) SPF WATER

ENGINEERING

July 30, 2009

Don Shaff
Idaho Department of Water Resources
Via email

Re: Richard Bergeman Subcases
Dear Don,

This letter will summarize our meeting on July 28, 2009 and provide additional information for
your consideration. We previously discussed Mr. Bergeman’s objections and possible
resolution prior to the upcoming initial hearing.

The objections concerned three elements of the water rights:

1. The locations of the individual points of diversion.
2. The location of the individual place of use for each water right.
3. The diversion rate, including conveyance loss for each ditch.

You also had concerns about the ownership of water right 73-12082 (a portion of water right 73-
213 previously owned by Bradley Mine). After checking water master records for delivery of the
water right, we understand that ownership is no longer an issue.

| agreed to provide you with GIS shapefiles outlining the Bergeman rights as we believe they
should be described. That information is included with this email correspondence. That
information will settle items 1 and 2.

To settle item 3, | am also providing a calculation of conveyance losses from Mr. Bergeman'’s
ditches, based on the Worstell equation. Included with this email is a calculation sheet for each
ditch (Upper and Lower). The length of each ditch reach was calculated using GIS technology
and NAIP photography. The width was provided by Mr. Bergeman and is consistent with
ditches of this type in the Pahsimeroi Valley.
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Seepage rate was determined by first calculating the ft/day rate of "the most limiting layer to
transmit water” (see NRCS information for each soil, under “Properties and qualities”). This rate
ranges from approximately 1 to 4 feet per day. Assuming this range to be the least amount lost
in the reach due to seepage, we then looked at the likely soil composition at the base of the
ditch. The “Typical profile” for each soil indicates extremely cobbly and sandy conditions at
likely ditch depths. For that reason, we chose a seepage factor of 5.0 from Hart’s work
“Estimating Seepage Losses from Canal Systems”. The resultant conveyance losses are 0.66
cfs from the Upper ditch and 0.85 cfs from the Lower ditch.

Thank you for your time and consideration of this information. Please contact me if you have
additional questions. We are hopeful a settlement can be reach shortly.

Sincerely,

Roxanne Brown
Sr. Water Rights Specialist

Cc: Richard Bergeman

SPF Job No. 631.0010



CONVEYANCE L0OSS - WORSTELL

NAME OF DITCH: Bergeman (Upper) BY: Roxanne Brown
REACH LENGTH AVE SEEPAGE WORSTELL
(FT) WIDTH (FT/DAY) LOSS
(rT) {CFS)
1 2200 3.0 5.00 0.42
2 1275 3.0 5.00 0.24
3 ¢.00
4 ¢.00
5 0.00
6 0.00
7 0.00C
8 0.00
9 0.00
TOTALS 3475 0.66

REACH = SECTION OF CHANNEL

DATE:

July 23,

LENGTH = LENGTH OF REACH, THE CHANNEL CAN BE DIVIDED INTC EQUAL LENGTH REACHES

OR ACTUAL LENGTHS BETWEEN DELIVERY POINTS
AVE WIDTH = AVERAGE TOP WIDTH OF WATER SURFACE IN REACH
SEEPAGE = SOIL SEEPAGE RATE OF REACH
WORSTELL LOSS = CONVEYANCE LOSS IN REACH BASED ON WORSTELL METHOD

Notes:

1 Length of ditch determination based cn GIS imagery.

2 Width of ditch based on claimant's statement
3 Seepage factor based on Hart, "Estimating Seepage Losses

from Canal Systems" {Worstell) and soil data from NRCS
online database.

NRCS Data

Reach No.[Soil MNo. and Description

No., 154 Pahsimerol
extremely gravelly loam

No. 152 Pahsimerci gravelly
loam

2009



CONVEYANCE LOSS - WORSTELL

NAME OF DITCH: RBergeman {Lower) BY: Roxanne Brown
REACH LENGTH AVE SEEPAGE WORSTELL
(ET) WIDTH (FT/DAY) LOSS
(FT} (CEFS}
1 1470 3.0 5.00 0.28
2z 3030 3.0 5.00 0.57
3 0.00
4 0.00
5 0.00
6 0.00
7 0,00
8 .00
9 .00
TOTALS 4500 0.85

REACH = SECTION OF CHANNEL

DATE:

July 23,

LENGTH = LENGTH OF REACH, THE CHANNEL CAN BE DIVIDED INTC EQUAL LENGTH REACHLS

OR ACTUAL LENGTHS BETWEEN DELIVERY POINTS
AVE WIDTH = AVERAGE TOP WIDTH OF WATER SURFACE IN REACH
SEEPAGE = SOIL SEEPAGE RATE OF REACH
WORSTELL LOSS = CONVEYANCE LOSS IN REACH BASED ON WORSTELL METHOD

Notes:

1 Length of ditch determinaticn based on GIS imagery.

2 Width of ditch based on claimant's statement
3 Seepage factor based on Hart, "Estimating Seepage Losses

from Canal Systems" (Worstell) and scil data from NRCS
online database.

NRCS Data

Reach MNo.|8¢il No. and Descripticn

No. 154 Pahsimeroi
extremely gravelly loam

No. 152 Pahsimerol gravelly
loam

2009



pap Unit Description; Pahsimeroi gravelly loam, 2 to & percent slopes-Custer-
{.emhi Area, [daho, Parts of Blaine, Custer, and Lemhi Counties

Custer-Lemhi Area, Idaho, Parts of Blaine, Custer, and
Lemhi Counties

152—Pahsimeroi gravelly loam, 2 to 6 percent slopes

Map Unit Setting
Elevation: 4,500 to 6,200 feet
Mean annual precipitation: 7 to 11 inches
Mean annual air temperature: 39 to 41 degrees F
Frost-free period: 60 to 90 days

Map Unit Composition
Pahsimeroi and similar soils. 90 percent

Description of Pahsimeroi

Setting
Landform: Fan remnants, outwash fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from quartzite

Properties and qualities

Slope: 2 to 6 percent

Depth to restrictive feature: 10 to 20 inches to strongly contrasting
textural stratification

Drainage class: Somewhat excessively drained

Capacity of the most limiting fayer to transmit water
{Ksal): Moderately high to high (0.57 to 2.00 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: Nonhe

Frequency of ponding: None

Calcium carbonate, maximum content. 5 percent

Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)

Available water capacity: Very low (about 1.4 inches)

Interpretive groups
Land capability (nonirrigated): 8s
Ecological site: LOAMY 7-10 ARTRWS8/POSE (RO12XY030I1D)

Typical profile
@ to 7 inches: Graveliy loam
7 to 17 inches: Extremely gravelly coarse sandy loam
17 to 32 inches: Extremely cobbly loamy sand
32 to 60 inches: Extremely gravelly sand

Data Source Information

Soil Survey Area:  Custer-Lemhi Area, Idaho, Parts of Blaine, Custer, and Lemhi
Counties
Survey Area Data:  Version 9, Jan 29, 2008

USDA  Natural Resources Web Soil Survey
Conservation Sarvice National Cooperative Soil Survey

7/30/2009
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Map Unit Description: Pahsimeroi extremely gravelly loam, 2 to 10 percent
slopes~Custer-Lemhi Area, idaho, Parts of Blaine, Custer, and Lemhi Counties

Custer-Lemhi Area, ldaho, Parts of Blaine, Custer, and

LLemhi Counties

154—Pahsimeroi extremely gravelly loam, 2 to 10 percent
slopes

Map Unit Setting
Elevation: 4,500 to 6,200 feet
Mean annual precipitation: 7 to 11 inches
Mean annual air temperature; 39 to 41 degrees F
Frost-free period. 60 to 90 days

Map Unit Composition
Pahsimeroi and similar soils: 85 percent

Description of Pahsimeroi

Setting
Landform: Fan remnants, outwash fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from quartzite

Properties and qualities

Slope: 2 to 10 percent

Depth to restrictive feature: 10 to 20 inches to strongly contrasting
textural stratification

Drainage class: Somewhat excessively drained

Capacity of the most limiting fayer to transmit water
(Ksat): Moderately high to high {0.57 to 2.00 inthr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum content: 5 percent

Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)

Available water capacity: Very low (about 0.7 inches)

interpretive groups
Land capability (nonirrigated): 85
Ecological site: GRAVELLY LOAM 8-12 ARTRWS/PSSPS
{RO12XY004ID)

Typical profile
0 to 5 inches: Extremely gravelly loam
5 to 12 inches. Very gravelly coarse sandy loam
12 to 25 inches: Extremely cobbly loamy coarse sand

USDA  Natural Resources Weh Soil Survey
Conservation Service National Cooperative Soil Survey

7/30/2009
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Map Unit Description: Pahsimeroi exiremely gravelly loam, 2 to 10 percent
slopes—Custer-Lemhi Area, Idaho, Paris of Blaine, Custer, and Lemhi Counties

25 to 60 inches: Extremely cobbly coarse sand
Data Source Information

Soil Survey Area:  Custer-Lemhi Area, ldaho, Parts of Blaine, Custer, and Lembi

Counties
Survey Area Data;  Version 9, Jan 28, 2008

USDA  Natural Resources Web Soil Survey 7130/2009
Conservation Service Mational Cooperative Soil Survey Page 2 of 2
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Soil Map—Custer-Lemhi Area, Idaho, Paris of Blaine, Custer, and Lemhi

Map Unit Legend

Custer-Lemhi Area, Idaho, Parts of Blaine, Custer, and Lemhi Counties (1D752)

Magp Unit Symbol Map Unit Name Acres in AQI Percent of AQI

kx| Caicids-Rubble land-Rock outcrop complex, 50 to 1164 16.4%
80 percent slopes

41 Cryolis-Rubbte land-Rock outerop complex, 50 to 80 11.6 1.6%
percent slopes

49 Dawtonia-Dawtonia, cold complex, 5 1o 25 percent 308 4.3%
slopes

50 Dawtonia, cold-Dawtonia complex, 2 to § percent 16.8 2.4%
slopes

55 Dawtonia-Dacont association, 20 to 50 percent 96.1 13.5%
slopes

62 Dumps, mine 28.5 4.2%

110 L.ag very cobbly loam, 20 to 40 percent slopes 0.0 0.0%

1582 Pahsimerci gravelly loam, 2 to 6 percent slopes 276.7 38.9%

154 Pahsimerol extremely gravelly loam, 2 to 10 percent 1336 18.8%
slopes

Totais for Area of Interest 711.6 100.0%

=

Natural Resources
Consegrvation Servica

Web Soil Survey

MNational Coaperative Soit Survey
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