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The purpose of this IBis to provide guidance on maki ng nuneri cal
estimates of salinity retention and cost effectiveness (dollars
per ton of salt retained) associated with BLM managenent actions
In the Colorado River Basin. These nunerical estimtes are
requested each year by the Colorado River Basin Salinity Contro
Forum (Forum) in order to track progress toward neeting the
Forumis salt reduction goals. The Forumis goal is to reduce the
salt |load of the Col orado R ver by 1,477,000 tons per year by
2015. BLM s allocation is 89,000 tons per year by 2015. 1In
order to achieve that goal, BLM nust achi eve an annual average
retention of 3,000 tons. Table 1 shows BLM s reported salt
retention for the 3-year period of 1996-1998. Note that Table 1
shows a current deficit of about 3,000 tons.

TABLE 1. CUMULATIVE SALT RETAINED, ROUNDED TO NEAREST 10 TONS

1995 1996 1997 1998 1999
SALT SAVED 1,610 2,000 2,330
TARGET! 3,000 3,000 3,000 3,000
NET (1,390) (2,390) (3,060)
CUMULATIVE | 33,400 35,010 37,010 39,340

1. FORUM TARGET OF 3,000 TONS'YEAR



The current deficit is thought to be due to under reporting
rather than a reflection of BLMs inability to neet the annual
target. A major purpose of this IBis to provide information
that will allow States to fully report salt retention

Previ ous gui dance on the subject was contained in I M RS-96-003.
This | B expands the previous gui dance based on di scussions hel d
at the BLM Salinity Coordinators neeting in February 1999 and the
I nt eragency Techni cal Policy Coordination Committee Meeting in
March 1999. The nethods presented in this guidance provide
estimates of salt retention and cost effectiveness that are
consistent with procedures used by United States Departnment of
Agriculture (USDA) and Bureau of Reclamation (BOR). The
uncertainties associated with the estimted val ues have not been
quantified. Wth respect to estimtes of salt retained from
nonpoi nt sources, these uncertainties may be very | arge.

I f you have any questions, please contact Bill Carey at
303-236-0103.

1 Attachnent
1 - Assunptions and Guidelines for Salt Retention Estinates
(6 pp)
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ASSUVPTI ONS AND GUI DELI NES FOR SALT RETENTI ON ESTI MATES
ASSUVPTI ONS

A-1. Any BLMfield action which can partially or fully prevent
t he nmovenent of dissolved solids froma saline area will reduce
salt novenent towards the Colorado River system

A-2. A ton of salt retained is of equal val ue anywhere in the
Col orado River Basin. It is not the responsibility of the BLMto
translate on-site salt retention into salt |oad or concentration
reductions in the Colorado River. 1t is the responsibility of
the BOR to evaluate where the salt |oad or concentration
reducti ons occur and what delivery correction factors need to be
applied. If needed, BLMw ||l provide additional site-specific
information to BOR to nake necessary delivery adjustnents.

A-3. Salt retention calculations fromBLMfield actions are best
estimated by the resources nanagenent and operati ons/engi neering
personnel closely involved with the project. These are

prof essi onal estimates and as such, are always subject to

revi sion based upon updated soils, geol ogy or engineering
information, |and tenure, or resource nmanagenent objectives.

A-4. The uncertainties associated wth the estimted val ues have
not been quantified. Wth respect to estimates of salt retention
from nonpoi nt sources, these uncertainties nay be very | arge.

GUI DELI NES
The guidelines presented in this section are a result of
di scussions fromthe BLM Salinity Coordinators neeting in
February 1999 and the Interagency Technical Policy Coordination
Commttee Meeting in March 1999.

G 1. Hi erarchy of Sources and Methods for Nonpoi nt Sources:

The foll ow ng sources and net hods should be used to estinate salt
retention resulting from BLM nonpoi nt source nanagenent acti ons.
They are arranged in increasing order of rigor. No attenpt has
been made to estimate the uncertainties associated with these
sources and net hods.

1. In lieu of any other information, select values fromthe
ranges given in G 2 based on | ocal conditions and
pr of essi onal | udgenent.

2. Use published data from other agencies (i.e., USDA) or BLM
studies (i.e., Bentley et al., 1978).
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3. For project |level analysis use:

a. The procedures shown in Bentley et al., 1978, or

b. The Pacific Sout hwest |nter-Agency Comrttee (PlIASC)
met hod for estimating sedinent yield. NARSC can provide
I nformation on the PIASC net hod, or

4. Any ot her appropriate nethod of conputing or nodeling runoff

and sedi ment delivery. A published reference for the nethod or
nodel shoul d be provided.

G 2. Salt Yield of Saline Watersheds Wthout Mnagenent and Wth

Acti ve Managenent :

The average annual sedinent yield of unmanaged Col orado Pl at eau
saline | andscapes ranges from1l to 18 tons per acre. On such
soils, salt yield can be fromO0.02 tons/acre/year on the flatter
nore sandy soils, to as high as 1-2 tons/acre/year on the

st eepest, strongly dissected badl and t opography in which fresh
unl eached subsoil is being constantly exposed.

However, w th nmanagenent, by means of inproved plant cover and

t hrough wi se managenent of surface di sturbance of nmarine-derived
soils, salt retention fromO0.003 to 0.06 tons/acre/year is
possi bl e. Resources staff can refine esti mtes based on | ocal
surface water records, agricultural statistics, or county

ext ensi on advi ce.

G 3. Allocating Salt Retention During Project |nplenentation:

Where a salt retaining action (project) requires N years to take
full effect, assune 1/Nth of the total salt retention is achieved
each year. For exanple, assune a project is inplenented over a
10-year period and will prevent 1,000 tons/year of salt from
noving off site at full inplenentation. The 1,000 tons of salt
retained at full inplenentation should be credited as 100
tons/year during the 10-year inplenmentation period. NOTE

I ndi vidual States will not have to nake these allocation

cal cul ations. These calculations will be done at NARSC using
data provided by the States.

G- 4. Conputations for Point Sources:

For estimating the salt retained fromclosing off flow ng saline
wel | s or any point source controls, the gallons per day flow

mul tiplied by the total dissolved solids concentration of the
water in mlligrans per liter, all divided by 656,093, wll give
the tons of salt retained per year.
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CONSI DERATI ONS FOR | NDI VI DUAL PROGRANS

Range and W1 dlife Managenent Effects on Diffuse Sources of Salt
Yi el d:

Most range and wildlife projects, in part, support the goals of

I mprovi ng wat ershed conditions, reducing accel erated erosion, and
keepi ng water on site for plant growmh. |Inprovenents to plant
cover, whether enhanced by a change in scheduling of grazing use,
rangel and nmechanical treatnment, or livestock redistribution by
wat er devel opnent, generally inprove soil infiltration and reduce
runof f and soil loss. On saline soils, these actions al so reduce
t he anmobunt of dissolved solids (salt) fromnoving off site.

Recreati on Managenent/ Qper ati ons:

| nproved distribution and managenent of O f-Road Vehicl e use
(such as stream crossing i nprovenents, culvert installations,
partial area closures, and keeping use away from exi sting
wat er shed i nprovenents or seedings) can potentially reduce pickup
and transport of salts.

Q1 and Gas Operations and Conpli ance:

The potential mgration of salts off site or into ground water
systens can be reduced as a result of the effective control of
produced water, proper reserve pit construction/abandonnment
practices (vul nerable area protection), corrective nmeasures on

fl owi ng/ abandoned wel | s, and upgraded road constructi on,

mai nt enance standards, and inplenentation (including road renoval
and rehabilitation).
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COST EFFECTI VENESS ESTI MATI ON

Cost effectiveness conmputations will be done at NARSC usi ng data
provi ded by the States. The follow ng nethod for conputing cost
ef fectiveness is consistent with USDA and BOR  Cost
effectiveness is estimated by;

CE=(£](_I )
SJ\1-(1+1)7"

s the estimted cost effectiveness in dollars per ton,
s the estimated project cost in dollars,

s the interest rate = 0.08,

s the estimated useful life of the project, starting
wth the first year that the project reaches ful

i mpl enent ati on, and

S is the estimated annual salt retention in tons when the
project is fully inplenented.

This is the nost basic formof the conputation. Adjustnents can
be made for operation, maintenance, and replacenment costs, but
these are not always applicable to BLM projects. If a given
proj ect has these types of costs, then they should be reported,
and NARSC w || factor theminto the cost effectiveness estinate.

BLM shoul d strive to keep cost effectiveness bel ow $50/ton. The
attached graph can be used to screen projects for cost
effectiveness. |If the point determ ned by the project cost and
the salt retained |lies above the appropriate useful life line,
then the cost effectiveness is |less than $50/ton. |f the point
is belowthe line, then the cost effectiveness is greater than
$50/ton. Projects with useful life tines greater than 30 years
shoul d use the 30-year line. Projects with cost effectiveness in
excess of $50/ton should reexamine their salt retention estinmate
and project cost. If only a portion of the project cost is
responsi ble for salt retention, then only that portion should be
reported.
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REPORTI NG REQUI REMENTS

The followi ng information is the m ni mum necessary for NARSC to
prepare an annual nunerical report of acconplishnments for the
Forum Short narrative statenments are al so needed so that NARSC
can prepare narrative text reports and oral reports.

NONPO NT SOURCE PRQJECTS

State

Proj ect name

Field office

Type of project

Units treated (acres or mles for roads and trails)

Estimated salt retention at full inplenentation

Met hod used for salt retention estinmate

Values fromthis IB

Publ i shed val ues, give reference

Runof f / sedi ment delivery cal cul ati on, nane of nethod,
ref erence

Runof f / sedi ment delivery nodel, nanme of nmethod,
ref erence

O her, brief description, reference

8. Begin year

9. Full inplenentation year

10. Useful life, starting at the year of full inplenentation

11. Project cost

12. Operation costs if applicable.

13. Mai ntenance costs if applicable

14. Repl acenent costs if applicable

NogRwWNE

PO NT SOURCE PRQIECTS

1. State

2. Project nane

3. Field office

4. Type of point source (usually this will be a well)

5. Measured flow in gallons per day

6. Measured total dissolved solids concentration in ng/l

7. Estimated salt retention

8. Project year (assunmes full inplenentation when project is
conpl et ed)

9. Useful life

10. Project cost

11. Operation costs if applicable.
12. Maintenance costs if applicable
13. Repl acenment costs if applicable
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