [J Express Mall
O Registered [ Return Receipt for Merchandlse
OnseredMall [ C.OD.

4. Restricted Delivery? (Exira Fee} O Yes

o

2. Article Number ” ' 0os SELH 00T - Gaa i
(Transfor from service labe) 7004 1000004 H73c
PS Form 3811, February 2004 Domestic Return Receipt 102595-02-M-1540

SENDER: COMPLE T 145 SECTION COMPLETE 1HIS SECFIUN ON GELIVERY

B Complete items 1, 2, and 3. Also complete
item 4 If Restricted Delivery is desired.

B Print your name and address on the reverse
s¢ that we can return the card to you.

W Attach this card to the back of the mailpiece,
br on the front if space permits.

1. Article Addressed to:

B. Reoeﬁed by ( Printsd Name) - Date of Delivery

gs different from item 1?7 [ Yes
ory address below: [ No

‘ RECE
L it VED
Shenna 6«1/@/1 JUN 18 2007

fo briza S TOWRNom,
TZQ,{'&J 473/ 4 !D ?*3 gﬁ? D.Reglsterad Exﬁlﬁ:m for Merchandise

O Insured Mail [ C.0.D.
4. Restricted Delivery? (Extra Fea) O Yes

ZMlGION ber
(ﬁensrar_l;rlgmsew{celabd) 7004 2510 00DO 4998 9725

PS Form 3811, February 2004 Domestic Return Receipt 102595-02-M-1540 |




| I!!IIIl%l'l'llIH"llll"lllll“lll!lli‘l”lt”sllllI“ill'll" ‘)“‘Q"

£9/.-218€8 Gl INITV Q HNIOD
001 318 - HA TYHUININ N 0092

S3VHNOSAH HALVM 40 M!OR EcE
VE[

-

+ XOq SI} Ul p+dIZ PUE ‘SSaIppe ‘oweu 1nok juud eﬂawmwyﬂﬁ .
D19 'ON Huwsed
Sdsn :
pled soo4 ¢ ebejsod _ o
1B sse| -8 IDIANIAS VLSO SALVLS d3LiNR

" UNITED STATES POSTAL SERVICE _ First-Class Mall
Postage & Fees Paitl
USPS
Permit No. G-10 -

* Sender: Please print your name, address, and ZIP+4 in this box ®

DEPT OF WATER RESOUR
7800 N MINERAL DR — STE":EOSO
CQEUR D ALENE 1D 83815-7763




TO

FRAME & SMETANA, P.A. R
CONSULTING ENGINEERS & c

603 North 4th Street M4 ¥, & i

Phone (208) 664-2121 - Fax (208) 765-5502

COEUR D'ALENE, IDAHO 83814 /ou%i 2@;

: NORM WALDO, NORTHERN WATER L.L.C.
FROM.: JOHN A. SMETANA, P.E. ‘,

SUBJECT: WATER SERVICE FOR WILD RIDGE SUBDIVISION
DATE: MAY 14, 2007

At your request, | have made a preliminary analysis to determine the ability of the Lost

Creek Estates water system (parent system) to be expanded to serve the proposed Wild

Ridge Subdivision (Wild Ridge). This analysis considers the following system

components:

1. Existing/future storage and distribution.
2. Well source capacity.
3. Well source expansion opportunity.

4. Well discharge piping to storage and distribution.

ANALYSIS

. Existing/Future Storage and Distribution

The parent system includes a 120,000-gallon concrete reservoir and 8” diameter
distribution lines. The reservoir is sufficient for peak domestic and fire {low demands
at Lost Creek Estates but does not provide excess storage for Wild Ridge. It will be
necessary for Wild Ridge to provide properly sized and positioned storage for its peak
domestic and fire flow demands. It is assumed that the Wild Ridge infrastructure
design is the subject of a developer-sponsored engineering report and is, therefore,
not included in this analysis. The existing 8” distribution system would convey water

to the connection point with Wild Ridge. The flow rate of conveyance to Wild
Ridge will need to be restricted to the maximum average daily domestic flow plus an

amount to allow reservoir recovery in the event of depletion of fire storage. As



Norm Waldo

Page 2

May 14, 2007
before, it 1s not the purpose of this analysis to propose the Wild Ridge demand flows,
but I anticipate a reservoir fill flow range of 50 to 100 g.p.m. may be identified in
another report. Because the existing distribution system is sized for fire flows of
1,000+ g.p.m., it has the capacity to provide the anticipated Wild Ridge reservoir fill
rate without diminishing water service to users on the parent system.

2. Well Source Capacity

The parent system includes two wells flow tested at 195 g.p.m. each. The existing
well pumping systems are rated at 142 g.p.m. each and are configured in a duplex,
alternating, both pumps on for high demand format. Assuming that peak use flows
and fire flow storage are provided by reservoir sizing, average daily use will be
considered in this analysis to evaluate source capacity requirements.

Both subdivisions feature water use and conservation restrictions by agreement,
water rate schedules, C.C. & R.s and negotiated water rights. Nonetheless, this
analysis will consider a higher than anticipated domestic and irrigation use of 1,500
g.p.d. per lot to allow a factor of safety. The combined projected use can be

calculated as follows:

Lost Creek Estates: 64 lots x 1,500 g.p.d. = 96,000 g.p.d.
Wild Ridge: 54 lots x 1,500 g.p.d. = 81.000 g.p.d.

TOTAL = 177,000 g.p.d.

Therefore, average combined flow is 123 g.p.m.

There may be some incidental flows for common areas and entrance features, but
they are considered negligible in this analysis. The projected average daily use
during periods of potential high irrigation (123 g.p.m.) is less than the capacity of one
well pump (142 g.p.m.). This allows the second well pump to serve in a
redundant/back-up role and be available to supplement fire flows if necessary.

3. Well Source Expansion Opportunities

Assuming approval of the requested increase for water rights from 0.50 c.fis. to
0.75 c.f.s., each well system could be expanded to approximately 170+ g.p.m. (340+
g.p.m. total). The existing power supply and well construction is sized for expansion.

The pumps, motors, drop pipe, pitless adaptors, electrical components and vault



Norm Waldo

Page 3

May 14, 2007
piping will require upgrading to accommodate the expansion. As demonstrated in
item 2 above, expansion of the source certainly will not be required in the initial

phases of development but could be expanded in the future if desired.
4. Well Discharge Piping to Storage and Distribution

The existing well piping manifolds the discharge lines after the meter vault into a
single 6” PVC pipe designed to accommodate the increased flow. At 340+ gp.m.,

the velocity is approximately 4 f.p.s. and the friction loss is in an acceptable range.

Summary

Based on this analysis, it is my opinion the Northern Water L.L.C. system currently
serving Lost Creek Estates has the capacity to supply water to the proposed Wild Ridge
Subdivision subject to conformance with the assumptions and expansion requirements
outlined above. Furthermore, I recommend completion of the development final
engineering reports, construction plans and water right request approval be conditions of
final plat approval.

If you have any questions, please contact me.
JAS:cas

xc: Wild Ridge L.L.C.
Gary Gaffney, Idaho Department of Environmental Quality
Dave LePard, Idaho Department of Water Resources
Jay Lockhart, Kootenai County Planner



State of Idaho
DEPARTMENT OF WATER RESOURCES

7600 Mineral Drive, Suite 100 « Coeur d’Alene, Idaho 83815
Phone: (208) 762-2800 « Fax: (208) 762-2819 - Web Site: www.idwr.idaho.gov

NORTHERN REGION C.L.“BUTCH” OTTER
Governor
May 21, 2007 DAVID R. TUTHILL, JR.

Interim Director

NORTHERN WATER LLC
1831 LOST SPRINGS RANCH RD
POST FALLS ID 83854

Re: Application to Permit No. 95-9385

Enclosed is a copy of a protest filed against the approval of the above referenced application. The
Department suggests you contact the protestant directly to determine the nature of the protest and, if
possible, to resolve the matter without action by the Department. In our experience, informal discussion
between the parties prior to initiation of formal proceedings often leads to resolution of the protest.

If the protest cannot be resolved informally, the matter wilt be scheduled for conference and/or hearing. The
following are the criteria the Department must consider in either approving or denying the application (Section
42-203, Idaho Code):

1. Will the proposed use reduce the quantity of water under existing water rights?

2. s the proposed water supply insufficient for the purpose intended?

3. s the application made in good faith or for delay or speculative purposes?

4, Has the applicant sufficient financial resources with which to complete the project?

5. Will the proposed use conflict with the local public interest?

6. Will the proposed use be contrary to the conservation of water resources within the State of ldaho?
7. Will the proposed use adversely affect the local economy of the watershed or local area within

which the source of water for the proposed use originates, in the case where the place of use is
outside of the watershed or local area where the source of water originates?

You will be notified at a later date of the time and place of the conference and/or hearing. Please contact this
office if you have any questions regarding this procedure.

~ Sincerely,

ROBERT G. HAYNES, P.E. a

Regional Manager
RGH:db

Enclosure



State of Idaho
DEPARTMENT OF WATER RESOURCES

7600 Mineral Drive, Suite 100 » Coeur d’ Alene, Idaho 83815
Phone: (208) 762-2800 « Fax: (208) 762-2819 - Web Site: www.idwr.idaho.gov

NORTHERN REGION C. L. “BUTCH” OTTER
Governor
May 21, 2007 DAVID R. TUTHILL, JR.

Interim Director

SHANNA BUBLITZ
PO BOX 827
RATHDRUM D 83858

Re: Application to Permit No. 95-9385 Northern Water LLC

Dear Ms. Bublitz:

The Department of Water Resources acknowledges receipt of your protest against the approval of the above
referenced application. A copy of your protest has been sent to the applicant. The Department suggests that
you contact the applicant directly for details regarding the application, and if possible, 10 resolve the matter
without action by the Department. In our experience, informal discussion between the parties prior to
initiation of formal proceedings often leads to resolution of the protest.

If the protest cannot be resolved informally, the matter will be scheduled for conference and/or hearing. The
following are criteria the Department must consider in either approving or denying the application (Section 42-
203, Idaho Code):

1. Will the proposed use reduce the quantity of water under existing water rights?

2. Is the proposed water supply insufficient for the purpose intended?

3. Is the application made in good faith or for delay or speculative purposes?

4, Has the applicant sufficient financial resources with which to complete the project?

5. Will the proposed use conflict with the local public interest?

6. Will the proposed use be contrary to the conservation of water resources within the State of Idaho?
7. Will the proposed use adversely affect the local economy of the watershed or local area within

which the source of water for the proposed use originates, in the case where the place of use is
outside of the watershed or local area where the source of water originates?

You will be notified at a later date of the time and place of the conference and/or hearing. Please contact this
office if you have any questions regarding this procedure.,

Sincerely,

CelorndD QW

ROBERT G. HAYNES, P.E.
Regional Manager

RGH/db
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November 26, 1999

STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES RECEIVED
NOTICE OF PROTEST MAY 2.1 2007

IDWR/North

This form may be used to file a protest with the department under sections 42-108B, 42-203A, 42-203C, 42-21 1; 42.222 and 42-224,
Idaho Code. The department will also accept a timely protest not completed on this form if it contains the same information.
: NORTHERN
1. Matter being protested WHATER, APPLICATION WATER RIGHT #95-9385 WATER,
L.C

2. Name of protestant SHANN A BulLITZ

3. Protestant’s Representative for service (If different than protestant)

/A

4. Service mailing address O Bok 827 ) KATHPRUM , (D 8385%

5. Service telephone no. ACE- 08F-090>

6. Basis of protest (including statement of facts and law upon which the protest is based) See a;ﬁvucﬁ_u{

| Ov‘ijiymﬁ waden. /u'ﬁuj- aqop(.lccdu-}\ CP 3 3>

2. Koolewas Cmm’f'h‘ OJW\.'DM‘\MLG‘N‘(- Plan: Goal 2. Water QMLA‘U,

=, ! Y 'K i : Cfod-'( = wm SMSM
(additional pages may be attached to describe nature of the protest) \_’ .‘QL‘,(

7. What would resolve your protest? / D Gu%n 3)
_der alfo cled g >

I hereby, acknowledge that if I, or my designated representative, fails to appear at any regularly scheduled
conference or hearing in the matter of which I have been notified at the address above, the department may
issue a notice of proposed default against me in this matter for failure to appear. 1 also verify that I have served
a copy of this protest upon the applicant.

Signed this 2/ 27 day of \—rnagr , ,2000. 2002
Protestant e 4
Al/A

Protestant’s Repfesentative



1 P?Z%B

NOTE:

A protestant is required to timely file a protest with the department together with a $25.00 protest fec for
each application being protested in order for the protestant to be considered a full party by the department.
In addition, the department’s Rule of Procedure, IDAPA 37.01.01203, requires a protestant to send a copy
of a protest to the applicant.

INSTRUCTIONS
. The matter being protested must be clearly identified. A typical matter is identified by the application
number such as “Application for Permit No. in the name of ”or
“Application for Transfer No. in the name of 7

Show the name of the protestant. Only one (1) protestant may be shown per protest form. If this protest form
is signed by more than one person, the hearing officer will consider the first signer as the official protestant
and the representative for service of documents.

. Ifthe protestant is represented by an attorney or other authorized fepresentative, show the representative’s
name. The department then will serve documents on the representative and upon the protestant if
specifically requested.

Show the address where the department is to serve the documents. This should be the address of the
authorized representative unless the protestant does not designate a representative.

. Show the telephone number of the authorized representative unless the protestant does not designate a
service representative.

Specifically describe the nature of the protest.

. Describe the relief being sought by the protestant.

Received by

FOR DEPARTMENT USE ONLY
(io Date {'/3//0_7 Time 57:0?_/‘4
$25.00 fee Receipted by Qb i PO g 5@@ Date
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Page 2: Noti  of Protest to Water Right Applicatic 1D #95-9385
Item 6. Basis of Protest:

1. The original application for water rights (ID#95-9123) for Lost Creek Estates (LCE),
now managed by Northern Water, LLC, specified the Description of place of use as
“within Service Area of Lost Creek Development.” (see item 9.) This application is for
use outside the property owned and managed by Northern Water, LLC,

2. Kootenai County Comprehensive Plan

Goal 2: Maintain the existing high quality of groundwater in Kootenai County.
Objective 3: Recognize that the Rothdrum Prairie Aquifer has been designated as a
“ole-source” drinking water supply” by the Federal government, and its protection is
vital to the overall well-being of the Kootenai, County, Idaho, and Spokane County,
Washington.

The Hidden Valley drainage area, which includes Lost Creek, is designated a “Critical
Aquifer Recharge Area” (CARA), located at the Northern perimeter of the Rathdrum
Prairie Aquifer. This is an exceptionally sensitive area which resulted in the placing of
strict conditions on the treatment of wastewater from the Lost Creek Estates
(estimated at 19,200 gallons per day). In addition, a seven-page letter from Gary
Stevens, Hydrologist with Idaho DEQ, dated November, 2004, made every effort to
outline false assumptions and possible risk encountered with the clustering of 64 homes
ot this site. The actual data will not be known until the final phase is complete and
studies are made on the effect on local wells and the quality of drinking water that will
enter the aquifer at sites below gradient.

3. Kootenai County Comprehensive Plan, Goal 3: Ensure that the demand of
groundwater resources does not exceed sustainable yield.

The only data available in the surrounding region of the proposed request is at the
Hovt Ranch near the intersection of N. Church and W. Hoyt Rd. In 2002, the IDWR
estimated in excess of 120 GPM from the wells that service this cluster of approximately
37 homes. The summer water production for 2 years was approximately 25 GPM,
causing emergency wells to be dug and placed in the water system at great expense to
the home owners. The Washington/ldaho bi-state study has recently been completed
and will give more real data for the flow of water in this area.

Item 7. What would resolve your protest?

1. Northern Water, LLC, provides water within the boundaries of Lost Creek Estates
(LCE), which is stated in the original application. If it's jurisdiction is outside the
boundaries of L.CE .

2. Completion of the existing subdivision plan at Lost Creek Estates to ensure that the
quality of water at the Critical recharge area is not degraded:; written input from DEQ
that the existing homes did not ruin the sole-source water supply and that an
additional 54 homes will fulfill the same goal.

3, In light of the new data provided by the Federal Bi-State study, allow time for both
Kootenai County and Spokane County experts to give written consideration to the
critical nature of the area and agreement to allow new municipal water rights, which
will set a precedent for this recharge area.

P? 29 3
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Idaho Department of Water Resources Receipt

Receipt ID N018386

Payment Date 0 —
Amount $25.00 Received 5!21/__2007 2:10:40 PM  Region | Northern . Status
Payment

T

YP¢ Cash

Payer SHANNA BUBLITZ |
Comment Protest re: 95-9385 - Northern Water LLC
Fee Detail
Amount Description Fund FD PCA SO

$25.00 PROTESTS 0229 21 65103 1155
A7)
Signature Line (Dept. Representative)
5/21/2007

http://wenet/apps/appsRecptScreens/EnterReceipt.asp



AFFIDAVIT OF PUBLICATION

STATE OF IDAHO, ss
County of Kootena, '

“Jf\r( Qi by = "x{.'))k—& LA e bING first duly sworn
JUUUS. TSSO o W e SN N r\)

upon oath deposes and says: N |
1. 1 am now and at ail times hereinafter mentioned was a citizen of the United

States, resident of the State of Idaho, over the age of twenty-one years and not a

party of the above entitled action. . . o
2. I am now and at all times hereinafter mentioned was the printer (principal cler

of the "Coeur d'Alene Press,” a newspaper printed and published daily e?(cept

Sunday in Coeur d'Alene, Kootenai County, idahe, and having a general circulation in

said county.

3 The L. U\,\ﬁh(u\’\ oXace

of which the annexed is a printed copy, was published in the regular ., \/\UEQQ .......... Z.r.t,‘%,.
issue of said newspaper for i~y u"%('_)nr"nsecut:ve daa g _—2} . ,du
commencing on the 3 . dayof J Crny 20 an

endingonthe [L\ ____________________ day of u]/ﬂfum d '] 20 & 4 . andsuch

publication was made as often during said period as s4if ...

newspaper was regularly issued. | - '
4. That said newspaper has been continuously and uninterruptedly published in

said Kootenat County, during a period of more than seven ywiaight nsecutve weeks

immediately prior to the first publication of said notice ... [ AL
l R AV]eary  inthe year of - ZP0 F before mé,

On this Ji day of -

a Notary Fublic, personally appeared ijféﬂa 4&%? J. ol 2 §c,£¢ 14 } S
known or identified to me to be the person whose name subscribed to the withih instrument, and
being by me first duly sworn, declared that the statements therein are true, and acknowledged

Natary Public for the State of Idaho,
residing at Coeur d'Alene, Idaho.

to me that he executed the same.

“ : C - WY ﬂ"f'!"lM'é‘eﬁi%il(ﬁ‘hEEPéRES s/18/0¢
: SR Elvep

YAY 14 2007
iDWR/Norfh

LEGAL NOTICE

The following application (s) have been filed to apprdpriate the pub-
lic waters of the State of Idaho:

95-9385

NORTHERN WATER LLC
1831 LOST SPRINGS RANCH RD
POST FALLS ID 83854
Point(s) of Diversion(2) SESE 53 T51N RO5W KOOTENALI County
Source GROUND WATER
Use: MUNICIPAL 01/01To 12/31 0.25 CFS
Use: FIRE PROTECTION 01/01 To 12/31 0.5 CFS
‘Total Diversion; 0.75 CFS

Date Filed:
Place Of Use:
T5IN RO5W S4
Place Of Use;

03/27/2007

FIRE PROTECTION

NESE NWSE SWSE SESE
MUNICIPAL

Remark: Municipal use is within service area of applicant,

959386
DAVID RILEY

9630 BENTLEY CIR
CATALDO ID 83810
Point(s) of Diversion L1 (NENE) S5 T49N R02W KOOTENAI Co.

Source GROUND WATER

Use: COMMERCIAL 01/01 To 12/31 0.1 CFS
Total Diversion: - 01CFS

Date Filed: 03/05/2007

Place Of Use: COMMERCIAL

T49N RO2W S5
Remark: Commer:

NENE Lot1 NWNE Lot 2
cial use is for 55 RV sites, 3 cabins, laundry room,

3 restrooms and irrigation of small COMMmOn area.

95-9387

FOX COURT HO
PO BOX 741
POSTFALLS ID

MEOWNERS ASSN INC.
83877

Point(s) of Diversion SWSW S29 TSIN ROSW KOOTENAI County
Source GROUND WATER
Use: IRRIGATION 04/01 To 11/30 0.06 CFS
Use: STOCKWATER 01/01To 12/31 0.02 CFS
Use: DOMESTIC 01/01To 12/31 0.1 CFS
Total Diversion: 0.18 CFS
Date Filed: 04/17 /2007
Place Of Use: DOMESTIC

T5IN RO5W S29

SWSW SESW

Place Of Use: IRRIGATION & STOCKWATER same as DOMESTIC

TSIN ROSW S29

SWSW SESW

Number of Acres?2
Remark: Domestic use is for 4 homes.

955388

Stockwater use is for 8 head of mixed stock.

DAVID P GIBSON
LINDA K GIBSON

GARY L. GIBSON
PO BOX 2421

POST FALLS ID 83877

Point(s) of Divers
Source GROUND

ion SESW 529 T51N ROSW KOOTENAI County
WATER

Use: IRRIGATION 04/01 To 11/30 0.16 CFS

Use: STOCKWATER 01/01To 12/31 0.02 CFS
Total Diversion: 0.18 CFS

Date Filed: 04/17/2007

Place Of Use: IRRIGATION

T51N ROSW S29

SESW

Number of Acres8
Place Of Use:; STOCKWATER same as IRRIGATION

Remark: Stockwai

er use is for 15 head of mixed stock

Permits will be subject to all prior water rights. Protests may be
submitted based on the criteria of Sec 42-203A, Idaho Code.
Any protest against the approval of this application must be filed

with the Director,

Dept. of Water Resource, Northern Region, 7600

Mineral Drive, Suite 100, Coeur D’ Alene ID 83815 together with a
protest fee of $25.00 for each application on or before 05/21/2007.
The protestant must also send a copy of the protest to the applicant.

Legal 83
May 3, 10, 2007

DAVID R. TUTHILL, JR., Director



The following application(s) have b. .1 filed to appropriate the public
waters of the State of 1daho:

95-9385

NORTHERN WATER LLC

1831 LOST SPRINGS RANCH RD

POST FALLS ID 83854

Point(s) of Diversion(2) SESE $3 T51N RO5W KOOTENAI County
Source GROUND WATER

Use: MUNICIPAL 01/01 To 12/31 0.25CFS
Use: FIRE PROTECTION 01/01 To 12/31 0.5 CFS
Total Diversion: 0.75 CFS

Date Filed: 03/27/2007

Place Of Use: FIRE PROTECTION

T51N ROSW S4 NESE NWSE SWSE SESE

Place Of Use: MUNICIPAL

Remark: Municipal use is within service area of applicant.

95-9386
DAVID RILEY
9630 BENTLEY CIR
CATALDO ID 83810
Point(s) of Diversion L1 (NENE) S5 T49N RO2W KOOTENAI County
Source GROUND WATER
Use: COMMERCIAL 01/01 To 12/31 0.1 CFS
Total Diversion: 0.1 CFS
Date Filed: 03/05/2007
Place Of Use: COMMERCIAL
T49N RO2W S5 NENE Lot1 NWNE Lot 2
Ramark: Commercial use is for 55 RV sites, 3 cabins, laundry room,
3 restrooms and irrigation of small common area.

95-9387

FOX COURT HOMECWNERS ASSN INC.

PO BOX 741

POST FALLS 1D 83877

Point(s) of Diversion SWSW 5§28 T51N RO5W KOOTENAI County
Source GROUND WATER

Use: IRRIGATION 04/01 To 11/30 0.06 CFS

Use: STOCKWATER 01/01 To 12/31 002 CFS

Use: DOMESTIC 01/01 To 12/31 0.1 CFS
Total Diversion: 0.18 CFS

Date Filed: 04/17/2007
Place Of Use: DOMESTIC
T51N ROSW S29 SWSW SESW
Place Of Use: IRRIGATION & STOCKWATER same as DOMESTIC
T51N RO5W 529 SWSW SESW
Number of Acres 2
Remark: Domestic use is for 4 homes.
Stockwater use is for 8 head of mixed stock.

95-9388

DAVID P GIBSON

LINDA K GIBSON

GARY L GIBSON

PO BOX 2421

POST FALLS ID 83877

Point{s) of Diversion SESW 529 T51N RO5W KOOTENAI County
Source GROUND WATER

Use: IRRIGATION 04/01 To 11/30 0,16 CFS
Use: STOCKWATER 01/01 To 12/31 0.02CFS
Total Diversion: 0.18 CFS

Date Filed: 04/17/2007

Place Of Use: IRRIGATION

T51N ROSW 829 SESW

Number of Acres 8

Place Of Use: STOCKWATER same as IRRIGATION

Remark: Stockwater use is for 15 head of mixed stock

Permits will be subject to all prior water rights. Protests may be
submitted based on the criteria of Sec 42-203A, |daho Code.

Any protest against the approval of this application must be filed with
the Director, Dept. of Water Resource, Northern Region, 7600
Mineral Drive, Suite 100, Coeur D' Alene ID 83815 together with a
protest fes of $25.00 for sach application on ¢r before 05/21/2007.
The protestant must also send a copy of the protest to the applicant.
DAVID R. TUTHILL, JR., Director ~ Published on May 3 & 10, 2007



State of Idaho
DEPARTMENT OF WATER RESOURCES

Northern Region, 7600 Mineral Drive. Suite 100, Coeur d’Alene, Idaho 83815
Phone: (208) 762-2800 FAX: (208) 762-2819 www.idwr.idaho.gov

C.L. “BUTCH” OTTER
Governor

-

DAVID R, TUTHILL, JR
Director

Please FAX proof copy before this goes to press, to 762-2819
Thanks, Dianne

April 25, 2007

DEE DUQUETTE &/OR GLENDA JEFFERSON
LEGAL NOTICE DEPARTMENT

COEUR D ALENE PRESS
201 N 2ND
COEUR D ALENE ID 83814

RE: Application for Permit No. 95-9385, 95-9386, 95-9387 & 95-9388

Dear Dee & Glenda:

Enclosed you will find a legal notice which we wish to have published in your newspaper on the dates
Indicated, May 3 and 10, 2007, (once a week for two consecutive weekly issues). If you cannot publish the
notice on the proposed dates, please contact us immediately.

An affidavit of publication must be submitted to the Department along with the publication bill. Please
send the affidavit and bill to this office before 05/21/2007. Your cooperation is greatly appreciated, as always.

Thank you for all your help.
Sincerely
Dianne

Dianne Ball
Administrative Assistant



Ball, Dianne

From: Ball, Dianne

Sent: Wednesday, April 25, 2007 11:16 AM

To: Legal Notices-CdA Press (E-mail); Legal Notices-CdA Press2 Glenda Jefferson (E-mail);
Legal Notices-CdA Press3 Dee Duquette (E-mail)

Subject: Legal notice for publication on May 3 and 10, 2007

Good morning, Dee and Glenda,

Attached is our cover letter requesting publicaion of a legal notice on May 3 & 10, 2007. The legai notice is
also attached.

Please fax a proof before this goes to press, to 762-2819.
| will follow up this e-mail with a FAX of the same documents as attached to cover all bases.
If you have ANY questions, please call me at 762-2800.

Thanks for all your good work, and have a marvelous day.

Dianne

Dianne Ball

Administrative Assistant

{daho Dept of Water Resources

7600 Mineral Drive Suite 100

Coeur d'Alene, ID 83815

Phone (208)762-2800 FAX (208)762-2819

Coverletter LegalNotice
4-25-07 CdA e-mai. 4-25-07 CdA e-mai.



State of Idaho
DEPARTMENT OF WATER RESOURCES

7600 Mineral Drive, Suite 100 » Coeur d’Alene, Idaho 83815
Phone: (208) 762-2800 + Fax: (208) 762-2819 + Web Site: www.idwr.idaho.gov

NORTHERN REGION C.L. “BUTCH’(’}OTTER
overnor
April 25, 2007 DAVID R. TUTHILL, JR.
Interim Director

NORTHERN WATER LLC

1831 LOST SPRINGS RANCH RD
POST FALLS 1D 83854

RE: Application for Permit No 95-9385
Dear Applicani(s):

The Department of Water Resources acknowledges receipt of your water right
application. Please refer to the above referenced number in all future correspondence
regarding this application.

A legal notice of the application has been prepared and is scheduled for publication in
the Coeur d Alene Press on May 3 and 10, 2007. Submittal of protests to this
application will be allowed for a period ending ten days after the second publication.

If the application is protested you will be sent a copy of the protest(s). All protests
must be resolved before the application can be considered for approval. If the
protest(s) cannot be resolved voluntarily, the Department will conduct a conference
and/or hearing on the matter.

If the application is not protested, it will be forwarded to our State Office in Boise for
final processing. The State Office will notify you of any action taken on the application
and will send you a copy of the permit if approved. A typical processing time for an
unprotested application is about eight to twelve weeks.

Please feel free to contact this office if you have any questions.
Sincerely,

Keith E. Franklin
Senior Water Resource Agent
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MALCOLM DYMKOSKI

ATTORNEY AT LAW

April 11, 2007

Keith Feanklin

Idaho Department of Water Resources
2600 Mineral De.

Coeur d'Alene, ID 83815

By ?nx: 762-2819

Re: My client: Northern Waeer LLC
‘Water Rights Permit Applicacion

Dear Mr. Eranklin:

I have been advised that the agrecment with the Kootenai Environmental Alliance is not 43 acre-feet per
year. Rather, my client's Applicarion should be construed to allow 42.66 acre-feet per ycar and 75 cfs. If
you have any questions or comments, please contact me. Thank you.

Sincerely,

colm DykaSki

MD/ici

enc.

1110W. Park Placs, Sulte 210 - Cosur d'Alene, 1D B3814 + Tel: (208) 7858077
Fax: (208) 684-8089 » E-mail; dymkoskimal@imbris.nat
Member; |daho State Bar
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Franklin, Keith

From: Barry Rosenberg [barry@kealliance.org]

Sent:  Friday, April 08, 2007 12:21 PM

To: Kurtis Kingsolver

Cc: Norm Waldo; Franklin, Keith

Subject: WILD RIDGE APPLICATION FOR PERMIT NUMBERS

Kartis,

I went to the IDWR today and spoke to Keith Franklin to make sure that we were computing your
Application for Permit correctly. Keith showed me a different way, one that remains municipal and does
not have a separate irrigation component. He computed it figuring the acre-feet per annum for each of
the hook ups, homes, fire station and common areas.

54 Homes @ 700 gallons/day = 42.3 acre-feet per annum
Fire Station @ 50 gallons/day = o2, I
Common areas @ 400 gallons/day (April 1-October 30)= 3
14,168,205 gallons/year = 43:2-AF/annun
Dbk

I decided to use Keith’s method of computation. On line 5 your permit should read total appropriated .75
CFS and/or 43.2 AF/annum.

If you have any questions call. I will be back in the office at 1:30.
Barry

Barry Rosenberg

Executive Director

Kootenai Environmental Alliance
408 Sherman, # 301

Coeur d'Alene, ID 83814

(208) 667-9093

barry(@kealliance.org

4/6/2007
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Franklin, Keith

From: Kingsolver, Kurtis [KKingsol@ci.tacoma.wa.us]
Sent:  Friday, April 06, 2007 2:33 PM
To: Malcolm Dymkoski
Cc: Barry Rosenberg; Darrel Ramus; Randali Broesh: Lepard, Dave; Norm Waldo; Franklin, Keith
Subject: RE: Water Agreement
Malcomb,
This is what Barry and | agreed upon for water usage:
728 gallons per day per hookup (54 hook-ups)
50 gallons per day for the fire station
400 gallons per day for common areas (6 months only)
This amounts to 14,168,205 gallons per year which equates to 43.2 AF/annum or 0.75 cfs.
According to Barry, line 5 on the permit should read total appropriated 0.75 cfs and/or 43.2AF/annum. | spoke
with Keith Franklin earlier this afternoon and | think we all now have the same understanding. From what |

understand, the only real change adding the 43.2 A/annum to the application. Please submit this next week as
soon as possible. If not, according to Dave at Water Resources, we will miss our window for public comment. If

we miss this window we will not be able to move forward with our May 17t hearing date.
Please call me if you have any questions.

Thanks

Darrel,

When | spoke with Malcomb earlier today he said Department of Water Resources needs a scalable drawing of
our site in order to proceed with their process. Will you please provide this to Malcomb as soon as possible.
Malcomb is Norm’s attorney and can be reached at 208-756-6077.

Thanks.

4/6/2007



MALCOLM DYMEKOSKI

ADTORNEY AT LAW

April 4, 2007

Keith Franklin

Idaho Department of Water Resources
7600 Mjneral Dr.

Coeur d’Alene, 1D 83815

By fux: 762-2819

Re: My client: Norchern Water LLC
Water Rights Permic Applicacion

Dear Me. Franklin:

As you and [ discussed by telephone a few moments ago, my client has advised me that, pursuant to an
agreement with the Kootenai Environmental Alliance, the water usage will be 43 acre-feer per year.
Accorapanying this lerter is o copy of the Arvicles of Organization of Novther Water, LLC, I will advise my
client that your office requires a more particular map of the parcel where the appropriated water is to be
applied. If you have any questions or cotnments, please contact me. Thank you.

Sincerely,

MD/ixi
ene.
1110W. Park Plago, Suite 210 » Coeur d'Alens, |0 &3814 » Tel: (208) 765-6077
Fax: (208) 564-6089 « E-mall: dymkoskimal@imbris.net
Mamber: Idaho State Bar
J9vd IHSOANAT £8@91+9980< EZ:T1T 108BZ/PB/ PO



MALCOLM DYMKOSKI

ATTORNEY AT LAW

April 4, 2007

Keich Franklin

1daho Deparcment of Water Resources
7600 Mineral Dr.

Cocur d'Alene, ID 83815

By fux: 762-2819

Re: My client: Northern Water LLC
Water Rights Permit Applicacion

Dear Mr. Eranklin:

As you and [ discussed by telephone a few moments ago, my client has advised me chat, pursuant to an
agreement with the Kootenai Environmental Alliance, che water usage will be 43 ucre-feet per year.
Accompanying this letter is a copy of che Articles of Organigation of Norther Water, LLC, [ will advise my
clienc that your office requires a more particular map of the parcel where the appropriated water is to be
applied. If you have any questions or comments, please contact me. Thank you.

Sincerely,

%mymosi %

MDD/t

<nc.

1110W. Park Place, Suite 210 = Cosur d'Alens, 1 83814 » Tal: {208) 785-8077
Fax: (208) 684-6089 + E-mall: dymkoskimal@@imbris.net
Mamber: Idaho State Bar

ﬂfﬂ/IB 3Fovd INSOHWAT 6889199882 EC:11 [lB@BZ/PA/ro



Franklin, Keith

From: Lepard, Dave

Sent: Wednesday, February 28, 2007 10:50 AM
To: Franklin, Keith

Subject: Fw: Wild Ridge Water Agreement

SKMBT_C45007022
011540.pdf

For your info.

Dave

————— Original Message-----

From: Kingsolver, Kurtis [mailto:KKingscl@ci.tacoma.wa.us]
Sent: Friday, February 23, 2007 8:49 AaM

To: Lepard, Dave

Subject: Wild Ridge Water Agreement

Dave,

This is a copy of the signed water agreement between Wild Ridge, LLC and
KEA. To refresh your memory, Wild Ridge, LLC has an agreement with
Northern Water, LLC such that Northern Water, LLC will provide us water.
However, Northern Water, LLC had a contract with KEA that they would
only apply for enocugh water to serve their site. This agreement allows
Northern Water, LLC to apply for water on our behalf as long as they
follow the agreement as outlined.

Please let me know if you have any questions.



February 14, 2007

Barry Rosenberg, Executive Director
Kootenai Environmental Alliance
408 Sherman Avenue, Ste 301

Coeur d’Alene, ID 83816-1598

Subject: Water Usage for Wild Ridge
Dear Barry,

On behalf of myself and two partners, [ would like to thank you for meeting with me regarding
our proposed development (Wild Ridge), and for discussing how Wild Ridge, LLC and Kootenai
Environmental Alliance can work together to help promote water conservation on our project.

As you know, Wild Ridge, [.LC has submitted development plans to Kootenai County Building
and Planning Development in hopes of receiving preliminary plat approval to construct 54 homes
(see attached drawings). Our uitimate goal is to be under construction this spring/summer.

Several months ago we began working with Mr. Norm Waldo of Lost Creek, LLC and Northern
Water, LLC to develop an agreement in which his water system would provide service to our 54
homes. Although a final agreement has not yet been signed, I’m confident both parties are very
close and eager to move forward. As part of this agreement we will be adopting the same water
conservation principles as outlined within the Draft Lost Creek HOA listed below:

In the spirit of water conservation and as part of an agreement with Kootenai
Environmental Alliance the following rules and control measures will be established and
mainiained by the HOA:

1. Each Owner shall retain at least 25% of native vegetation on their property and limit
the size of irrigated lawns to % of an acre.

2. Moisture sensors shall be installed as an integral part of the constructed automatic
irrigation systems on each Owner’s property.

3. Irrigation will not be allowed during the high evaporation times between 10:00 A.M
and 8:00 P.M.. The HOA will establish and enforce an odd only or even only
watering schedule.

4. Owners are encouraged 1o use landscape irrigation companies that are from a
recommended list available firom Northern Waier LLC.

5. Owners are encouraged to supplement existing soils, as necessary, to enhance the
moisture refention characteristics of the soils that will be used in the irrigated
portions of each ot in the development.

6. Xeriscaping features for landscaping that preserve water use are encouraged.
Reputable landscape firms are familiar with these technigues.



Page 2
Barry Rosenberg
February 14, 2007

In addition to the language above, to further promote water conservation efforts, Wild Ridge,
LLC is in agreement with Kootenai Environmenta! Ailiance that on average, 700 gallons per day
per household (exclusive of fire flow) is adequate to supply water to our development. However,
along with our 54 home sites, we plan to develop a small “tot lot™ and a recreational area for our
home owners (park benches, indoor/outdoor BBQ areas, etc.) and would like to request additional
capacity {200 gal/day) for each additional hook-up. We are aiso currently working with Northern
Lakes Fire Department in hopes of providing them a site for a volunteer un-manned fire station
(SW corner). Ifapproved, we would like the ability to supply them with 50 gallons per day for
their volunteer station.

It is our intent that signature of this document solidifies an agresment between Kootenai
Environmental Alliance and Wild Ridge, LLC and that Northern Water, LL.C will apply for water
on behalf of Wild Ridge, LLC as long as Wild Ridge, LLC follows the provisions outlined below.

I. Wild Ridge, LLC will incorporate within its CCR’s the same rules and control measures
listed within the Lost Creek CCR’s designed to promote water conservation.

2. Wild Ridge, LLC thirough Northermn Water, LLC will only apply for a maximum of 700
gal/per day per hook up for the 54 home sites, 50 gal/day for the volunteer fire station,
200 gal/day for the “tot-lot and 200 gal/day for the indoor/outdocor BBQ area from the
State of Idaho DEPARTMENT OF WATER RESOURCES. This is however separate
from water as required by Northern Lakes Fire Department for fire flow.

3. Wild Ridge, LLC will only seek water for 57 hook-ups.

4. Wild Ridge, LLC will incorporate further language within its CCR’s to promote the use
of drip systems for shrubs placed around homes rather than conventiona! sprinkler
systems,

We look forward to continuing to work together with Kootenai Environmental Alliance to
conserve and protect the Rathdrum-Spokane Aquifer.

/
— ' Date: thF\Cﬁ

Kurtis D. Kingsolver, P.E.
Wild Ridge, LLC

BON Y ?@6@'\‘5‘0«“&! Date: 2 / I\ } Q-+

Barry Rosenberg, Executive Directdr
Kootenai Environmental Alliance
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8ent By: IDAHO SECRETARY OF 8T/ i 3042080;
IR e e
APPLICATIONFOR . EFFECTIVE
j’{ ) S8 REGISTRATION OF FOREIGN FILED
B LIMITED LIABILITYCOMPANY TGS 13 41 g
(Instructions on back of sppéication) SECRETARY OF STl
| STATE OF IDAHO

1. The name of the imited abiiity company is:

WILD R LiC

2. Ifﬂwmofholrﬂhdhblﬂymmyhmtwmiuihhwhnotwmhwaho.
the name the foreign imited Kablity company will use in idaho is:

i
3. The jurisdiction under whose laws the imited kability company is organized is: WASHAG A

and the date of its formation was: qg.zg.m STRE

8. The address of the ﬁnmulbiﬁtywﬂmnwmhthobrhdlwonmderwhmhm
it Is organized is: =

— 32 veTWRE AVENUE | SUrE 202, evexem wa Faol

8. Thoaddnudﬂulkn&odﬂabﬁlymw’spﬂnebﬂoﬂu.noﬂmmmm
in #8 sbove, is:

if there are no managers.,

Wﬂi&ﬂ—\ Secreary of S wee onty
Typad Narme . NG
Manager [J Member ’

8. Signaturs of 8 manager, If any, or @ member ’

C




geQl/ze  Fova

251
. e ——————————————— S .
ARTICLES OF ORGANIZATION & S
LIMITED LIABILITY COMPANY e, S,
(lnstmdionnonbadtofnpplmﬁon) _ o y &
1. Theneme of the imited liability company is: “
Northern Water, LLC l
2. The sirest address of the initial registersd office is: l
238 §. sequola Court, Post Falls, ID \
‘and the name of the initial registered agentat the above address is:
R. Bruca Noble
3. The mailingaddmufoﬂumnmcpondonmis:
P.O. Box 3061, Post Falls. ID 83877 I
4. Managementofthe mited liability company willbe vestad in: i
Manager(s) E] or Member(s) D (piease chook the appropriate box) l
| 5 }fmanagementistobe vestedinone or more manager(s), list the name(s) and
addme(es}ofdhastmiﬁﬁal manager. if management is to be vested in the
member(s), listthe name(s) and address(es) of atleast one initial member.
Name Adidress \
R. Bruce Noble __ P.O. Box 3061, Post Falls, ID 83877 |

6. Signature of at least one person rasponaible for forming the limited liubility company.
Signature: “ T Sgcetmry of Stabe uee only
TypedName: R. Bruce Noble .
Capacity: Manager

A . E Ry OF ST
e | sEEEs

Capacity:
ey ———— i e — '
10 M= M EPDIELCE]

1930

IHSOAWAT 688999802 EZ-TT LBBZ/PO/Pa
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ARTICLES OF ORGANIZATION & 8 |
LIMITED LIABILITY COMPANY e S

(Instructions on back of application)

1. The name of the limitad tiability company is:
Narthem Water, LLG

2 Thae street address of the initial registered office (X
238 §. sequoia Court, Post Falls, ID

and the name of the initial registered agentat the above address is:
R. Bruce Noble

3. The mailing address for futura correspondence is:
£.0. Box 3061, Post Falls. ID 83877

4. Managementafthe limited liability company will be vested in:
Manager(s) or Mamber(s) [ ]  (ase chieck the appropeiate box)
5. Ifmanagementistobe vested in one ormore manager(s), listthe name{s)and

address(es) of atleastone initial manager. If management is to be vested inthe
member(s), listthe name(s) and address(es) of atleastone initial member.

R. Bruce Noble p.O. Box 3061, Post Falls, 1D BABTT

Name Address ‘

6. Signature of atleast one person responsible for forming the fimited liability compary:

Signature: _i. B e T "

TypedName: R. Bruce Noble )
Capacity: Manager ‘
Signature '_ E
Typed Name: 3 1DAHG SECRETARY OF STATE
Capst U g
A —
) R e 1.0 ORSHLLE Y 2
1e ML= 20.M DPEITECHE?]

TAHSOAHWAT 8891998087 EZ:T1T /1B8BZ/pE/PB



Secretary of State

I, SAM REED Secretary of State of the State of Washmgton and custodian of its seal, hereby
issue this '

CERTIFICATE OF EXISTENCEIAUTHORiZATION
 oF
WILD RIDGE, LLC

I FURTHER CERTIFY that the records on file in this office show that the above named
Limited Liability Company was formed under the laws of the State of WA and wasissued a
Certificate Of Formation in Washington on 5/23/2006.

I FURTHER CERTIFY that as of the date of this certificate, WILD RIDGE, LLC remains
active and has complied with the filing requirements of this office.

Date: July 10, 2006
UBL: 602-616-912

Given under my hand and the Seal of the State
- of Washington at Olympia, the State Capital

- Kl

Sam Reed, Secretary of State
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Form 235-1 (N} ' WD Tag No. Dy V=208
10/98 Drilling Pearmit No, . - -
Water Right PermitNo. __ Q@ C - 9 277")

Injection Permit No.
Reva oy Beani )i

State of ldaho

Departmant of Water Resources® %; ?’
APPLICATION FOR DRILLING PERMIT .'5“ (,,ij:fll“:‘»‘*
(FOR THE CONSTRUCTION OF A WELL) ¢ \ Lt
L
1. Applicant {property owner): _ NORTHERN WATER 11 C — (PELC B e

{PLEASE PRINT}

2. Mailing Address: __C/0 NORM WALDO 1831 LOST_SPRINGS RANCH RD. _
City & State _ POST FAILS ID Zip Code 83854 Telephone (208 } _661-8609
i 1Well Ownar [ 1 Well Operator { 1 Contractor or Other, specify:
3. Propossd Waell Location:  Twp. 51N , Rga. OSK , Sec. 03 o NW 1/4 SF_. 1/4 SE

Gov't Lot No. County __KOOGTENAL Lat. i Long. _
Street Address of Well Site 1/2 MILE OFF NORTH IDAHO RD FROM HWY 53~ ON_THE LEFT SIDE

Give af least name of road + distance to roed or landmark

1/4;

Lot, block and subdivision '

4. Proposed Use of Waell:

[ 1 DOMESTIC: The use of water for homas, organization camps, public campgrounds, livestock {1,000 head or
less] and for any other pufposa in connaction therewith, including irrigation of up to 1/2 acre of land, if the
total use is not in excess of 13,000 gpd; or any othar usas, if tha total use does not exceed a diversion rate
of 0.04 cfs and a diversion voluma of 2500 gpd.

Domastic does not include watar for multiple ownership subdivision, mobile home parks, commercial or
nusinass establishments; unless the use does nat excead a diversion rate of 0.04 ¢fs and a diversion velume

of 2500 gpd.
NON-DOMESTIC: | 1 lrrigation { ] Municipal f | industrial
[ ] Stock { ] Test [ X Other COMMUNITY WELL
{Qver 1,000 head) {Dascribe)
{ 1 INJECTION
{ ] MONITORING: A well bore schematic and map is required for each blanket parmit.
Nao. of proposad welis:
B. Waeill Construction Information:
A.  Ix]) New well [ ] Modify [ 1 Replace
B. Proposed Casing Diamater an Proposed Maximum Depth 220
C.Anticipated bottom hols temperatura:
[X] 85°F or less [ 185°Fto 212°F [ }212°F or more
{Cold Watar Wall) {Low Temp. Geo. Wall) {Gesotharmat Wali}
8. Construction Start Date:  MARCH 30, 2006

7. Anticipatad Well Driller (Firm}:  UNITED DRILLING INC. Driller’s Lic. No. _414
) b juetlL : rillinggfirm myst ba identified prior to drifling.

A vate T~/ 7 L6

{Applicant, Firm Represantative, Drillar, Olﬁnri

8. Applicant’s Signature;

Tidle PRESIDENT




ACTION OF THE DEPARTMENT OF WATER RESOURCES
This Permit is i-\pPROVE‘ : Date 3 21-0Fb

If approved, this permit authorizes the construction or modification of a well subject to the following conditions. READ CAREFULLY!

GENERAL CONDITIONS:

1. This drilling permit is valid for two (2) menths from the above approval date for the start of construction and is valid for ane(1)
year from the approval date for completion of the well unless an extension has been granted.

2. This permit does not constitute an approval of the District Heaith Department or the daho Department of Mealth and Welfare,
which may be required before construction of the well. All wells must be drilled a minimum distance of 100 feet from a drain field.
Domestic and Public Water Supply wells must be drilled a minimum of 50 feet and 100 feet respectively from a septic tank.

3. The well shall be constructed by a driller currently licensed in the State of ldaho who must maintain a copy of the drilling permit
at the drilling site.

4. Approval of this drilling permit does not authorize trespass on the land of another party.
5. This permit does not constitute other local, county, state or federal approvals, which may be required for construction of a well.
6. This drilling permit does not represent a right to divert and use the water of the State of Idaho.

7. If a bottom hole temperature of 85 or greater is encountered, well construction shall cease and the well driler and the weil
owner shall contact the Department immediately.

8. Idaho Code, S 55-2201 - §5-2210 requires the applicant and/or his contractors to contact "Digling” (Digline is a one-call center
for utility notification) not less than 2 working days prior to the start of any excavation for this project. The "Digl.ine" Number for
your area is 1-800-342-1585.

9. Please be advised that this drilling permit should be considered and treated as a preliminary permit. If you are in disagreement
with this preliminary permit you have fourteen (14) days of the service date of this permit to petition the Department for
reconsideration pursuant to Section 67-5243, Idaho Code.

10. The well tag for the drilling permit/start card shall be securely and permanently attached to the well casing through welding or

by the use of four closed end domed stainless steel pop rivets. The tag attachment will be done at the time of completion of the
well, and prior to removing the drilt rig from the drill site.

SPECIFIC CONDITIONS:

Signature of Authorized Depariment Representative Title

Receipt No. _AJ /7% Receipted by __C 91y Fee’_&ﬁa' 99 pate__3-9C"0b

EXTENSION OF DRILLING PERMIT

Extension approved by Approval Date

This extension expires:
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f;"g,:,zw7 IDAHO DEPARTMENT OF WATER RESQURCES | Off;ce Use Only
' ns .
WELL DRILLER'S REPORT e Y s
4 174 114
1. WELL TAG NO. D0041375 11. WELL TESTS: tat : : tong: : -
DRILLING PERMITN 535 §3 o [IPump  [lpater  Wair  [JFiowing Artesian
Other IDWR No ' Yieid gal./min. Drawdiown Pump Leve| Time
2. OWNER: 150-200 100% 210 ZHR
Name Waido Construction, inc.
Address 1831 Lost Springs Ranch Road
City Post Fails State 1D Zip 83854 Water Temp. Cold Bottom hole temp.  Cold
3. LOCATION OF WELL by legal description: _ Water Quaiity test or comments: (below) Depth first Water Encountered 147
N Twp 51N Noth Wor  South i, Clear, Coid, No Smeti
Roe 0SW East [lor West ¥ 437 ITHOLOGIC LOG (Describe repairs or abandonment)
Sec 03 14 SE 14 SE V4 [TBore Ramarke: Waler
w E 10Ac 40Ac 160 Ac Diam | From | To Lithology, Water Quality and Temperature TN
Gov't Lot County Koofenai 12 0 1 Top Sol [:} v
X1 Long 12 [ 1 | 85 |Sand & Gravel Medium [} ¥
. 10 | 68 | 135 | Sand & Gravel Medum C1IM
$ Address of Wefl Site: (see next line) i N0 4)
ot Kisho R, ettt B Fom Pl 10 | 135 | 180 Sanqa.erave;Smau 2] [
= o Sib oon ol ) 10 | 180 | 187 [Send & Gravei Medium M1
i e 10 | 187 | 223 |Sand & Gravel Small to Medium Wil
4, USE:
[ Domestic %! Municipal (| Monitor [ irrigation
[.1Thermat {"]injection {lother
5. TYPE OF WORK check all that apply  (Replacement etc.)
W New el [ IModify [ Abandonment {1 Other
6. DRILL METHOD o v CEIVED
v Air Rotary {_1Cabie {_IMud Rotary [ JOther
APR 19 2006
7. SEALING PROCEDURES
SEALIFILTER PACK Amount Wethod IDWE/Nosth
Material From | 70 | Sacksibs
Bentonite 0 | 65 [52Sacks | DryPour
Granular
Drive Shoe Used? MY ['IN Shoe Depth(s) Ring Bit 223
Drive Shoe Seal Tested? (1Y MIN How? '
8. CASINGIUNER
Diam | From | To Gauge | Matedal | Casng Liner Weld Thrded
& ¥2 1 213 | 0322 [Steel M 1 M [
IR R ISR
(0 R A O A I
Length Headpipe Length Tailpipe
9. PERFORATIONS/SCREENS
[ Perforations?  Method Complated Depth 222 {Measurable)
Wi Screens? Screen Type Stainiess Steel Date: Started 413006 Completed 4/6/08
From To | Siot | Nmbe | Diam | Materal | Casng  Liner
55 1s S Sy 0l 13. DRILLERS CERTIFICATION
. . 1 » 1/We certify that all minimum well construction standards were
_ f:] E_‘ eomplhdmnﬂwﬁmomdgmmmmd.
' ' United Orifling Inc. FimNo 414
10. STATIC WATER LEVEL or ARTESIAN PRESSURE Name
147 f.belowground.  Aresian pressure ib. Fm Official Z Z% pwes, Date 4112108
Depth flow encountered 147 ft. Describe acoess port or
control devices: Steel Cap Weided Supervisor or Operator  Jason C, Beckham Date 4/12/06
Sy w7
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’1’;’,‘;‘;23&7 IDAHO DEPARTMENT OF WATER RESOURCES i Office Use Only
1 ns by _
WELL DRILLER'S REPORT e ey
114 1/4 1/4
1. WELL TAG NO. D0041376 11. WELL TESTS: lat . : Llong : °
DRILLING PERMITN &35 %53 Tlpump  [lsailer  Mair  [Fiowing Artesian
Other IDWR No Yieid gal./min, Drawdown Pump Level Time
2. OWNER: 150-200 100% 218 2Hr
Name Waldo Construction, Inc.
Addross 1831 Lost Springs Ranch Road N
City Post Falis State 1D Zip 83854 Water Temp. ~ Cold Bottom hole temp.  Coid
3. LOCATION OF WELL by legal description: - Water Quaiity 151 or comments: (oelow) Depih first Water Encountered 147
N Twp _SIN _ North nf or South | Clear, Coid, No Smei
Roe ~0sW _ East Llor West ¥ 42 | |THOLOGIC LOG (Describe repairs or abandonment)
Sec 03 _ 14 SE 14 SE 14 Bore Remarks: Water
W E 10Ac A4DAc 160Ac Diam | From | To Lithology, Water Quality and Temperature YN
Govt Lot Counly Kootenai 12 0 1 | Top Soil ir"} v
xXi = Long 12 | 1 | 65 |Sand & Gravel Medium Wl 2
' ] , 10T 85 | 135 | Sand & Gravel Medium Cil
S Address of Well Site: (ses next line) M
5 M1 QT NO 10 D from HWY 53 OnL Well #2 City Post Falls 13 :x ::,_,: m:ms‘“‘" % %_
Lot Bik Sub. Name (see nexd ) |-5—1—551—555 T Sand & Gravel Email to Medim w2k [
4, QSE:
[ Domestic ! Municipat [ Monitor [ imigation
(Cthermat [linjection [1Other
8. TYPE OF V{ORK check all that apply  (Replacement elc.)
ef:l:Lv:nDMagnmAmmmmmm_ RECEIVED
W Air Rotary |1 Cable [} Mud Rotary [ Other APR 19 2006
7. SEALING PROCEDURES IDWR/North
SEALFILTER PACK Amourt Method
Waterial From ?2 SacksiLbs
Bentonite 0 €5 |68 Sacks | Dry Pour
Granular
Drive Shoe Used? ¥1Y [N Shoe Depth(s) Ring Bit 223
Drive Shoe Seal Tosted? [1Y N How?
8. CASING/LINER
Diam | From | To | Gauge | Materal |Casng Liner Weld Thrded
& | +2 | -211 | 0.322 [Steel Mo O & [
T R
O g
Length Headpipe Length Tailpipe
9. PERFORATIONS/SCREENS  —
[_IPerforations?  Method Completed Depth 220 (Measurabie)
! Screens? Screen Type Stainiess Steel Date: Started 4/1/06 Compileted 4/11/08
From. | To | Siot | Nmbr| Diam | Maierial | Casng  Liner _
3T 50 16 o] W 1 13. DRILLERS CER’I’!FICAHON_
N . 1o certify that ail minimum well construction standards were
United Drilling Inc. Firm No 414
10. STATIC WATER LEVEL or ARTESIAN PRESSURE Name
147 f. below ground. Artesian pressure tb. Fsrm Officint ﬂ% Paais Date 4/1 2006
Depth flow encountered 147 fi. Describe access port or
control devices: Steel Cap Welded Supervisor or Operator Jason C, Beckham Daie 4112106
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Idaho Department of Water Resources Receipt

Receipt 1D N018230

Payme“: §25000 DA 135712007 9:36:59 AM Region Northern Status

Amoun Received

Payment Check:
5975
Type Check Number

Payer WALDO CONSTRUCTION FOR NORTHERN WATE!

Comment WR Permit App Fee for Northern Water LLC

Fee Detail

Amount Description Fund FD PCA SO
$250.00 PERMITS 0229 21 65103 1155

At

4
Signatl}re Line (Dept. Representative)

http://wenet/apps/appsRecptScreens/EnterReceipt.asp 3/27/2007
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BTATR OF IDAHO o 6"

DEPARTMENT OF ¢
ENVIRONMENTAL QUALITY

b e b - — YT U (VSR -

2110 Irorwood Parkway » Cosr d'Alens, idulw S614-2848 = (200) 709-1428  Dirk Kempthomes, Govemor
Deoenber 19, 2005 Ton Herdeety, et

Mr. Norm Waldo

Lost Crack Estates

1831 Lost Springs Ranch Rd
Post Falls, ID 83854

RE: Public Drinking Water Systews for Lost Creek Estates Subdivision
Dear Mr. Waldo:

On Beptember 29, 2005, IhisomeomwdﬁumlohnSmP.E.omemdSmCmulﬁu
mmmm»;mmamammammmmmm
mmmmmmmwmmmmﬁm(@mmm

. AmpomtoﬂunviawcommmmAum 10, 2005 letter.

» Wall drilling plans and specifications,
e Revised watar system construction plans and specifications.

In the order listed above, we have the following responses to these submitials:

' Qmﬂnﬁmm;mwuszofthe&bubewﬂdwithmdiﬁdwm
systems for the residences that invojve additional trestment capable of reducing the concenteation of
Mmtheup&ctmkeﬂlmmbelownmyl. The design engineers have proposed sdvanced

standard scptic tank and the subsurface sewage disposal drainfield. mlulnuptablﬂcDEQ but
neads to be formalized into an advancad wastewatsr treatment plan for the subdivision addressing

the following conditions:

o RO ORISR Hbods 5 seloot spocific teattent syitenis iquired for iisilation ualf
6118, The engineer needs to demonstrate with certification by the Technical Guidance
Comunitise and/or other performance data that the selacted treatment umits will satisfy the
minimum nitrate performance standard, -

* ARSI Nover Wi duall.niidds to 5¢; sibenitied showing, scavptic tink;
iV thit, sod dincld dedifi that WiIF b mandadicf it eacB: jot; ;A copy of
ﬂumbﬁvmmmmmlummmnnmmumpﬁuﬁththh

standard detsil nceds to be submitted. A map of the subdivision showing the appro
Mmﬁrmeaﬁcuﬁeaqummmhlotmdmmuatwu!m
exampt from the special systems is recommended.

. AMMmhmﬂmamﬂmmmm—mmm
minmﬂodmmdmwidnﬁe pproved standard detail, } g o
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RE: Public Drinking Water Systsm for Lost Croek Estates Subdivision
December 19, 2005
Page 2

* Asmangements for Operation and Maintenanoe of thess units need to be mads 1o ensure long-
term sucocss of the facilities. DEQ recommends that subdivision documents provide the
homeownars association with the sutharity to charge a service fee from all lot owners that
sllows the associstion to retain the services of a qualified aperator for these unite. An O&M
Manual for the aiternative systemns will need to sccompeny the standard detail.

2. Water Systesa Enginsering Report: The submittal indicated that five test welis had been drilled
(mt-s)mmmainm-ﬁonﬁmmmﬁvemmwmwmmmmm
maintaining four of the test wells for uses other than supplying drinking water. As long as the five
mtwdhmpmpeﬂymcdnummpouawmmimthnnmtbaaqdfuwthe
me#WMWWmMWMMwmhMW

tast wells.

mmmwwmwmmmmmwmrmmmmm
mzasmmbmmwwmm While we would
hvepa&ndmmﬁmﬁummwmwmmﬁmhmmmbw
mmmmwmwammmmm

3. Well Site Approval: The proposed 120-foot by 140-fogt well lot is locaied along the sast property

prmeumakrmn M SRR

REILDEE CEEE A

4, mw-usmwwmmmmmwmmmm
60 faot west of the east property line for Lost Creek Estates. The adjoining property owner will be
m&maqﬁcmkwwd:ﬁ:ﬁdd

BOINIREE IY 3

5. Two Souress: The design calls for installation of two water production wells. Any public water
system serving more than 25 users is roquired to have two sources of water supply.

6. Well Senl Thickness and Depth: The well drilling specificstions have been changed to require &
sanitary seal of 2-inches in thickness extending 58 feet below the ground surface. The seal protocts
the well from being impacted by surface drainage.

7. Completion of Production Wells: Test pumping, water quality sampling, and other requirements
for the production wells are discussed below.

8. TPM Demonstration: Soction 549 of the Idaho Rulgs for Public Drinking Water Svatams requires
that, concurrent with submittal of construction pians and specificstions, a demonstration be made of
the technical, financial, end managerial (TFM) capacitics of the water system cwner to construct
wnd operate the propossd public drinking water system. A letter was submitted indicating the Lost
Cresk Estates public drinking water systotn would be ownsd by “Northern Watsr, LLC™ as owned

i
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square feet in aren. Hﬁekﬂmmmimmmwwmthmituvﬂdhmm
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spproved sutomatic sprinkling systems. This needs to be affirmed with NLFPD. .

10. ANSI/NSF Standard 61 Listed Materials: Thspadﬁodimsmwuﬂm&ﬂﬂlqﬁmin
mmummmhwmmswm,mmmﬁm
hydrants sre to be installed on the end of all dead cuding water mains, the dixmeter. of the water
mhmwmdmmthz&Amﬁhmlmhh

is required of the water systam. The engineer has proposed adding s contact basin and
chicrinator st the well site in the fature if this type of treatment is mandated.

12. Antomatic Boostsr Pemp Shuteffs: The booster pump is now equipped With low pressure
utomatlo sitoff device. The design engineer has indicated that in his opinion & Cyele Stop Valve
Is an effactive and reliable method for controlling pump cycles.

hmmdhmmmmmmimm pertaining to advanced wastewater
treatment néeds and itemn #8 pertaining to the TPM demonstration. Future submittals on this project will be

mwzs,msmwmsmmmmndﬁummmd

specifications for two B-inch dismeter wells drilled to & depth of 250-feet below and
R . . . o £ '.' N i .".‘ . ‘W‘S,‘:“:J ""'P - I )






