MEMORANDUM

TO: IFI1.1Z 57-7581

FROM: DAN NELSON

SUBJECT: LICENSING OF WATER RIGHT
DATE: JULY 2, 2015

CC:

During my meeting with administration yesterday we came up with the following plan to license this
permit.

1.) The wildlife and recreation use will be removed, since there is no flow through for this permit.

2.) Remove the diversion to storage, since all of the sources/ditches flow directly into the pond.

3.) Please do a pond spreadsheet for both ponds. Use the pond depths used in the field exam for the
spreadsheet as the average depth, since we don’t have any better information.  Since the pond
capacity alone exceeds the amount allowed by the permit, please write Walte Poole of Idaho Fish
and Game a courtesy letter informing him that they need to file a new permit for the remaining
capacity of the pond and the evaporation from the pond. [ would include those volume amounts in
the letter to give him a suggestion of what the amount he will need to file for. You can use my
name in the letter il you wish. 1 will sign the letter for this one.



Total Storage Calculations

FILE NUMBER

This spreadsheet has been designed by Idaho Department of Water Mz Input
R ta the tatal P and fill Calculated value
required for a pond. Formula Explanations

1176

Surface Arga “Surface Area” is automatically carried over from the "Seepage Loss” sheet
{ac.} 17.5
*Average Pand Depth” depicts the actual depth of the pond elther measured or estimated. Note: {f you
Aversge Pond know the maximum depth and not the average depth, the Field Examiner's Handbook suggests
Depth multiplying the maximum depth by 0.4 to get the average depth, or you can use any method that seems
(FT) 18 reasonable to attaln average depth.
Pond Capacity is calculated by multfplﬁng the Pond Surface Area by the Average Pond Depth. If you
know the capacity, divide the capacity by surface area and enter the average pond depth in the space
Pond Capacity bove.
{AF) Note: If pond capacity Is determined using a method shawn on the “Pond Capacity"” sheet, the user may
eed to modify the value of "Pond Capacity" [cell B9) manually  Note that If the value is modifled
315 magualty, the formula will be altered for future use.
e "Multiple ﬁ Volume Above Initial ﬁ Is the acre-feet of water required to meet a from storage
Multiple Fill I the from g P s a one time fill. This section should not include the
e p— amount of water needed to fill the pond initially or the amount of water needed to maintain the pond
Initgal Fill to levei due to evaporation or seepage. For example; if a pond has a capacity of 5 acre feet and 2.5 acre
Fulfill from feet of seepage and evaporation, but the pond Is used for irrigation that requires 10 acre feet of from
Storage Needs- storage for the irrigation use, then you would insert 5 acre feet into this location (10 acre fest needed - 5
*Multipte Fills” acre feet from the initlal fill = 5 acre feet of additlonal storage needed)
(AF) Mote: You must have a “From Storape”™ component exceeding the Initlal fill on the permit to include a
welume in this space.
[1]
Estimated “[The "Estimated Seepage Loss” Is automatically carred aver from the %eeplge Loss™ sheet.
Seepage Loss (AF)| 0.0
Estimated e “Estimated Evaporation 1nss” Is automaticatly carried over from the %vaporatlon Loss” sheet.
Evaporation Loss
{47) 515
Total Volume [The "Total Velume Reguired® is calculated by adding the Pond Capacity, Multiple Fills, Seepage Loss, and
Required Evaporation Loss amounts to determine the total amount of storage reguined.
{AF} 356.5 ZI
Fow Rate Into "Flow Rate into Pond-" depicts the actual flow, either measured or estimated, into the pond. For
Pond (CF5} 1.00 otfstream facilities, this will be equivalent to "diversion to storage” rate.
Highest Dally p 5 number is carried over from the "Evaporation Loss” sheet! It Is the highest recorded number In the
Evaporation Rate | Precipitation Deficit Table*
From :
Evaperation Tab. i
{mm/Day) 535 |
11 "Required Daily Maintenance Volume® is the maximum volume of water needed on any given day during
the year to maintain pond volume. It Is caiculated by adding the highest dally evaporation loss to the
Required Daily average dally seepage loss in acre feet. The average daily seepage loss is calculated by dividing the
Maintenance J'Estimated Seepage Loss” by 365 days. This is acceptable, since the seepage rate shouldn't vary
Volume throughout the season unless the pond completely freezes over during the winter months. The highest
[AFfDay) 3ily evaporation loss is catculated by dividing the Highest Daily Evaparation Rate by the 304.8
nversion factor and multiplying this number by the pond surface area to attaln a combined dally acre
0.31 et requirement.
Minimum e "Minimum Maintenance I?luw‘ is the minimum amount of flow required to maintain the level af the
Malntenance d. This number s determined by dividing the “Maximum Required Dally Maintenance Volume" by
Flow 1.9835. This flow can be used to determine if the flaw rate inta the pond Is adequate to maintain the
fcrs) 0,16 : — - _ —
"Days Required ta Fill the Pond” is calculated by dividing the *Pond Capacity” by the "Flow Rate”
inus "Minimum Maintenance Flaw™ multiplied by 1.9835. This section will assist you in determining i
Days Required 1o & flow rate being diverted to the pond is adequate to fil! the pond while maintaining the pond level.
e he length of time to fill the pand will help determine If the flow rate [s adequate for the size of pond
ing proposed.  If this number is approximately & months (180 days) or mare, the reviewer should
have a discussion with the applicant to make sure he/she understands that it will take a significant length
183 Jof time to fill the pond. et
me water users may want to (il a pond under the 13,000 gallons per day domestic exemption: The
Days Required to Fill the Pond at 13,000 Gallons per Day" is catculated by converting the "Pand
pacity” and the “Required Dally Maintenance Volume” to gallons. The “Pontl Capacity” is then divided
Days Required to 13,000 gallons minus the “Required Daily Maintenance Violume™ In gallons to determine the numbear
FHi the Pond at f days to fill pond. [f this number is approximately & months {180 days) or more, the reviewer should
13';‘?;‘;:‘;‘"’ have a discussion with the applicant to make sure he/she understands that it will take a signliicant length

of time to fill the pond.
Negative values indicate that the suppily of 13,000 gallons per day is not enough volume to overcome the
requirad daily maintenance volume; the pand will never filf,




Evaporation Loss Calculations

This spreadsheet has been designed by Idaho Department of Water Resources to estimate the annual evaporation losses from a

FILE NUMBER57-7581 pont 1

REVIEWER |D. Favreau

DATE

[7/13/2015

User Input

Calculated value

Formula Explanations

The acronyms used on
the Kimberly Research
Center website are
defined below:

|P = Precipitation

|ET= Evapotranspiration

|Pd = Precipitation deficit

IP,, =ET-P

pond.

USING THIS SPREADSHEET
Use the link below to access the Kimberly Research Center website. This website provides the Precipitation
Deficit for a station most representative of the pond under examination. The Pracipitation Deficit is the
tatal amount of free water surface evaporation minus the precipitation for a given area, which gives the
total amount of evaporative losses incurred by the pond. There are several weather sites that are used
throughout the state. 1DWR staff can find the nearest site using Arc Map. The shape file containing the
sites can be found at X:/Spatial/Climate/ETIdahostations.shp.

Instructions:

1. Use the link below to navigate to ET Idaho 2012.

2. Select the station which is most representative to your pond focation.

3. Click Submit Query.

4. Under "Land Cavers with Evapotranspiration Estimates,” select "Open Water - Shallow Systems {ponds,
streams)" or “Open Water - small stock ponds" depending on the pond size.

5. Click the link to "Precipitation Deficit."

6. Reference and copy (ctrl + C) the first subheading "Mean" values.

7. Click the "Paste Values from ET Idaho” button, The table will automatically enter a zero (0) for any
negative precipitation deficit values.

Found at: http.//data.kimberly.vidaho.edu/ETIdaho/

PLEASE NOTE: The seasonal average for precipitation deficit
Precipitation Deficit should not be used for calculations because precipitation often
Station: Twin Falls 2 NNE (NWS ~ 109294) exceeds evaporation during wetter months of the year. If the
Days per pond is kept full, excess precipitation during wetter months does
Month mm/day’ month mm/Manth | | not serve to refill the pond during drier months.
an -0.45 31| 0.00 For example, see Sandpoint KSPT (NWS — 108137}, the annual
Feb 0.52 28| 14.56 | | precipitation deficit is -106 mm. However, April through
= September have positive precipitation deficit values. To properly

el 1.65 31 B AL estimate the annual volume of water necessary to refill a.pond
April 2.91 30| 87.30 due to evaporation losses, the table will automatically enter.a
May 4.14 31| 12834 zero {0} for each manth that the precipitation value is reported as
June 4.57 30| 137.10 | | *Mesative value.

uly 5.36 31| 166.16

August 4.56 31} 141.36

September 3.58 30| 107.40 | | asdescribed above, precipitation offsets evaporation in winter
|October 2.06 31| 63.86 months, so the net effect is that wintertime precipitation deficitis
November 0.02 30 0.60 R
|December -0.51 31} 0.00

{{mm/yr) <+ [convert to feet) ] X {Surface area of pond, in acres) = Evaporation Loss in Acre Feet

Total mm/year =|F 897.83 |

89783

—

+ 304.8 17.50 = 51.5 AFA

) X

Surface Area of Pond is sutomatically carried over from the Seepage Loss Sheet. I




Seepage Loss Calculations

This spreadsheet has been designed by Idaho Department of Water Resources to estimate the total annual seepage losses fram a

pend.
FILE NUMBER 57-7581 pond 1 User Input
REVIEWER D. Favreau . Calculated value
DATE 7/13/2015 Formula Explanations
INPUTS
| Pond Surface Area {AC.) | 175 Jac |
| Pond Surface Area {5Q. FT.) | 762300 [sa.pr |

| used the following method to obtain

NRCS Web Soil §
my Soil Classification information: |

My Solil Classification is GrndWtr
Suggested Seepage Rate {FT./DAY) 0.0000 [FT./0AY |
Though sand and gravel seepage
[ Formula: (Surface Area X Seepage Rate) X 7.48 = Gallons Per DayLoss || rates may actually be higher, the
maximum allowable rate is 0.2
; ft/day, pursuant to Administrative
I ConyerkinCaD I . IGPD I Memao “Seepage Loss Standards for
. Pands and Reservoirs.”
| Total Seepage Loss (AFA) | o0 [aea |

Suggested Seepage Rates for Different Soil Types:

GW, GP, GM, GC, SW, 5P and 5M (silty sand, sand silt mixtures and gravel mixtures)= 0.2 ft per day

OL and ML {inorganic silts - very fine sands, silty, or clayey fine sands) = 0.02 ft per day

SC (clayey sands, sand clay mixtures) = 0.007 ft per day

CL {Low to medium plasticity clays) = 0.003 ft per day

MH, OH, PT and CH (high plasticity clays) = 0.0003 ft per day

LINED PONDS (liners can be chemical, fabric, or bentonite) = 0 ft per day

Ponds Intercepting Groundwater {excavated ponds filled by ground water) = 0 ft per day

PLEASE NOTE: The initial basis for the Suggested Seepage Rates In the table above is found on Page 16 of Seepage from Fish Ponds, Bulletin 599,
August 1989 Alabama Agricultural experiment Station, Auburn University, Auburn University Alabama. If you don't know the soil type, please
refer to the map provided at the NRCS Web 50il Survey (Tab #1), an ArcMap Soil Classification Map (Tab #1.1), or published NRCS Soil Survey
{Tab #1.2) . Use "0" if the pond fill relies on the water table.




Total Storage Calculations

FILE RUMBER _ {57 7531 pons 2 This spreadsheet has been designed by idaho Department of Water User ingut
REVIEWER [, Favreau 1 Resources to esti the total seepsy paration and il capacity Calculated value
DATE [7/13/2015 = | required for & pond. Farmula Explanations
Surface Area "Surface Area” is automatically carried over I‘mmﬁepage Loss" sheet.
{aC) 2
“Average Pond Dapth” depicts the actual tepth of the pond cither measured or estimated. Note: If you
Average Pond know the maximum depth and not the average tepth, the Field Examiner's Handbook suggests
Depth multipiying the maximum depth by 0.4 ta get the average depth, or you can usé any method that seems
(FL.} 12 reasonable to attain average depth.
Pond Capacity is calculated by muitiplying the Pond Surface Area by the Average Pond Depth. If you
know the capacity, divide the capadity by surface area and enter the average pend depth in the space
Pond Capaclty above
{AF) Note: if pond capacity is determined using a method shown on the “Pond Capacity” sheet, the user may
need to modify the value of "Pond Capacity” (cell BY) manuaily. Note that if the value is madifled
24 manualty, the formula will be altered for future use
lﬁe Multiple ﬁ Volume Above Initial ﬁr‘ Is'the acre-feet of water required to meet a from storage
Multiple Fil component if the from storage component exceeds a one time fill. This section should not include the
PPy T lamount of water needed to fill the pond initlally or the amount of water needed to maintain the pond
Inttial EHI 10 level due to evaporation or seepage. For example: if a pond has a capacity of 5 acre feet and 2.5 acre
Fulfill From feet of seepage and evaporation, but the pond is used for irrigation that requires 10 acre feet of from
storage for the rrigation use, then you would insert 5 acre feet inta this location (10 acre fest needed - 5
Storage Needs-
“Multipte Fills” acre feet from the Initlaul fli=5 acre fe"et of additional storage nudgd]. A :
(AR) ote: You must have a "Frpm Storage” component exceeding the initial fill on the permit to include a
fvolume [a this ipace
o
Estimated [ihe “Estimated Seepage Loss” is automatically carried over from the -"Supige Loss” shest.
Seepage Loss (AF) 0.0
Estimated [The "Estimated Ev poration Loss” Is aut: ically carried over from the "-Evaporaﬂon Lass™ sheet.
Evaporation Loss
(AR} 5.9
Total Volume & "Total Volume Required® is calculated by adding the Pond Capacity, Multiple Fills, Se¢page Loss, and
Required |‘E-:=poratlon Loss amounts to determine the total of storage required
[AF] 29.9
Flow Rate Into e "Flow Rate into Pond* deplcts the actual flow, either measured or estimated, into the pond. For
Pond {CF5} 1.00 oHstream facilities, this will be eguivalent to “diversion to storage” rate.
Highest Daliy ! is number is carried over from the "Evaporation Loss” sheet. It is the highest recorded number in the
Evaporation Rate Precipitation Deficit Table”,
From
Evaporation Tab.
{mm/Day) £ 3g
*"Aequired Daily Maintenance Volume” is the maxi volume of water needed on any given day during
the year to maintain pond volume. it is calculated by adding the highest dally evaporation loss ta the
Required Daily average daily seepage loss In acre feet. The ge daily seepage loss Is cajculated by dividing the
Malntenance “Estimated Seepage Loss” by 365 days. This is acceptable, since the seepage rate shouldn't vary
Volume roughout the season unless the pond completely freezes over during the winter months, The highest
[AF/Day)} daliy evaporation loss Is calcutated by dividing the Highest Daily Evaporation Rate by the 304.8
conversion factor and multiplying this number by the pond surface area to attain a combined dakly acre
0oa eet requirement.
Minimum & "Minimum Maintenance Flow” is the ninimom amount of fiow reuired to maintain the level of the
Malntenance pond. This number is determined by dividing the "Maximum Required Daily Maintenance Velume” by
Plow 1.9835. This flow can be used to determine if the flow rate into the pond is adequate to maintain the
fess) LLH : — _ = e
i|The "Days Required to Fill the Pond” is calculated by dividing the *Pond Capacity” by the "Flow fats”
minus "Minimum Maintenance Flow™ multiplied by 1 9835. This section will assist you in determining If
Days Required 1o the flow rate being diverted to the pond Is adequate to fill the pond while maintaining the pond level.
Fill the Pond & length of time to fill the pond will help determine If the flow rate is sdequate for the size of pond
being proposed. I this number |s spproximatefy 6 months {180 days) or more, the reviewer should
have a discussion with the applicant to make sure he/she understands that it wili take a significant lengthj
12 of time to fill the pand ==
Some water ysers may want to flll a pond under the 13,000 gallons per day domestic exemption. The ||
"Days Required to Fill the Pond at 13,000 Gallons per Day” is calculated by converting the "Pond
DUy Recured 18 Capacity” and the "Required Daily Mair Volume" ta gall The "Pond Capacity” is then divided
by 13,000 gatans minus the “Required Dafly Maintenance Volume® in gallons to determine the number
FI‘B“:I;; ’G:'l:::: of days to fill pond. If this number Is opproximately 6 months {180 days) or more, the reviewer shauld
4 ave a discussion with the applicant to make sure he/she understands that it will take a significant lengt
per Day I time 1o Fill the pond
INegative values indicate that the supply of 13,000 gallons per day is not encugh volume to overcome the
5079 _required daily maintenance volume; the pond will never fill.




Evaporation Loss Calculations

This spreadsheet has been designed by Idaho Department of Water Resources to estimate the annual evaporation losses from a

pond.

FILE NUMBER57-7581 pond 2f

REVIEWER |D.Favreau '

DATE 7/13/2015

User Input

Calculated value

Formula Explanations

The acronyms used on
the Kimberly Research
Center website are
defined below:

|P = Precipitation

|eT= Evapotranspiration

|P., = Precipitation deficit

[Ps =ET-P

USING THIS SPREADSHEET
Use the link below to access the Kimberly Research Center website. This wabsite provides the Precipitation
Deficit for a station most representative of the pond under examination. The Precipitation Deficit is the
total amount of free water surface evaporation minus the precipitation for a given area, which gives the
total amount of evaporative losses incurred by the pond. There are several weather sites that are used
throughout the state. IDWR staff can find the nearest site using Arc Map. The shape file contalning the
sttes can be found at X:/Spatial/Climate/ETldahastations.shp.

Instructions:

1. Use the link below to navigate to ET ldaho 2012.

2. Select the station which is most representative to your pond location.

3. Click Submit Query.

4. Under "Land Covers with Evapotranspiration Estimates,” select "Open Water - Shallow Systems (ponds,
streams)” or "Open Water - small stock ponds” depending on the pond size.

S. Click the link to "Precipitation Deficit.”

6. Reference and copy {ctrl + C) the first subheading "Mean" values.

7. Click the "Paste Values from ET Idaho” button. The table will automatically enter a zero {0) for any
negative precipitation deficit values.

Found at: http://data kimberly.uidaho.edu/ETIdaho/

PLEASE NOTE: The seasonal average for precipitation deficit
Precipitation Deficit shouid nat be used for calculations because precipitation often
Station: Twin Falls 2 NNE (NWS —~ 109294} exceeds Evaporatiun during wetter months of the year. If the
Doys per pond is kept full, excess precipitation during wetter months does
Month mm/day’ - mm/Month | | not serve to refill the pond during drier months.
Jan -0.45 31 0.00 For example, see Sandpoint KSPT (NWS5 — 108137), the annual
Feh 0.52 28| 14.58 precipitation deficit Is -106 mm. However, April through
'] | September have positive precipitation deficit values. To properly

slaich P E - 51'1.5 estimate the annual volume of water necessary to refill a pond
April 2.91 30| 87.30 | | due to evaporation losses, the table will automatically enter a
May 4.14 31| 12834 zero (0) for each month that the precipitation value is reported as

e - - ; .
June 4.57 30| 137.10 | | 2"eetivevalue
July 5.36 31| 166.16
August 4.56 31| 141.36
September 3.58 30 : 107.40 As described above, precipitation offsets evaporation in winter
October 2.06 31| 63.86 months, so the net effect is that wintertime precipitation deficit is
November | 0.02 30| 0.60 CLTLL e
December -0.51 31| o0.00

Totalrrlrn/vear=|: B 897.83|

897.83

o

[{(mm/yr) + {convert to feet) ] X {Surface area of pond, in acres) = Evaporation Loss in Acre Feet

+ 3048 |) X 200 | = 5.9AFA

Surface Area of Pond Is automatically carried over from the Seepage Loss Sheet. I




Seepage Loss Calculations

This spreadsheet has been designed by Idaho Department of Water Resources to estimate the total annual seepage losses from a

pond.
FILE NUMBER 57-7581 pond 2 User Input
REVIEWER D. Favreau f Calculated value
DATE 7/13/2015 Formula Explanations
INPUTS
| Pond Surface Area (AC.) ] 2 [ac. |
| Pond Surface Area (SQ. FT.) I 87120 [saifr. |

| used the following method to obtain

et NRCS Web Soil Surve
my Soil Classification information: i M

My Soil Classification is GrndWtr
Suggested Seepage Rate (FT./DAY) 0.0000 |FT./DAY |

Though sand and gravel seepage

[ Formula: {Surface Area X Seepage Rate} X 7.48 = Gallons Per Day Loss | rates may actually be higher, the
maximum allowable rate is 0.2

r 3 ft/day, pursuant to Administrative
I Convert to GPD f==o S | Memo "Seepage Loss Standards for
_ : Ponds and Reservoirs,"
| Total Seepage Loss (AFA) | R Y |

Suggested Seepage Rates for Different Soll Types:

GW, GP, GM, GC, SW, 5P and SM {silty sand, sand silt mixtures and gravel mixtures)= 0.2 ft per day

OL and ML (inorganic silts - very fine sands, silty, or clayey fine sands)= 0.02 ft per day

SC {clayey sands, sand clay mixtures)= 0.007 ft per day

CL {Low to medium plasticity clays) = 0.003 ft per day

MH, OH, PT and CH {high plasticity clays) = 0.0003 ft per day

LINED PONDS {liners can be chemical, fabric, or bentonite) = 0 ft per day

Ponds Intercepting Groundwater (excavated ponds filled by ground water)= 0 ft per day

PLEASE NOTE: The initial basis for the Suggested Seepage Rates in the table above is found on Page 16 of Seepage from Fish Ponds, Bulletin 598,
August 1989 Alabama Agricultural experiment Station, Auburn University, Auburn University Alabama. If you don't know the scil type, please
refer to the map provided at the NRCS Web Soil Survey (Tab #1}, an ArcMap Soil Classification Map (Tab #1.1), or published NRCS Soil Survey
(Tab#1.2) . Use "0" if the pond fill relies on the water table.




ETldaho -- Evapotranspiration and Net Irrigation Requirements for Idaho Page 1 of 3
—_— { !

ETIdaho 2012 -- Evapotranspiration and Consumptive
Irrigation Water Requirements for Idaho

Please send suggestions for improving this site to robison at kimberly dot uidaho dot edu Copyright 2012, University of
fdaho.

Deer Flat Dam (NWS -- 102444)

Statistics based on thirty year normal spans 1960 to 2010 years

For a different land cover or crop click on the above link.
You can highlight this table and copy via the clipboard to a Mircosoft Excel or OpenOffice spreadsheet to plot or
otherwise work with this data.

Open water - small stock ponds
Precipitation Deficit (Click here for a graph)
rowin DT
Feb{Marn|ApriMay{lJun{{ Jul {|Aug|(Sep|/Oct|Nov||Dec «|[GrowinglAnnua
Season b
Season

Mean/ ” Mmm/day mm

Monthly"_|[0.43][0.52[ 1.63[291][ 4.14[4-57[5.3[4.56[3.58[ 206 0.02f051 867 d 867

15-Day M°:'"gl[o.55“ 0.39 2.95” 4.23' 4.63” 5.4 4.47 3.48 2.10" 0.00[10.51
Average
7-Day Moving }0.50" 0.47 2.3;" 4.|;| 4.5%| 5.42 4.54{ 3.53 2.07\[0.05 0.51
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http://data.kimberly.uidaho.edw/ETIdaho/stcvrstats.py ?station=102444&cover=57&stats=...  7/13/2015
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