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FOREWORD

July 28, 2003 Version

This revised edition of the Pecos River Master's Manual was compiled from the edition
dated November 30, 1987, which was marked as “Texas Exhibit No. 108." [n the revised
edition, modifications have been added 1o the text of the Marual and a few minor
changes in presentation style have been made. The edition was prepared by the River
Master and submitted to the Technical Representatives of New Mexico and Texas for
review and approval. Comments received in a joint letter from the states dated May 14,
2003 have been incorporated into the revision.
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INTRODUCTION

This manual contains the pracedures to be used by the River Master to make the
calculations provided for in the decree of the United States Supreme Court in Texas vs,
New Mexico, No. 65 Original. These calculations include determination of ne palive or
positive departures from New Mexico’s delivery obligation.

The computational procedures and the computer programs required to make the
computations are described in detail in Texas Exhibit no. 79.
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D 6

MANUAL OF PROCEDURES
TO COMPUTE PECOS RIVER COMPACT COMPLIANCE

A, General

A, General

1. The sc—called “annual flood inflow™ for the Sumner Dam' to state line reach is
defined as the sum of the measured flow of the Pecos River below Sumner Dam
plus the estimated flood inflows from the Sumner Dam to Artesia, Artesia to
Carlsbad, and Carlsbad to state line reaches. The current year’s “annual flood
inflow™ is averaged with the annual flood inflows for the two prior years. This
three—year average quantity is termed the “Index Inflow™ and is used as “x" in
the equation

y = 0,0480892 (x) 4#®

in order to determine the “Index Outflow.” or “y,” New Mexico’s three—year
average 1947 Condition delivery obligation at the New Mexico—Texas state
line. This Index Inflow—Index Outflow equation was approved June 11, 1984
by the U.5. Supreme Court in the Texas vs. New Mexico Pecos River Compact
Litigation, No. 65 Original. This equation will be used to determine New
Mexico’s 1947 condition delivery obligation imposed by the Pecos River
Compact. A comparison of the Index Outflow with the three year average

historical outflow will identify any delivery depletions from the 1947 Condition
which might have occurred.

2. There are several factors which, under terms of the Pecos River Compact, might
at times increase or decrease New Mexico’s obligation to deliver Pecos River
water at the state line. When appropriate, the following factors may need to be
employed to adjust the computed departures in the Compact compliance
computations:

' On October 17, 1974, Alamogordo Dam was renamed Sumner Dam by the U.S. Congress under Public
Law 93-447. In the original manual, Sumner Dam was usnally referenced as Alamogordo Dam. In the
revision dated July 28, 2003, the references were changed to Sumner Dam because data is delivered under
that name,



a. Adjustments for Depletions Above Sumner Dam
b. Depletions Due to McMillan Dike

c. Salvage Water in New Mexico

d. Unappropriated Flood Waters

e. Texas Water Stored in New Mexico Reservoirs

f. Beneficial Consumptive Use of Waters of Delaware River by Texas

B. Procedures to Compute Departures of State Line Flows of the Pecos River from the
1947 Condition

1, General

a.  Compute Index Inflow, Sumner Dam to New Mexico—Texas state line as
follows:*

(1). The annual flood inflow is computed as follows:
(a) Gaged flow of the Pecos River below Sumner Dam, plus
(b) Computed flood inflow, Sumner Dam to Artesia reach, plus
(¢) Computed flood inflow, Artesia to Carlsbad reach, plus

(d) Computed flood inflow, Carlsbad to state line reach.

* All computations are to be performed in units of 1,000 acre-fee: rounded to the nearest | acre~foot.
(Modified by Joint Motion, approved by the River Master, June &, 2002),
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(2). The Index Inflow for one year is the average of the annual flood
inflow for that vear and the two prior years.

Determine New Mexico’s 1947 Condition delivery obligation at the New
Mexico-Texas state line (Index Outflow). The 1947 Condition Index
QOutflow is determined by the equation:

y = 0.0489892(x) "

Where (x) 15 the Index Inflow and Y 1s the 1947 Condition outflow in units
of 1,000 acre—feet.

Determine the three—year running average historical outflow at the New
Mexico—Texas state line.

(1). The annual historical outflow is computed as follows:
(a) Gaged flow of the Pecas River at Red Bluff, New Mexico.
(b) Gaged flow of the Delaware River near Red Bluff, New Mexico.

(¢) The total annual metered diversions under New Mexico State
Engineer Permit Number 3254 into C-2713 (approved April 24,
2001}, currently held by the Red Bluff Water Power Control
District, not to exceed a total of 845 acre—feet per annum, 2

(d) Subparagraph B.1.c.(1)(c) will continue in effect for an initial
term beginning on the date this amendment is approved by the
River Master and extending until the end of Water Year 2007.
Thereafter, unless rescinded as provided herein, Subparagraph
B.1.c.{1)(c) will continue in effect for successive six (6) year
terms coinciding with Water Years. Subparagraph B.1.c.{1){c)
may be rescinded by agreement of Texas and New Mexico, or
Subparagraph B.1.c.(1){c) may be rescinded by either Texas or
New Mexico if the Average Daily Brine Inflow of the Pecos
River between the United States Geological Survey (“USGS™)
(rage at Pierce Canyon and the USGS Gage at Malaga exceeds a
total dissolved solids luad of 367.7 tons per day, i.e., seventy-
five percent (75%) of the Base Number.

{e} For purposes of this Paragraph, the Base Number shall be 490.3
tons per day of total dissolved solids.

* Sections B.1.c.(1){c) through B.1.c.{1)(j} were added by Jeint Motion of the states as approved by the
River Master on June 6, 2002 for use in accounting for Water Year 2002 and thereafler.
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(2).
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(g)

(h)
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For purposes of this Paragraph, the Average Daily Brine Inflow
will be determined as follows. A daily average of total dissolved
solids in tons per day will be used, caleulated by the USGS and
based on the difference between measurements at the USGS
Gage on the Pecos River at Pierce Canyon Crossing near
Malaga, New Mexico (Station No. 08407000) and at the USGS
(5age on the Pecos River near Malaga, New Mexico (Station No.
08406500) during the first five (5) years of the current six—vear
term described in Subparagraph B.1.c.{1)(d) above.

Either Texas or New Mexico may rescind Subparagraph
B.1.c.(1)(c) at the end of any Water Year, if during the year the
brine well being operated under Permit Number 3254 into C-
2713 is not being operated for a period of twenty (20)
comnsecutive calendar days or for more than thirty (30) total
(exchusive of holidays and weekends) days in any calendar year.

Either Texas or New Mexico may rescind Subparagraph
B.1.c.(1)(c) at the end of any Water Year, if adequate
precautions to prevent brine removed from the aquifer from
reentering the Pecos River are not being taken.

Either Texas or New Mexico may rescind Subparagraph
B.1l.c.(1}(c) at the end of any Water Year if the annual diversion
exceeds 645 acre—feet.

Any State wishing to rescind Subparagraph B.1.c.(1)(c) must
first provide the River Master and the other State with written
notice of rescission at least thirty (30) days prior to the Water
Year in which the rescission is to be effective.

The three—year average historical outflow for any year is the average
of the annual historical outflow for that year and the two prior years,

Compute annual departures of state line flows of the Pecos River from the
1947 Condition. Compute each annual departure by subtracting the annual
1947 Condition delivery obligation (Index Cutflow) from the corresponding
three—year average historical outflow. Add algebraically the adjustments
to the computed departures as determined under the provisions of Part C
herein. A negative departure indicates an underdelivery at state line and a
positive departure indicates an overdelivery.

Figure 1 shows the approximate boundary of the Pecos River Basin from its
headwaters in New Mexico to the gaging station of the Pecos River near
Girvin, Texas, Figures 2, 3 and 4 are stick diagrams of the main stem of the



Pecos River showing important fributaries, gaging stations, diversion
facilities and rescrvoirs in New Mexico and Texas.

2. Determination of Sumner Reservoir Releases and Spills

Use the monthly United States Geological Survey (USGS) streamflow
recotds for the gaging station, Pecos River below Sumner Dam, as the
measure of releases and spills from the reservoir.

3. Determination of Flood Inflows, Sumner Dam to Artesia

The computational items used to estimate the flood inflows to this 197.8
y river mile reach of the Pecos River are listed below, followed by an
- explanation for each computation to be made. Monthly quantities for each
ot item will be measured or computed, and the annual quantity will be the sum
& of the monthly quantities,

Streamflow below Sumner Dam (see 3.a, below).

Fort Sumner Irrigation District diversion (see 3 b, below)

Fort Sumner Irrigation District return flow (sce 3.c. below)

Streamflow past Fort Sumner Irrigation District (see 3.d.below)

Channel loss, Sumner Dam to Acme (see 3.¢. below)

Computed residual flow at Acme (see 3.f. below)

Base Inflow, Acme to Artesia (see 3.g. below)

River pump depletions (see 3.h. below)

i Residual flow at Artesia (see 3.i. below)

: Streamflow, Pecos River near Artesia (see 3 j. below)
Flood inflow, Sumner Dam to Ariesia (see 3.k. below)

D€

a. Streamflow below Sumner Dam

s pmEm WSS
S i

Use the monthly USGS streamflow records for the gaging station,
Pecos River below Sumner Dam, N.M.

A R

b.  Fort Sumner Irrigation District diversion

i Use the monthly USGS discharge records for the gaging station, Fort
, Sumner Main Cznal near Fort Sumner, N M.

¢.  Fort Sumner Frrigation District return flow

Use 53 percent of the total annual diversion (item b. above) and
distribute on a monthly basis as follows:
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d. Streamflow past Fort Sumner Irrigation District

From the streamflow below Sumner Dam {item 3.a.), subtract the Fort
Sumner lrrigation Distriet diversions (item 3.b.), and add the Fort
Sumner Irrigation District return flows {item 3.c.). Whenever the
computed flow past the District is less than the return flow, set the
flow past the District (item 3.d.) equal to the return flow (item 3.c.).

e. Channel loss, Sumner Dam to Acme”

Compute the monthly river channel losses using the equations below,
where X is the flow past the Fort Sumner Irrigation District in units of
1000 acro—feet (item 3.d.). Whenever the computed loss exceeds the
calculated flow past the District, the channel loss (item 3.e.) is set
cqual to the flow past the District (item 3.d.). Any computed negative
channel loss is set equal to zero.

Month Channel Loss “L" by Month in 1000 Acre—Feet
Jan, Feb, Dec L=.057X + 0.097
Mar L=.177TX+ 0.227
Apr, May L=.118X+ 1.098
Jun L=.163X+0.784
Jul L=.137X + 0.632
Aug L =.088X +1.350
sep, Oct L=.127X + 0.499
Nov L=.132X + 0.448

f. Computed residual flovw at Acme
Item 3.d. — [tem 3.e.

g Base Inflow, Acme to Artesia®

For the River Master’s Preliminary Report use the monthly base inflow
quantities determined and furnished by the USGS. USGS will utilize the

* Modified by Join: Motion of New Mexico and Texes, October 26, 1993.
* Modified through Modification Determination, effective December 26, 1990,

10



best available data and methods to estimate the total monthly base inflows
accruing to the Acme to Artesia reach. In their report USGS will deseribe
the data and methods used to estimate the base inflows and describe any
unusual hydrologic events that occurred during the water year. After
review of any objections to the USGS estimates by the states the River
Master will make any adjustments deemed necessary to the base inflow
cstimates and determing the base inflow quantitics for the Final Report. If
no monthly base inflow quantities are determined and furnished by USGS
the River Master will prepare the estimates for the Prehminary Report.

h. River pump depletions, Acme to Artesia
Use monthly river pump diversion gquantities compiled by USGS based
upon river pumping from the Pecos River in the Acme to Artesia reach as
reported by the New Mexico Pecos River Water Master.

1. Residual flow at Artesia
Item 3.f. + Item 3.g. — Item 3.h.

j.  Streamflow, Pecos River near Artesia

Use the monthly USGS streamflow records for the gaging station, Pecos
River near Artesia, N.M,

k. Flood inflow, Sumner Dam to Artesia
Item 3 j. — Item 3.i.

Table | shows sample computations for vears 1982 and 1983 extracted from
Texas Exhibit 79.

11
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4. Determination of Flood Inflows, Artesia to Carlsbad®

The flood Inflows for the Artesia to Carlsbad reach are computed as the sum of
the flood inflows to the Artesia to Dam Site #3 reach and the flood Inflows to
the Dam Site #3 to Carlsbad reach. Monthly quantities for each item will be
measured or computed, and the annual quantities will be the sum of the monthly
quantities. The computational items used to estimate the flood inflows for this
45.3 iver mile reach of the Pecos River are listed below, followed by an
explanation of each computation to be made:

Flood Inflow, Artesia to Dam Site #23
Flood Inflow, Dam Site #3 to Carlsbad
Total inflow to the Dam Site #3 to Carlsbad Reach
Streamflow, Pecos River at Dam Site #3
Carlsbad Springs New Water
Total outflow from the Dam Site #3 to Carlsbad Reach
Lake Avalon Evaporation Loss
Lake Avalon Change in Storage
¢ Net Carlsbad [rrigation District Diversions
[ ] Other Depletions
N Streamflow, Pecos River at Carlsbad
Flood Inflow, Artesia to Carlsbad

A S

s e f.-

a. Flood Inflow, Artesia to Dam Site #3

Use the sum of the monthly flood flow quantities determined by hydrograph
scalping of the daily USGS streamflow records for:

{1 Rio Penasco at Dayton, NM;

(2) Fourmile Draw near Lakewood, NM:

(3) South Seven Rivers near Lakewood, NM;

(4)  Rocky Arroyo at Highway Bridge near Carlsbad, NM.

R R B IR

3

Flood Inflow, Dam Site #3 to Carlsbad

Compute the total inflow to the reach (item B.4.c.) and the total outflow
from the reach (item B.4.d.). Subtract the total inflow from the raach (item
F: c) from the total outflow (item d).

¢. Total inflow to the Dam Site #3 to Carlsbad Reach

Total inflow to the Dam Site #3 to Carlsbad Reach is computed as the sum
of items (1) and (2) below:

* Modified by Modification Determination dated December 7, 1997

13



(1}

(2)

Use USGS streamflow records for the Pecos River at Dam Site 3,
near Carlsbad, N.M.

Carlsbad Springs New Water

Use the [vllowing procedure to compute the monthly new water
discharge quantities rounded to the nearest 100 acre-feet.

(a)

(b)

(c)

(d)

(e}

)

(g)

Use the annual streamflow records (expressed in ¢fs) furnished
by the USGS for the gaging station, Pecos River below Dark
Canyon, at Carlsbad, N.M.

Subtract tributary inflow from Dark Canyon Draw, furnished by
USGS for the Dark Canyon Draw at Carlsbad gaging station.

Subtract releases and spills from Lake Avalon, which are
furnished by USGS for paging station, Pecos River below
Awvalon Dam, N M.

Add 2 cfs for the annual depletions from the Pecos River from
the Carlsbad canal flume to the Carlsbad gage. These depletions
are caused by the power plant consumptive use, evaporation
from Tansil and Bataan Lakes, and all diversions including the
Carlsbad golf course, F.V. Dowling and E.J. Hines.

Subtract the lagged seepage from the main CID canal in cfs,
which is computed to be 7 percent of the CID diversions
measured at Avalon Dam by USGS for gaging station, Carlsbad
Main Canal at Head, Carlsbad, N.M. This seepage will have a
lagged distribution as follows: one-half in the current quarter;
one-third in the following quarter; and one-sixth in the next
quarter.

Subtract one cfs to represent the average annual retumn flow from
surface watcr irrigation between Avalon Dam and the gaging
station Pecos River at Carlsbhad.

Subtract lagged |eakage from Lake Avalon. The leakage from
Lake Avalon is estimated by using the mean monthly gage
height (H) in feet for Lake Avalon (published by USGS for Lake
Avalon Near Carlsbad, N.M.), in the equation: Avalon leakage
in cfs = 4.78 (H) - 62.0. One half of this leakage is assumed to
appear at Carlsbad Springs during the current quarter: with one-
third to appear during the following quarter: and one-sixth
during the next quarter.

14
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(h) Subtract 3 cfs to represent the average seepage loss from the
Pecos River in the reach between Major Johnson Springs and the
Dam Site No. 3 gage.

(i) The annual new water in ¢fs is: (a) - (b) - (¢) + (d) - (e} - () - (g)
- (h).

(1) Convert the new water in cfs, item (i) above, to units of 1000
acre-feet, and distribute equally to each month of the year.

d. Total outflow from the Dam Site #3 (v Carlsbad Reach is computed as the
sum of items (1) through (5) below:

(1). Lake Avalon Evaporation Loss

(a) Compute the monthly evaporation loss by multiplying the net
imenthly evaporation rate times the average manthly surface area
for Lake Avalon.

(b) Use the USGS elevation, area and capacity relationship for Lake
Avalon to estimate the average monthly surface area for the lake.
The 1997 area-capacity tablc based on the 1996 United States
Bureau of Reclamation (USBR) sediment survey for Lake
Avalon (Table 3) is to be used until  revised area-capacity table
based on a new sediment survey performed by the USER, the
U.S. Army Corps of Engineers, USGS, U.S. Soil Conservation
Service or a state-registered engineer is available.’

{c] For Lake Avalon evaporation and precipitation, use U.S.
National Weather Service (USNWS) evaporation and
precipitation data for Brantley Dam. When the U.S. National
Weather Service data are not available, use USBR evaporation
or precipitation data for Brantley Dam. If ncither USNWS nor
USBR precipitation data are available, use precipitation data
from Carlsbad or Carlsbad Federal Aviation Administration
Airport in that order.

" Table 3 is not included because a revised area—capacity table has been issued by the US Bureau of
Reclamation. The following hiote appeared on the original Table 3: “The gage height of 26.1 feet
corresponds 1o an elevation of 3267.7 feel sbove the mean sea level with the datum of gage at 3241.6 feet
above mean sea level

15



iR N

(d)

Missing monthly evaporation data at Brantley Reservoir are to
be computed using the following equation:

EL = 2.5*[(p*T/100y*(114-H)/100] - 1.5

where EL is the lake evaporation in inches, p is the percentage of
daytime hours at the approximate location of Avalon Reservoir,
as given in the table below: T is the mean monthly temperature
in degrees F, average of Artesia and Carlsbad; H is the average
percent humidity for the month compuled from the data at SAM,
11AM, 5PM and 11PM furnished by the National Weather
Service.

Table of Percentage of Daytime Hours for Avalon Reservoir

January  7.17 July 9.80
February 6.95 August 9.29
March 8.36 September §.34
Apri] B.76 October 7.92
May 9.65 November 7.08
June 9.62 December  7.02

(e)

If Brantley Reservoir evaporation data are not available, and
hurnidity data at Roswell and other data are not available for
estimating evaporation at Lake Avalon, and there is not more
than one month missing between months for which data are
available, estimate the evaporation by interpolation between
monthly data. If complete evaporation data are missing for more
than one month and data for all the above described methods are
not available, find the average daily evaporation that is published
for that month and estimate total evaporation by multiplying the
average daily evaporation times the number of days in the
month.

Monthly net evaporation in [eet for Lake Avalon is determined
by multiplying pan evaporation in inches by 0.77 to determine
monthly lake surface evaporation, subtracting the monthly
pm;s:i pitation in inches, then converting to feet by dividing by
12

described in B.4.d.(1)

* In the future, if pan evaporation and precipitation data are available at the Brantley Dam site, use (hese
data in estimating the evaporation rates. If data are not available for Brantley Reservoir, use the procedurss
- (Mote modified by agreement between the States June 14, 1989, Scction B4.d.(1)
was labzled B 4.f. in previous version of the Manuat).
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(2).

Q).

().

(5).

Lake Avalon Change in Storage

Use data from USGS gage height records for Lake Avalon near
Carlsbad, N.M., and gage height-area-capacity relationships shown in
Table 3.°

Net Carlshad Trrigation District Diversions

Use 93 percent of the USGS published records for the gaging station,
Carlsbad Main Canal at Head, Near Carlsbad, N.M,

Other Depletions

For other depletions referenced in B.4.c.(1)(d) add 100 acre-feet for
all months except July and August and 200 acre-feet for July and
August,

streamflow, Pecos River at Carlshad

Use the USGS gaging station records for Pecos River below Dark
Canyon, at Carlsbad, N.M., minus the gaged streamflow at the USGS
gaging station, Dark Canyon Draw at Carlsbad, N.M.

In 1970, the USGS discontinued the gaging station Pecos River at
Carlsbad, N.M., and moved it to a new site about (0.8 mile
downstream. The new “Carlsbad gage™ was renamed Pecos River
below Dark Canyon Draw and it now measures tributary inflow from
Dark Canyon Draw that was not previously measured at the Carlsbad
site. The total flow of Dark Canyon must he subtracted from the total
flow Pecos River below Dark Canyon Draw in order to arrive at the
equivalent total flow at the old location at Carlsbad.

i e. Flood Inflow, Artesia to Carlsbad

Add items (a) and (b) above.

* See previous note about Table 3.
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Determination of Flood Inflows, Carlsbad to New Mexico-Texas State Line"

Because of the lack of sufficient data to accurately compute flood inflow in the
Carlsbad to State Line reach by the inflow—outflow method, the flood inflow for
this reach is to be determined by the hydrograph scalping method. Figure 3
shows the factors 1o be considered in scalping fload flows from the
hydrographs. The compuiational items used to estimate flood inflows fo the 54
river mile reach of the Pecos River are listed below, followed by an explanation
of each computation to be made. Monthly quantities for each item will be
computed from daily streamflow quantities. The annual quantities will be the
sum of the computed monthly flood mflow quantities.

Flood inflow, Carlsbad to State Line not including Delaware River flood
inflow (see a. below)

Flood inflow, Delaware River (see b. below)

Total flood inflow, Carlsbad to State Line (see ¢. below)

a. Flood Inflow, Carlsbad to USGS Gage at Red Bluff, N.M.

Use the following procedure:

(1).

(2).

Prepare hydrographs for daily flows at the USGS gaging stations
Pecos River below Dark Canyon, at Carlsbad, New Mexico, and
Pccos River at Red Bluff, New Mexico.

Identify apparent flood inflow events by correlating periods of
significant daily precipitation within the reach or its tributaries with
distinct hydrograph rises. Normally precipitation is considered
significant when 0.05 inches or more has occurred in the Carlsbad -
Red Bluff area, but other fluod-inducing factors such as total arcawide
precipitation and antecedent moisture shall also be considered. On
the hydrographs plot the rainfall in the area to aid in separating
genuine periods of flood inflow from periods of operational rises.
Study gaged tributary flows from Dark Canyon Draw at Carlsbad,
MN.M., Black River above Malaga, N.M., and Delaware River near
Red Bluff, N.M. (o aid in identifying flood periods caused by rainfall
in the tributary drainage areas,

Compute the quantities of flood inflows by hydrograph scalping
techniques. Compute the monthly flood inflows occurring hetween
the upstream and downsiream gaging stations as the difference
between the scalped flood flow quantities of the two hydrographs. If
the difference is a negative quantity set the flood inflow to zero.

¥ Modified through Modification Determination dated November 25, 1951,
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(3). Identify the periods when gaged inflows from Dark Canyon Draw are
greater than zero. Determine for these periods if the difference in
scalped fleod flow quantities from (2) above is positive, zero or
negative. If positive or zero add the gaged flows of Dark Canyon
Draw to the difference in scalped flood inflows. 1f they are negative
subtract the daily Dark Canyon Draw flows from the Pecos River
Below Dark Canvon hydrograph and perform the scalping operation
again to obtain adjusted flood inflows for these periods. If the
difference in adjusted flood inflows is still negative set it to zero; if it
is positive use it for this period of Dark Canyon Draw inflows.

Flood Inflow, Delaware River

Use the daily records furnished by the USGS for the gaging station,
Delaware River near Red Bluff, N.M. and select flood inflows by
inspection of daily data,

Flood Inflow, Carlsbad to State Line

Add the estimated flood inflows from item 3.a. to that quantity determinad
in item 5.b.
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Apr
19

Adjustments to Computed Departures

1. Adjustments for Depletions above Sumner Dam

a.  Adjustments due to irrigation

(1). Incomputing the total irrigated acreage in the Upper Reach, above

(2).

Sumner Dam, to which surface and/or groundwater has been applied
during any timc of the vear, use the irrigated acreage shown on the
most recent irrigation inventory as reported by New Mexico, If any
water right acreage in the Upper Reach is converted to another use,
the depletion will be compuied as if the use was irrigation use.

Determine the consumptive use of irrigated acreage by multiplying
the irrigation acreage determined in 1.a.(1) by the unit depletion rate
for the year in question in acre—fect/acre, The unit depletion rate is
determined as follows:

(2) Tabulate the monthly precipitation furnished for the Las Vegas
Federal Aviation Administration Airport, Pecos Ranger Station
and Santa Rosa for the months April through October. Find the
effective precipitation for each station for each month usin g
Figure A-7-2, page 7-11, of Stipulated Exhibit No. &,

(b) Compute the average effective precipitation of the three stations
for each month in inches. Convert the monthly effective
precipitation in inches to feet.

(c) Using the following distribution of monthly unit consumptive
use of 1.77 acre—feet per acre, subtract the estimated effective
precipitation determined in Step 2 from the maonthly unit
consumptive use.

DISTRIBUTION OF MONTHLY UNIT CONSUMPTIVE USE"

May
36

(acre—feet per acre)

Jun Jul Aug Sep Oct TOTAL
36 30 27 18 Al 1.77

(d) If the monthly effective precipitation estimated in Step 2 equals
or exceeds the total monthly consumptive use, set the streamflow
depletion equal to zero. If the monthly effective precipitation is
less than the consumptive usc, the difference is the streamflow
depletion. Add the estimated streamflow depletion computed

"' Monthly distribution of 1.77 acre—feet anrual consumptive use calculated from table shown an page 41
of Stipulated Exhibit | 1b.
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(3).

Je

st

(2).

(4).

each month April through October to determine the annual
streamflow depletion rate to be applied to the historic irrigated
acreage for the water year.

(e} Multiply the streamflow depletion rate determined in Step 4 by
the imigated acreage for the water year lo determine the total
streamflow depletion of the irrigated lands in the upper reach.

Compare the 1947 Condition irmigation consumptive use (14,600 acres
X 0.74 acre—feet/acre = 10,804 acre—{ect per year) with Item (2). If
the 1947 Condition use exceeds the actual use during the year
computed in (2), the gaged streamflow below Sumner Dam will be
reduced by the difference.

If the actual use computed in (2) exceeds the 1947 Condition use, i.c.,
10,804 acre—feet per year, then add the difference to the gaged
streamflow below Sumner Dam.

Recompute New Mexico’s 1947 Condition dclivery obligation and
departures at the state line using the revised streamflow of Pecos
River below Sumner Dam,

b.  Depletions Due to Operation of Santa Rosa Reservoir

(1)

Determine the average monthly contents of Santa Rosa and Sumner
Reservoirs and add these two contents to abtain the sum of contents,
Use the gage height-area—capacity tables for each reservoir as shown
in Appendices A-1 and A-3 of this Manual.

(a) Use the latest gage height-area—capacity tables for Sumner
Reservoir as published by the U.S. Bureau of Reclamation and in
Appendix A-1 to this Manual until another survey is undertaken
and area—capacity tables are published by the U.S. Burean of
Reclamation.

(b) Use the latest gage height-arca capacity tables for Santa Rosa
Lake (Lake Los Esteros) as published by the 11.S. Army Corps
of Engineers, Albuguerque District, August 1980, and extracted
and shown in Appendix A-3 to this Manual, and currently used
by the USGS until another sediment survey is undertaken and
area—capacity tables published.

Compute the monthly historic evaporation losses from Sumner
Reservoir using the historic average surlace area of Sumner Reservoir
by multiplying it by the net evaporation rate at Sumner Dam.
Compute the monthly net evaporation rate at Summner Dam as 0.77
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(3).

(4),

(3).

(6).

(7}

times the monthly pan evaporation rate at Sumner Dam minus the
monthly precipitation at Sumner Dam.

Compute the monthly historic evaporation losses from Lake Santa
Rosa using the historic average surface area of Lake Santa Rosa
multiplying it by the nct monthly evaporation rate al Lake Santa Rosa.
Compute the net monthly evaporation rate at Lake Santa Rosa as (.77
times the monthly pan evaporation rate at Lake Santa Rosa minus the
monthly precipitation at Lake Santa Rosa.

New Mexico is to provide the pan evaporation and precipitation data
for Lake Santa Rosa and Sumner Reservoir,

Add the two net monthly historic evaporation losses from Sumner and
Santa Rosa Reservoirs computed in (2) and (3) above,

Compute the 1947 Condition net monthly evaporation loss from
Sumner Reservoir by assuming its contents equal to the total historic
contents of Lake Santa Rosa and Sumner Reservoirs determined in (1)
above, Use the same net evaporation rate from Sumner Reservoir as
computed in (2) above. (Use Table 3 of Texas Exhibit 68 for Sumner
Reservoir). Use a limit of 4,600 acres for the maximum surface area
for Sumner Reservoir in calculating the 1947 Condition, 12

Subtract 1947 Condition net monthly evaporation loss from Sumner
Reservoir computed in (5) above from the total historic net monthly
evaporation 1oss flom Sumner and Santa Rosa Reservoirs computed
in (4) above. Add the 12 monthly values algebraically to make the
annual adjustment for excess evaporation.

Compute the excess water held in these two reservoirs during the year
over and above the 1947 Condition storage of 129,300 acre—feet by
the following procedure:

(a) Determine the end of the year combined contenls for Santa Rosa
and Sumner Reservoirs for the current year and the previous
year. Ifboth quantities arc equal or less than 129,300 acre-feet
then the adjustment for excess storage is ZEro;

(b) Ifboth end of year combined contents are in excess of 129,300
acre—feet, then subtract algebraically the previous vear's
combined end of year contents from the current year's combined
end of year contents:

** Last sentence added by Joint Motion, October 27, 1992,
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(¢) Ifthe current year’s cnd of year combined contents are less than
129,300 acre—teet and the previous year’s end of vear combined
contents are in excess of 129,300 acre—feet, then subtract
algebraically the previous year’s combined end of year contents
from 129,300 acre—feet; and

(d) If the current year’s end of year combined contents are in excess
of 129,300 acre-feet but the previous year's end of year
combined contents are less than 129,300 acre—feet, then subtract
129,300 acre—feet from the current year’s combined end of year
contents.

(8).  Add algebraically the adjustment for excess evaporation loss
compuicd in (6) above to the adjustment for excess storage held in
these two reservoirs, computed in (7) above.

(¥).  Add algebraically the adjustment computed in (8) to the annual
gaged flow below Sumner Dam for computing the Index Inflows.

Recompute New Mexico’s 1947 Condition delivery obligation and
(10). departures at the state line using the adjusted Index Inflows.

Transfer of Water Use by New Mexico to the Upper Reach Upstream from
Summner Dam

Add to the streamflow of the Pecos River below Sumner Dam, the cffect of
the amount of water diverted by New Mexico upsiream of Sumner Dam
transferred from the reach below Sumner Dam to the state line as reported
by New Mexico. Ifthe amount of the diversions is not reported by New
Mexico by March 1, each year, assume the diversion equals the amount of
water authorized for transfer in the permit,

Recompute New Mexico’s 1947 Condition delivery obligation and

departures at the state line using the revised streamnflow of Pecos River
below Sumner Dam.

Depletions Due to McMillan Dike

Credit the computed departures in B.1.d. with the quantities of depletions
caused by the McMillan Dike.

Compute the depletions caused by the McMillan Dike using the following
procedures:
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Use the Sumner Dam to New Mexico—Texas state line Index Inflow
computed m B.1.a(2) for the computation year and compute the 1947
Condition outflow with McMillan Dike using the following equation:

Y = ﬂmﬁas}g [X}1.43{|ﬁﬂl

where X is the Index Inflow and Y is the 1947 Condilion cutflow in units of
1000 acre—feet.

Subtract the outflow computed in 2.a. above from the outflow quantity
computed in B.L.b.

Credit the departures in state line flows computed in B.1.d. by the quantity
computed in 2.b. above.

Salvage Water Analysis Criteria and Procedures

.

The term “water salvaged™ means that quantity of water which may be
recovered and made available for beneficial use and which quantity of
water under the 1947 Condition was non—beneficially consumed by natural
processes.

The water salvaged in New Mexico, measured at or near Avalon Dam,
through the construction and operation of a project or projects by the United
States or by joint undertakings of Texas and New Mexico is apportioned by
the Compact as follows:

forty—three percent (43%) t Texas and fifty—seven percent (57%) to New
Mexico.

Any other water salvaged by New Mexico is apportioned by the Compact to
New Mexico but will not have the effect of diminishing the quantity of
water available to Texas under the 1947 Condition. Therefore the annual
compact compliance computations are only concerned with the water
salvage resulting from projects participated in by the Uniled States or from
Jjoint Texas—New Mexico projects.

Study each water salvage project participated in by the United States and/or
each joint Texas-New Mexico project. Determine the amount of water
salvaged, if any, and convert it to a three—year running average quantity.

Route the water salvaged from place of oceurrence to Avalon Dam,
considering only non-beneficial consumption by natural processes. Forty—
three percent (43%) of the routed water salvaged reaching Avalon Dam is
apportioned to Texas. Add the total quantity of water salvaged that is
apportioned to Texas 1o the delivery obligation of New Mexico at the New

25



s R

T

5

Mexico-Texas state line.

4. Unappropriated Flood Waters Analysis Criteria and Procedures

The River Master shall determine and apportion any unappropriated flood
waters using methodologies not inconsistent with applicable provisions of the
Compact and this Manual.

Texas Water Stored in New Mexico Reservoirs

If a quantity of the Texas allocation is stored in facilities constructed in New
Mexico at the request of Texas, then to the extent not inconsistent with the
conditions imposed pursuant to Article IV(e) of the Compact, this quantity will
be reduced by the amount of reservoir losses attributable to its storage, and,
when released for delivery to Texas, the quantity released less channel losses is
to be delivered by New Mexico at the New Mexico-Texas state line,

Beneficial Consumptive Use of Waters of Delaware River by Texas
Add to the computed departures at the New Mexico—Texas state linc the amount

of beneficial consumptive use of waters of the Delaware River by Texas. These
uses shall by furnished by Texas by March ] each year.
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APPENDICES™

A-1  Compilation of modifications to the River Master's Manual

Table A-1-1 presents a compilation of modifications made to the River Master’s Manual
since the original version was published on November 30, 1987.

__Effective date Modification Summary _|
June 14, 1989 Joint Motion Add phrase to Section [
B.4.1.(3)(c)
Dec 26, 1990 New Mexico’s Amended First Modifies Section B.3.g. as to
Motion how River Master computes Base

Inflow, Acme to Artesia.

Nov 235, 1991

New Mexico’s Sixth Motion

' Modifies Section B.5.a., Flood
Inflow, Carlshad to Red Bluff

27, 1992 Joint Motion Modifics Section C.1.b.(5)
relating to 1947 Condition of
Sumner Reservoir area.
Dec 7, 1992 New Mexico’s Third Motion and Replaces Section B.4 with

Texas® Cross Motion

language to account for water
after construction of Brantley
Reservoir.

Oct 26, 1993

Joint Motion to replace New

Modification of Section B.3.e.

Mexico’s Fifth Motion and for computation of Channel Loss,
related motions Sumner Dam to Acme.

June 6, 2002 Agreed Request to Modify Provides chanpes for salt
Section B.1.c(1). Also includes harvesting project near Malaga,

modification to footnote in B.1.a.

NM. Changes footnote to require
rounding to 1 acre—foot rather
than 100 acre—feet.

inchuded because they are not

original Manual were:

A=l Gage Height—Area—Capacity Tables for Luke Sumner

* The tables listed below were published in the
30, 1987 but not included in this v

Bureau of Reclamation, November 1973,

A-2 Gage Height-Area(

Beclamabion, August 1981,

A—3 Gage Height-Ares—Capac
Engineers, August 1980,
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appendices of the River Master's Manual dated November
ersion of the Manuzl, Tables for Lake Sumner and Lake Sants Rosa are

(Alamogordo Reservoir). Published by the US

apacity Tables for Brantley Reservoir, Publizshed by the US Bureay of

ity Tables for Santa Ross Reserveir, Published by the US Army Corps of



