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Subject:  Pressurized Irrigation System and Potable Water Systern Water Demand
Analysis for Dry Creek Ranch Pressurized Irrigation System

Date: July 18, 2006
File: 434.0020

Summary. This memo analyzes anticipated water demands from the non-potable
pressurized irrigation system and the potable water system that will serve the Dry Creek
Ranch development.

1. Based on estimates of irrigated area, approximately 334 acres will be irrigated from a
non-potable pressurized irrigation system and 175.6 acres will be irrigated from a
potable (municipal) water system.

2. Existing water rights allow for irrigation of 392 acres from groundwater and Dry
Creek sources, with a combined annual diversion volume of 1,764 acre feet.

3. If wastewater is stored for irrigation uses, without seasonal discharge to sur face
water or subsurface disposal sites, then approximately 499 acre feet of storage
volume will be required for 4,800 equivalent residential units. Under this scenario,
the water supply needed to support the Dry Creek Ranch project exceeds the
volume available from local sources. Therefore, importation of municipal water
supplies would be necessary to support in-home uses for approximately 5 to 6
months per year.

4. Wastewater storage is not required if wastewater is discharged to surface water or
subsurface disposal sites when not needed for irrigation. However, this option will
require {1) an NPDES permit or approval of a large-scale drainfield for wastewater
discharge and (2) importation of municipal water supplies to support in-home uses
for approximately 8 to 9 months per year to prevent diversion volumes from
exceeding current water right diversion volumes.

5. We recommend that the development apply for a new groundwater permit for
municipal purposes. The permit will be limited in combination with all existing Dry
Creek Ranch water rights to a diversion volume of 1,764 acre feet annually and
diversion rate of 7.84 cfs. Dry Creek water will be used to the extent that itis
available for irrigation of up to 85 acres annually. This approach will provide
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flexibility for pumping groundwater into either the potable on non-potable systems, up
{o an amount equivalent to historical diversion volume and consumptive use.

Details of the analysis are provided below,

Description of Pressurized Irrigation System. The pressurized irrigation system will
deliver non-potable water for irrigation of residential lots, common areas, school sites,
and commercial properties. Pressurized irrigation system water scurces will include (1)
Class A wastewater, (2) groundwater from irrigation wells, and (3) surface water from
Dry Creek. The service area for the pressurized irrigation system will be the lower
elevations of the development (below elevation 2,808 ft), consisting of approximately
650 acres in the valley floor. We anticipate that the irrigated area under the non-p otable
pressurized system will be approximately 334 acres as described in T able 1.

Existing Water Rights. The amount of wastewater available for irrigation will influence
the ultimate design of both the pressurized irrigation system and the potable {m unicipal)
water system. Water rights for the potable water sysiem will be developed based on
existing irrigation water rights. These water rights currently authorize diversion for
irrigation of 392 acres, including 307 acres from groundwater only (primary groundwater
rights) and 85 acres from combined Dry Creek and groundwater (supplemental
groundwater rights).

Analysis of Pressurized Irrigation and Potable Water Demands. The analysis
includes the following assumptions.

1. Water and wastewater demands are based on approximately 4,800 equivalent
residential units, consisting of approximately 4,300 residential units and 500
equivalent units (commercial, schools, etc.).

2. Each residential unit will produce an average of 205 gallons per day of
wastewater on a year-round basis. Each reside ntial unit wiil require a maximum
of 360 gallons of potable water each day for in home use, These estimates are
based on United Water Idaho usage rates for homes with pressurized irrigation
(Surprise Valley and Harris Ranch developments). The wastewater system will
be designed for a higher average flow rate to meet DEQ requirements,

3 Approximately 904 equivalent residential units at elevations above 2,808 f eet will
receive irrigation from the potable water system. The total irrigated area from the
potable water system is approximately 175.6 acres, The remaining residential
units and equivalent residential units will receive irrigation from the pressurized
irrigation sy stem.

4. The irrigation requirement for landscape and turf under the pressurized irrigation
system is assumed to be 85% of the equivalent irrigation requirement for alfalfa
hay. Irrigation efficiency for landscape and turf under the pressuriz ed irrigation
system is assumed to be 72%. The 72% efficiency means that 72% of the
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applied irrigation is consum ed by the plant. The remaining 28% either
evaporates or infilirates. For purpose of water budgeting, we have assumed an
even split between evaporation and infiliration losses.

5. Landscape and turf irrigation requirements will vary by month, with peak
requirements of 0.305 inches per day in July. Annual requirement is 41.8 inches
{3.5 aff/ac) per year of which 30 inches will be consumptively used and 12 inches
will be lost to deep percolation, runoff, or wind driff. Table 2 provides estimated
irrigation requiremenis on a monthly basis for alfalfa hay, along with estimates of
irrigation delivery required for landscape and turf. The monthly estimate is
significant, as it shows that wastewater flows will support more acres early and
late in the irrigation season when irrigation demands are low, and less acres
during mid irrigation season when irrigation demands are high.

6. The area irrigated from the pressurized irrigation system will be approximately
334 acres, irrigated from wastewater and freshwater (groundwater or Dry Creek)
sources. The ratio of freshwater to wastewater used for irrigation of the 334
acres will vary based on (1) the volum e of freated wastewater storage and (2) the
number of equivalent residential units contributing wastewater to the system. For
purposes of this analysis, the irrigated area will be 334 acres each year,
regardless of the number of units developed.

Treated wastewater storage volume could potentially vary from a few acre feet of
operational storage (so that treated wastewater produced in excess of the instantaneous
irrigation demand will be discharged to Dry Creek or to a subsurface drainfield) to
complete non-irrigation season storage of all treated wastewater without discharge to
Dry Creek or drainfields. These two extremes are described below.

Scenario 1 -100 Percent Winter Wastewater Storage {Zero Wastewater Discharge)

If all wastewater is stored for irrigation use, then 4800 equivalent residential units will
support the irrigation demand for approximately 316 acres (Table 3). A minimum
storage volume of approximately 499 acre feet would be required.

Under this scenario, existing groundwater rights would not be able to suppori the pr oject.
Approximately 45 percent of the annual in-home potable water requirement would need
to be supplied from outside water sources. Table 4 provides an analysis of water use
under this scenario.

Scenario 2 —No Winter Wastewater Storage (NPDES/Drainfield Wastewater
Discharge)

If wastewater is not stored for irrigation use, 4800 equivalent resi dential units will support
the average annual irrigation demand for approximately 173 acres. The 4800 equivalent
residential units will support the peak month irrigation demand for up to 119 acres (Table
5). The irrigation source for any remaining acres under the pressurized irrigation system
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will be freshwater (groundwater or surface water). Approximately 40 to 50 percent of the
wastewater generated each y ear would be discharged to waste, with the balance used
for irrigation purposes.

In this scenario with 4800 units, existing groundw ater rights would not be able to support
the project. Approximately 70 percent of the annual in-home potable water requirement

would need to be supplied from outside water sources. Table 6 provides an analy sis of

water use under this scenario,

Discussion

Winter storage of wastewater is desirable to make the project water efficient. Existing
water rights could be converted to support irrigation and pot able demands for
approximately 4800 equivalent residential units.

However, winter storage of wastewater is undesirable due to the cost of the storage
facility and the associated land cost. If wastewater is not stored, then approxim ately 40
to 50 percent of the wastewater generated on an annual basis will be discharged to
waste, Potable water will need to be imported to Dry Creek Ranch to prevent
groundwater diversions from exceeding annual volumes under existing water rights.

There are probably no “in between” scenarios that make a lot of sense. If the project
can discharge all non-irrigation season wastewater, then it probably makes sense to
maximize discharge and minimize wastewater storage. If the project cannot discharge
most of the non-irrigation season wastewater, then storage of up to 449 acre feet for
irrigation use is recom mended.

From a practical perspective, if United Water Idaho supplies the proj ect, they would
probably operate cne or more wells at Dry Creek Ranch to produce their allow able water
right volume during summer months (when the United Water system is short of
capacity), and idle the wells during winter months. Winter water supply would be
pumped into the area from United Water wells or surface water plants.

This analysis is based on rather broad assum ptions relative to irrigated areas. Changes
to these assumptions will influence the water balance for the project.

Distribution:  Cathy Cooper (SPF)
Kristin Brastrup (SPF)
Brian DeHaas (WRG)
Gary Hines (WRG)
Dave Meldrum (WRG)
Dean Smith (Brown and Caldwell)
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Table 1 - Pressurized Irrigation Service Area

Total Dwelling

Total Acres Irrigation | Dwelling | Units Served
in Demand Unit by
Pressurized Estimated| (3.5 feet | Density | Pressurized
Irrigation | Estimate | Irrigated | per acre) | (D.U. per Irrigation
Development Area Area % Irrigated| Acres |{acre-feet)] Acre) System
S.F. Equestrian a1 80% 33 114.8 2 82
S.F. Low Hillside 77 40% 31 107.8 4 308
Institutional 102.5 70% 72| 251.125 0 0
S.F. High 256 30% 8 26.88 15 384
S.F. High Hillside 15 30% 5 15.75 10 150
S.F. Medium 81 50% 41 141.75 8 648
S.F. Medium Hillside 58 40% 23 81.2 6 348
S.F. Low 40.3 60% 24 84.63 4 161
Mixed Use 346 20% 7 24.22 0 0
Multi-Family 47.5 30% 14 49.875 20 950
Commercial 12.3 30% 4 12.915 0 0
Village Center 304 20% 6 21.28 12 365
Utilities 10 20% 2 7 0 0
Parks 62 90% 56 195.3 o 0
Roadside/Trails (estimated) 10 100% 10 35 0 0
Total 647.2 3347 1169.525 3306




S

18)EMB]SEM WD} BBl

B6ELC L¥89 <566 68PE1L 0socl 1256 5209 sy o[} Jesuw o} yun/pdB
50z 1e palnbal syun
; . . . o . T ) (pdb) eale
96C'8Sr GLA'E0V') GET'OP0T A2269.°C 20C'0LV T CLLLGE')L LOL'GEZ L BELEE I 03 painbal el Moy
(o) B2NE
¥ee ¥ee pEE 1433 yee ¥ee yee YEE pajebiul pazinssalgd
(oe/pdb) uawauinbay
clel eock 8019 6128 96¢8L £185 869t glc uoneoddy
: . . ) . ) i i (Aepyul) Jusursinbay
A 800 GG1'0 §¢c0 50€°0 2LZ'0 Sizo 9gL’o 0100 uoneaiddy
%Z. %el %e.L %L %L %el %CL %Z. %22 ADUSIOIYT UonEDLU
. . . . - . . . ; (Aepjut) Juswisuinbal
L'og G200 LLL'O 2910 0220 9610 S51°0 860°0 2000 uoneBiL ueayy
1n| pue adeospue’
%58 %48 %G8 %58 %G8 %58 %58 %58 %58 Jo} Juswisnipe
wawaanbal uogebi)|
. . . . . . . . . (ABp/ul) JusLwauInbal
¥'6e 00 leL0 L6L°0 8520 L€2°0 2810 GLLo 600°0 uoneBi uesyy
; . . . A . . . {Aepsuny) Juawsinbal
668 14" £g'e 8% 95’9 98’ £o'V £6°C [4 AL uoneBiu ueay
. _ . . . . . . (Aep/w)
120l Syl 89'¢ LL'S £L'9 199 LS i9'¢ 9.0 05N 5ARWINSUCD UBSHY
ABH EjEy

Gt 20 P70 ¥0 (A1) FA] o0 8€°0 €0 {Aeppuw) 13 AQLS
GEEL 8¢t ve's L9 62’8 59°L 16°G 6c'v FANS {(Aepjuw 53 uesiy
{13 soualagal) 119

et PO dog bny ne unp Fi=m idy I

= (L) S]B10 ] [euosesg pue (Aepjwiwl) Ajep abelaae AUJUOW ..
£8 ABmoolg pue usiy Woll 350 saidwnsuos) 4y OSM 95109

suonenajes puewad uopebud) - Z agel




brE'L- pas'L BOL'E £50 ps'T az'z BLLaL'e TBLESY' 628 zio 921 [:14) ¥06 968'C 9e6"L 00Z'h
(3h44m) {hne) Y] {unpye) (1hne) {wdb) {pdB) (pdB) {oe/pd6) (hney (ses08) {o8) (4} {wdb}
m_.__ﬁm.w:m wﬂﬂnﬁw m_MM”W.ﬂMz waysis waishs ojqejod ojgqejod waysis . Emﬁau Emﬁam Em“m_am
o oy pomned el Ggued MWD mWed i peue sEluns wese et et SRS g S
A Gy J21EAA 1D} PUBLUGE {03 PUEWEp WO} PUBWSp snid uonebiyy shid uopebiut  uanebil uopehu puewap  g|qejod wWwaly 330 )4 Dullebl 1 Dupebw| siqeiod jenuus G
:uwcmn_ LB i0jpuewsp Jojpuewsp  yuowyead  tuow yesd  uopeBuy  esse payebu| ease pajeBun shun Busnel spun Susnoy f=p yead
Mm__ﬂ %__.ﬁ__u“w ._unmuﬁﬁwi JEnuuy fenuiy fep wesd Fep xead jenuuy ofBIOAY  [9USpISl  |EHUSPISaE
afelo)g Jejemajsepy oN Bujwunssy sajewisg puettiag Jajeps a]qeiod - 9 a]qe]
095 19} YEE B8Y €2l £09 81l [:7FA] Z0L'L 000'v96
(1e) {sasg) {se10m) [(15)] {se108) {Aye} {same) {og/pds) {14ye) {pdB)
o oeyle
wajsks *I'd FLETEEY) wa)sAs BISEMOl .o 1o Bainos UojebiL - sjesmelsem PUBWER ewnjaA
Ja} painbsy . pobeyosip 1D} BlqE)IRAE weJp ales Mo
woly I'd Wwoy IBIEMBISEM uojefiu JalemBISEM
ur|oA pajeblut eale el pajehu| suinjoA woy) awnjon  ajqeEy) ease yuow yead [enuue TEmaIsem
Ja)emysal) o T emolsem Lo Pt Jejempisem  guowr yeed
abelo}g Jajemalsepy Inayips tojjeil) pazUnssald - § IlqeL
e FaL'L £098'e £5D A¥5'T 022 262'181°¢ ZEL'ESP'L 62’9 AR =743 SL0 F06 268’ g6’ 00z'L
(&jze) {(1Ae} (1én=) Gunpdye) (she) {wd6) {pas) (pdS) (oe/mdb) (hne) (sesoe} (3] (1) {wdb)
(+) a)ewnsy BWSISAS washs wajshs
aelod aqeiod we;shs wayshs
sning  ewnjop,  algzog-UeN  eishs walshs fep yead Aep yead puelssp puewap  ojqejod woy  woysfs a|qejed #laeiod sjgetod-uou puewsp
o UOISISA] - PUE erEiod aigerod eiqeiod snid uoneBue smyd voebuy  uogebun uoipebun puewap 3gejad wal  wel yun sod L mm_._.nmm_._.__ Loy W_“._umm_.:_. m_._m_.__u.; alqerad
n.wr___m"lm_mo u_._.mﬂ__mhwmmug .__Mh_mun““._hm Eonmu_“._mﬂ b Euwhnw,w.: P Jojpuewsp  Jojpuewiap  tpuowead ywowryead  uopeb  ease pojebpy e pajebus ﬂ_ﬁﬂcmﬂﬂﬂs m-__mm_:mu__mm”w; elqed enuue Aep yesd
saepn Bugsig |enuuy fep yeed fep yead [enutly abelany pelewpse paBwwSs
aBeimg Jag A 1IN Bu Y SajEWS] PUEWR( J3jeA 3]QE]Dd - ¥ 3|qel
19 : 18 [ 114 o1e 44 Z01'L 6GE 000'P86
(e) (sauzm) (saioe) =) (saz2e) (aeyE) (W) (1Anebiy) {pdB)
weyshs '1'd is T b
1o} paynbas lojemysa); wasAs I'g pannbay 1aiEmajsem puUBWSp awnjoa awnjoa oje) moy
woy Wolj ease aun|oa Wiy uoyeBit IB)EMBISEM  JAEMDJSEM
oo 5 5 5 5 d JI|EMI)SEMN
mlemysey pajebny eaie  pajebu abeso)s g|iqebuyeaie  adeaspue| |enuue |enuue

ahies0)5 J91eMaISEM [INJ YilM uoneBu] pazunssald - £ 81qeL

oog 008’y
(nunpdB}
- spun Buisnay
sigerod _N,Emv 58]
fep yead JLuajearba
Ll
0% 008’y
(urypdG)
s Buisnoy
s, e
tesmal n=pRAnba
08e oog'y
{nun/pdE)
spun Buisnoy
puewen [esyusp|ses
orelod Juajeainba
Aep yead by
502 008'v
(nunspdB)
ages moyy spun Buisnoy
emajsem  |CAHARSA
= WEeAnDs



