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Executive Summary
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Critical Terms Defined
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Dynamics of Soil Carbon Sequestration
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Rangelands in the Western United States
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Figure 1. Rangeland types in the contiguous western United States
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Developing a Performance Standard

Harnessing Different Quantification Methods
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Figure 2. Comparison of two core approaches for protocol design
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Figure 3. Comparison of options for rewarding changes in carbon stocks
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A hybrid option is also feasible, whereby a performance standard approach is used where there
is greater confidence and homogeneity in the data, and site-specific measurement used where
potential opportunities or a lack of data are most egregious. (This is akin to the process of
parameterization, whereby sampling is used to decrease areas of greatest uncertainty
associated with predictive models.) Another kind of hybrid could see a performance standard
used to establish soil carbon baseline and BAU practices, and site-specific measurements for
project-driven changes in soil carbon stocks.

Whatever form the quantification methodology takes, it should include a mechanism through
which published literature can be used to help generate estimates of creditable tons of net
emissions reductions; and benefit from future improvements in the accuracy and availability of
data.

Figure 4. Locating the area of optimum benefit
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How good are local and regional databases for specifying baselines?
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How can the high levels of variation within rangeland soil carbon systems, even at very
fine levels of resolution, be credibly addressed in constructing a performance
standard?
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Figure 5. Breakthrough opportunities for protocol design. A theoretical
representation of the economic decision-making landscape for quantification
methodologies or performance standards.
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Figure 6. Direct methods of quantifying changes in soil carbon stocks
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Figure 7. Comparison of ecosystem models
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Project Boundaries

$ 9 8 4# | @ # /
# 5 4# & &
| # 5 & |/ > ' #
5 5 # & /
&, # 5 # /
/ 5# # /9 # &
5/ & 5 #H 5 4#D5 #
5 |/ & # #
# 27?2
/ # &, &
# 9 ( # 0 &#t # #
& # 5 4#7 #
5 4#7? #
5 # ¥
5 # & 4# # l
# 55 &#
., 5 @ #9 #
& #H > 5 & & |/ 5 4#/
& & 3 & 5 9
& 7 1 # | # ) & *%

| 5 4# #

&#

+<



Baseline

#H & #



Additionality

$ 9 &l & $
## 5 # /
Ht 3% & 5
# / [ 5 4# # # #
# # & ? 9 |/ $ # #5 &0
# # #5 &0 & |/
# # 5 B 4## |/ #9 & ?2 9 |/
# & 9 A 5 # &# B 5 4#7?
A ?2# B
$ / 55 # / @ 4#7
& 5 & # 449 5 44# #
/ 5 4#7 # A # ! >
" $ @ 5 4# # /
# 5 #
# $ @ 5 4# /& 5 &/
#
$ @ 5 4# & /
5 3 & & /
##$ @ 5 4# /I & 5 5 ##
#
> # , & #
55 # #
3 5 & # &/
5 4#75 #&#/ > # [ # 9 /
55 A #9 ! > *22:B #
5# |/ 9 & # # | 5 # # & #
# # # &#
) 5 4# 5 # 5 # #
[ # #HE&H # # & & # /
# $ # 1 # / 5 #5
& # 5 4# # # & #
& 5 / 5 4# # / /
5#&# 5 4# # &# / & # & #
&# # 5 #5 5
55 #t 0 A #B
Al4# B & / & & 4# # $



l4#
5 5#

| #

# &

5

4#

/

#

l4#
55
#5/

&



Leakage

"9 Hit P# / 0 # 5 # &
# # # # # # # |/ &# &
# Qs *221B # & 9 & # &
5 4# 1 & 9 baced 5 ## 5
/ 5 4#/ A ' *22<B
( 9 & #
9 9 & # 5 4#/
& / & & 4# # /
# 9 5 # # ? & 9 i # Hit
5 4#/ 3 5 # |/ 5 4#/
" 5 4# 5 9 & 9 /
# & |/ # # |/
5 4# # 9 5 5 & & I & 5 4# F
| # 5 # F5 # 5 /
0 # & 4# # A %*22:B
# | 5 4# 9 5 : & & 5 4#
# & # # 1/ 9 /| # 55
# # & 5 # #
$ # & 5 & & # >
9 / 5 & & I & 5 4#
| 55 #/[ & # /| 5 4# A %*22:B
Leakage from Conservation Projects
"9 #  # & 5 4# # & &
# & # 9 &# # # 5 & 5
/ 5 A # 5 & # / / B
, 5 # 9 A & % B # # 1/
0 # & 12C & 9 *2C &
E 9 # & # # # :2C
A %R# *22=-B
$ A B & 5 /
& 5 # # 55 &t 5 # 3
‘ & & # 122 # *2 # & % 5
# # 5 ANu 2000), representing a secondary loss of land of

20%. It should be noted that & # 5 /






Permanence

# & / & 0 #1 & &
5 4## # 3 5 122 $ & # & %
| #9 5 /& 5 # 5 # 5 &
Lo # /& # 0 9 &
$ | # 5 4# # / #5 [
5 4# # # 5 5 # #
& &# 5 # & | $ 9& B #
# 5 & # 1 0 5 # # /
5 & /| & A %*22:B / ?
#
| # 5 # # # & 5 #
5 & # 1 0 ? > 5 9 5 ?
5 0 & 0 5 o &#
5 ## 2 # 1 | # 5
5 4 & A 9 *22<B
$ /. & /| 5 / 0
0 # 7 # W5 #
A *22.B' # 5 4# 5 5 /I &
5 4# 5 # 5 # # /
, 9 # 55 # # 5 # #
5 4# &# & # #
# & # 9 #/1 5 A *222B
$ # # #  # /| & # 5
# : # 5 # | @
$ /o 9 5 # |
! 5 4# 9 # & 5 4#
I # /| & 5 # $ # & I
# 5 4## 5 | & # # & @ # 5E # #
# / : /o # 0
55 # # # &  # # 9
5 ## A *22.B$ # /| & 5
# +2A # *22: B

<2



HHt 5 #+# # / , 1# A 1:6/B>#
!l # # |/ #9 5 #&# / #9
# 0 & ## &0 #
# # / [ # 55 # /
# &t |/ [ 5 4# , 5
5 #H& # A# L:*B% & &
# 5 HHt & &t
A ;B O A *22=B
+) !
$ 55 # ## & 5 |/ & |/ # / &# &
/ .5 # & & 5 # 0 # |/ /
& ,5 # &
4 HHt ' & # # # #
0 # & 5 5 5 # &
# / A *22=B( # |/ 0 /
5 & 5 # & / # $ 5 &
& 5 & 55 #E & b5 H & # #
' # !
5 # # 5 # 5 # %
55 # 5 # & & # 9 / # &
/ & # # ,5 #
/ [ # 0 5 4# / 5 44#
# 5 # & ; /
55 # & 5& 5 # 5 9/
$ 5 # 55 5 5 44# 5
# # 9 #
' 5 44# 5 5 # I
I 5 # # # # [4#
# # & 5 9
# 5 ! / & /
> # 5 # 5 / / 5 #
# # | #

<1



Ownership

# & #
| #
/
" #9
| #&
# 9
5 #
5
5 E #
#
#
% 5
5
$ /

5 #&

& 5 4# #
%
5 4%
#
# &

<*



Environmental Co-Benefits

"0 #/ / / / &5
# # & |/ & # & #
0 F #/ & & 5 & 5 # #
& # /) &KX 22<B' % # # # 55
& # & # > # "% # 5 E
# /9 / # 5 "% 5 5
# # 5 5 # 57 / ## # H# #5 #
| & #5# A .- ! 9 *22<B"
/ 5 / # "% ## A L:*$ 1:<B
# 5 ## # # / 0 # 5
0 A ' *22+ 9 *22-B> # "% # 5
& #5 # & Pi) 1. - '
*22+B) 0 & # # #
A/ 1 9*22-B> # "% & # &
# # Ao o *22:B/ #
D/ & 5 $ &t #
5 # # # # # |/ & # 5
/ 0
> 5 0 / # # 5 # A *22*
7 *22+B $ # / & "% 5
/ 5 # & & 5 # A *22% *226B"
&# |/ # & # AN *22+B"
# # 55 & # A
*22=1 9 *22<B
' # # / 5 # &
/ # # 1 |/ 55 # A# / 1
L:=) 1L:+B$ ? & 55 &
[ #/ # #/ # 5
# & A ##9 *221B & & &
# 0 & # A 1:-7 *22+B
5 ## # # 1/ 0 #
5 # , b & # 5
# # 5 / & # 5 # / 5 5# >
# 5 # & 5#
& # 0 5 &# # # # 5
55 # # 5 #5 5

<+



F+

*221B
#

##
(<%

5
I 5 4#

*22.B
*22*B &

& #
&

S5 #

&#

*22-B

*22*B'

<<



Market Interest

/

& &
$ # # &
5 /
$ ) ? 9 '/ F
5 7
/
/| 5 5 $
Z # 1/ 0
# 5# &5 % 5
> | 5 & # 5 #
9 > 3' #
/ &
5 *22.B
G/ & D & # #
#
/ +* #
[/ #55 3 )
5 # & ( "#
[ #
> / 5 # & #
# 1 A %" B 3'
# / &
$ O & # #
#
$ 55
5 #
5 D5 5 # %'3 A
[ #99 @
5 4# # F ?
$ & # 5
9 0 5 #
# I #
: #
&# N12 5

| #

& # 5 5 /
#
/9 #
! " H # *22:F
*22- /| *2-2%$ 5 &
# &
5 &
# 5 # # #
/ & S5 #
0 #
5 % 5 # 9 A /
# / & #
A *22.B3 &
# -C &
B# 5 ns I /
# & 5 <C &
# *22.B
5 # | *22: 5 # &
[ *22:B> #0
| # & # / 0
55 5 5 0
# #
# & #
5 D
% " 3 B 5 #
/I & 9 &# #
& / 5# 5 #
5 5 /
/
S/ # # 5
#



Summary

% &# & |/ / # | 5
/I 0 I & Co# 0 55 & #?
& # & # # +1C & &# & 3
' # & # 5 ++C
&' % & # & & & +2
#

A#t # 5 # # | NG &
/ # 5 # & # 5
/ 5 4 #9

# # & /
5 # 5 # & I & 5
/ 5 # & #
' ## | & -2C & # #o#
# #H# O # & # 1/ 5
&+ 6= &t | . & 5 '

## | # & # 5 #5 #

# $ 0 &t | & 5 & ?
# & # # 5 4# 5
# 5 5 5 & #

5

) 5 # : &0 & # | / &
/ # ! I # /
# / & wo# | #
5 & 5 & # | 0 3"
& # 5 & & ?  #5

# | # # 5 & &it

5 & #

" /| # 5 & # & 0 & #

# | #H $ 5 # # # 55 # / 5 /

&t / # o # / / /

# & # # | # 8 #9 /

0 & Ht 5 5 4# | Hit #

I # 9

% &# 5 & # 5 & # #

# | # > 5 & # # F # 5, 5

F 25 #&# #

<6






Acknowledgements

% 9 & &
" # ( #
# 7 /
| # " 3
3" 2 "7
# # E $
# &
%  H#+ > #E #
u)y & ! &
! & E
5 E T#) ! #



Appendix 1: Activity-Based and Soil Carbon
Measurement Hybrids
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