MEMO

State of Idaho

Department of Water Resources

322 E Front Street, P.O. Box 83720, Boise, Idaho 83720-0098
Phone: (208) 287-4800 Fax: (208) 287-6700

Date: November 26, 2018

To: James Cefalo, Water Resources Program Manager

Cc: Sean Vincent, P.G., Hydrology Section Manager

From: Jennifer Sukow, P.E., P.G., Hydrology Section

Subject: Hydrology staff review of application for transfer 82496

This memorandum summarizes my review of application for transfer 82496, which requests to
transfer groundwater right 29-14257 from a location near Pocatello to a location near Idaho Falls
(Figure 1). The application has been protested by the Surface Water Coalition (SWC), which
raised two issues of concern at a pre-hearing conference. The SWC is concerned that the water
right has not been used for many years. The SWC is also concerned that the change in point of
diversion will constitute a new diversion from the eastern Snake Plain aquifer (ESPA). Hydrology
staff was asked to answer the following questions related to the SWC’s second concern:

“Is the existing point of diversion within the ESPA? If not, is there a hydrologic connection
between the existing point of diversion and the ESPA? What is the nature of that

connection?”

The existing point of diversion (POD) for water right 29-14257 is located within the lower Portneuf
River Valley (LPRV) aquifer, as described by Welhan (2006)'. The LPRV aquifer is hydraulically
connected to the ESPA and there is not a definitive boundary at the transition between the aquifers.
Figure 2 shows the location of the existing POD, the LPRV aquifer as delineated by Welhan
(20006), the ESPA area of common groundwater, and the model grid for version 2.1 of the eastern
Snake Plain aquifer model (ESPAM2.1). Note the northern portion of the LPRV aquifer overlaps
with the ESPA area of common groundwater, and both aquifers are included in the ESPAM2.1
model domain.

' Welhan, 2006, Water Balance and Pumping Capacity of the Lower Portneuf River Valley Aquifer, Bannock
County, Idaho. Staff Report 06-5, [daho Geological Survey, Moscow, Idaho, 33 p.



Figure 1. Location of current and proposed points of diversion.
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Figure 2. Location of existing point of diversion and the LPRYV aquifer as delineated by Welhan (2006).

Between the Portneuf Gap and Batiste Road, the Portneuf River is perched and is not hydraulically
connected to the aquifer (Welhan, 2001%; Welhan 2006). Figure 3 is a geologic cross-section of
the LPRV presented by Welhan (2001). The section represented in Figure 3 is located
approximately ¥4 mile northwest of the existing POD. As discussed in Welhan (2006), diversion
of groundwater from the LPRV aquifer for consumptive use reduces aquifer storage in the LPRV
aquifer and reduces tributary underflow from the LPRV aquifer to the ESPA. This connectivity
between the LPRV aquifer and the ESPA is consistent with the representation of this area in
ESPAM version 2.1 and the ESPA Model Transfer Spreadsheet (ETRAN) version 3.3.

2 Welhan, 2001, Ground-Water Interactions Near the Highway Pond Gravel Pit, Pocatello, Idaho. Staff
Report 01-3, Idaho Geological Survey, Moscow, Idaho, 34 p.
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Figure 3. Geologic cross-section of the LPRV aquifer near the existing POD (from Welhan, 2001)

The existing point of diversion is located within the area represented by ESPAM2.1, which
includes the entire LPRV aquifer extending northwest of the Portneuf Gap. However, the
limitations of the one-square-mile model grid required approximation of the model boundary at
the narrow southern end of the LPRV aquifer, so the existing POD is located approximately ' mile
outside of the nearest active model cell. For the existing POD, modeling the impact of pumping
in the adjacent active model cell (104,121) is appropriate.

The applicant’s consultant, JCH Engineering & Consulting, PLLC (JCH), submitted an ESPA
transfer spreadsheet analysis performed with ETRAN version 3.2. JCH states that model cells
(103,121) and (104,121) are inactive. These model cells are active in ESPAM version 2.1, but a
bug in ETRAN version 3.2 prevented the user from selecting these cells as FROM or TO model
cells. This bug has been corrected in ETRAN version 3.3, which is available on the IDWR



website’. While JCH’s analysis uses model cell (102,121) as the FROM cell, an analysis I
performed using ETRAN version 3.3 and model cell (104,121) as the FROM cell yields similar
results. In both analyses, net depletion increases are less than 2 acre-feet per trimester for each
reach.

Although the hydraulic connectivity of the LPRV aquifer and the ESPA supports the validity of
the transfer spreadsheet analysis, the analysis is only valid if the volume of water modeled at the
FROM well has actually been used continuously from 1951 through 2017. Evapotranspiration
(ET) data computed by the University of Idaho using Mapping EvapoTranspiration at high
Resolution with Internalized Calibration (METRIC) are available at the existing place of use for
the irrigation seasons of 1986, 1992, 1996, 2000, 2002, 2006, 2008, 2009, 2010, 2011, 2013, 2015,
2016 and 2017. The METRIC ET data indicate little or no irrigation occurred at the place of use
during these years, and do not support the modeled diversion of 32 AF/year at the FROM well.
Figure 4 through Figure 7 show examples of METRIC ET at the existing place of use for water
right 29-14257 for the 2013 and 2015 through 2017 irrigation seasons. Although METRIC ET
data are not available for 2014, Normalized Difference Vegetation Index (NDVI) data can be
viewed on Climate Engine* for additional years. Attachment A shows mean NDVI data for the
irrigation seasons of 2013 through 2018. The vegetation index was relatively low throughout these
irrigation seasons, indicating little or no irrigation occurred at the place of use in recent years.

? https://idwr.idaho.gov/water-rights/transfers/resources.html
* Desert Research Institute and University of [daho, http://climateengine.org/.
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Figure 4. 2013 METRIC ET at existing place of use
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Figure 5. 2015 METRIC ET at existing place of use
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Figure 6. 2016 METRIC ET at existing place of use
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Figure 7. 2017 METRIC ET at existing place of use

In conclusion, the existing point of diversion is located within the LPRV aquifer, which is
hydraulically connected to the ESPA. Reduction of pumping for consumptive use within the
LPRV aquifer will result in an increase in inflow from the LPRV aquifer to the ESPA. However,
METRIC ET and NDVI data indicate the historic use modeled in the transfer spreadsheet analysis
submitted by the applicant has not occurred in recent years.



ATTACHMENT A. Normalized Differential Vegetation Index (NDVI) from http:/climateengine.org/.

(Rectangle indicates approximate location of current place of use.)

@ Chmate Engine X @ hups/apocimateengnecrs X+

€ - C & hopsy/appdimateengine.org

thaie Make @ MER | Map

Colors = Layers~ Maskng - Sowninad -

Variatle 3

: Mean NDVI (Landsat 4/5/7/8 SR)
‘Remote Sensing = Target Perod 20133401 to 2013-10-31
Dataser: (3)
| Landsat 4/5/7/8 Surface Reflectance v
Variable: (3) iy

NOVI Megetaton index)

Computation Resolution (Scale): @
30m

Processing (3)

Statistic {over time period):

iMean _ . v

Calculation: =~ = .
Values . v

Time Perlod ()

Period of Record: 1984-01-01 to 2018-11-08
Season:

«Custom Date Range '

StartDate:

- cemero | 4,

Powered by  Google Earth Engire ticense by

& comateengine dow. zp & 45 cumatetngine dow zip &

e ——T T = W = T = ¥

10

l=l@! % |
v O

@ Climate Engine

Link
00 020 040 060 080
NDVI
Map S
a5

- Magp daca Terms of Use
Data Source: Landsat 4/5/7:8 surface reflectance 30 m daily dataset (NASA/USGS) w/ cloud mask

Get Help - Gel lnto~ Sponsors Conlact Website Home

Sherw all x



@ Chmate ngine X @ hupojeppcimetenginesrg X o el £

€ > C @& hupsy/sppdimateengine org

T O : l
tEsy | R R

- @ . @ Climate Engine

Cokrs-  Layers+  Maskng-  Dounioze- o

Tye: Mean NDVI (Landsat 4/5/7/8 SR) BE
Remate Sensng 0 Target Period 2014-04-01 to 2014-10-31 0.0 020 0.40 060 0.80
Dataset: () NDVI

Langsat 4575 Surface Reflectance v

Variable: @) Sel v Map -+
NOVT Vegetation index) - 1

Camputation Resolution (Seale): &) 3’
30m y 3 i v

Processing @ e - _ ==
Statistic (over time period).

Iiean » e

Cateulation:

Vaksts .

Time Pertod (3)
Period of Record 1864-0101 10 2018 11.08

2004031

Lud

Map dup ©2078 Google  Termaof Use  Report » map emor
Data Source; Landsat 4/5/7/8 surface refiectance 30 m daily dataset (NASA/USGS) w/ cloud mask

Powered by Google Earth Engine License by [ M. Gel Help~ Get Info~ Sponsors Conlact Websie Home
4 climateEngine_dow. zip ~ & dimateEngine_dow .2ip Show all X
TN L — T T = LI — — — P—

1



@ Cimats Engine X @ htpsjappimeteengnecrg w4

€ = C & nhttpsy/app dimateengine.arg

Make | Make | @8 L MENU [ pap
Map Graph

Colors» Layers= tAasking « Downioad =

Mean NDVI (Landsat 4/5/7/8 SR)

=@l % |

" O

@ Climate Engine

tink Reset

Target Penod 2015-04-01 to 2015-10-31 20 02

Varisble: @ S
WOMI (Vepetaton Index) % v

=

Computation Resolution (Scale): @ =~
30m . . r

Processing 2
{over time period):

Tede

s
oy

iMean_ Soo ==

Calculation: i -
iValues Y

Time Period @)
Period of Recand: 1984-01-01 t0 2018-11-08

!,F

12015-04-01 fow] d
EndDote: 3
12015-10-31 =

Get Heip~

040
NDVI

Get info~

0Bl

Powered by Google Earth Engine

& cimatetngine dow. 2p ~

ticense by [ETmm—

b chmatetrgine_dow op

-

08

Map -+

~a

Usp daa 2078 Googie  Temmscf Use  Reporta map evmor

Data Source: Landsat 4/5/7/8 surface reflectance 30 m daily dataset (NASA/USGS) w/ cloud mask

Sponsors Contact Websne

Show all

Home

X

S — e e

== —



@ Chmate Engine X @ mps/mpdmaeenginears X 4 =@ %)
€ > C @ nhitps//app.dimateengine.arg x O : '

e | wae | @ uens |y @ Climate Engine

Map Graph

Colors» Layers= Masking - Downioad ~

Variable (3

wee. Mean NDVI (Landsat 4/5/7/8 SR) | .
[Remate Sensing . Target Penod 2016-04-01 1o 2016-10-31 00 020 040 060 080
Datasst () NDVI
Landsat 4/57% Surtse Relectante L] " - .
variable: @ et Ve Map -+
OV (Vegetation index) v ¢
Computation Resclution {Scale): (3)
30m »
.
e
t.
N
& 4
)
-
™
-y I
Time Period @) =
Periog of Record: 1984-01-01 to 2018-11-68 <
Season: P
Custom Diate Range v 1
Start Date:
2096-04-04 ] A
End Datw. "t
WIE-1GH = S Puace o cocanon | Comormp | §,
Google - - e v
] Data Source: Lundsar 4/5/7/8 surlace reflectance 30 m daily dataset (NASA/USGS) w/ cloud mask
|
Powered by Google Earth Engine License by T IO Get Help~ Get Info~ Spensors Contact Website Home
& cimatezngine dowe. zp A di dimatetngne dow zip ™ Showall X
¥ E— LLd [ ki E — — —— ———

13



@ Cimote Engine % @ htpsi/appcimateenginecrs X o

@ https//app.cdimateengine.org

MENU | paae

Colors~

Variabie: @ _ _HN

| NDVI (Vegetaton index) e
Computation Resolution {Scale): @

30m

Processing @
Statistic (over time period):
Mean f
Calculation:
Vahess o

Time Perlod (3)

Period of Record: 1984-01-01 to 2018-11-08
Season:

|Gustom Date Range _ Y

Start Date:

J017-04.01 =

End Date:

20171031 = o
Google

Lizense by [ mm—

Powered by Google Earth Engine

X climatetngine dow zip A L chmategngine dow_zip A

Layers~ Masking = Cownload ~

Mean NDVI (Landsat 4/5/7/8 SR)

Target Penod 2017-04-01 to 2017-10-31

Get Vao

¥

" O

o Climate Engine

A

Link Reset
040 060 080
NDVI
Map -+
ra

Mapduis 82018 Google  TermecfUse  Repor:a map s

Dawa Source: Landsat 4/5/7/8 surface refleclance 30 m daily dataset (NASA/USGS) w/ cloud mask

Get Help~

Gei Info- Sponsors Contact Wehsie

Show all

Horme

x

=T = = I = &

14



@ Chmate Engine X @ nups//appcimatesnginear; X 4 lel@| %)

€ -5 C @ hrps//appdimateengne.arg

Make Make G MENY Map

Map | Graph o Climate Engine

WU‘T Colots~ Layers~ Masking~ Download - Link
Variable G
Type: Mean NDVI (Landsat 4/5/7/8 SR) | |
Remate Sensng . Target Perio¢ 2018-04-01 to 2018-10-31 06 020 0.40 ) EE
Dataset: (7) NOVI
Landsat 4 278 Surface Reflectance L] . =
Variable: ()’ c2tystus) Map - 4
NOWI (Vegetation Index) *
Computation Resolution {Scale): @ ]
30m
e
Processing &) - "&_
Statistic (over time perioc .
Nean .
Caleutation: -
Valuss . .,
Time Period @
Period of Record: 1984-01-01 to 2018-11-08
Season: ¥
; Cuslom Date Range -
‘Start Date:
20930454 .
End Date:
2015-10-31 m o
Ge & . Vi em BT hiogs Tema el dmat s e
Data Source Landsat 4/5/7/8 surlace reflectance 30 m daily dataset (NASA/USGS) w/ cloud mask
AP LAYE
Powered by Google Earth Engine License by CetHelp-  Getinfov  Sponsors  Cantact  Webste  Home
A cimateengine dow zp ~ b dimatecngine dow zp ™ Shewall X
= T T e

15



