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Table 3. Training curriculum of formal and on‐the‐job training provided to conservation districts 

  *2009  
(hours) 

*2010  
(hours) 

2011  
(hours) 

2012  
(hours) 

2013  
(hours) 

Fo
rm

al
 T
ra
in
in
g 

(3)Verifier training 

 C markets, 
offsets, and 
verification 

 Aggregator’s 
perspective 

 What is soil C 
sequestration? 

 Forestry 
carbon 
sequestration 

 Recognizing 
what you’re 
looking for: 
Assessing no‐
till fields I 

 Recognizing 
what you’re 
looking for: 
Assessing 
seeded 
grasslands I 

(3)Verifier 
training  

 Soil C seq: 
The link to 
conservation 
mgmt 

 Aggregator’s 
perspective 

 Recognizing 
what you’re 
looking for: 
Assessing no‐
till fields II 

 Recognizing 
what you’re 
looking for: 
Assessing 
seeded 
grasslands II 

 Verifier 
perspective: 
notes from 
the field 

(6)Grassland field 
verification I 

(6)Grassland field 
verification II 

(6)No‐till field 
verification I 

(3)Continuing 
education for 
verifiers 

 4‐level 
certification 
program 
requirements

 Project 
overview 

 Producer 
applications 

 OSU’s soil C 
sampling 
program 

 Related 
projects in 
OK 

(3)Continuing 
education for 
verifiers 

 Project update 

 Nutrient mgmt 
for N20 
reductions 

 Improving our 
methods for 
quality results 

 Rangeland 
worksheets, 
monitoring, 
and verification 
overview 

(3)Nutrient 
management and 
water quality 

(3)Soil sampling 
with a hand probe 

(6)Rangeland 
health and field 
monitoring I 

(6)Rangeland 
health and field 
monitoring II 

 

Coming in 2014

NRCS’s Soil 
Health 101 

 

**
O
n
  t
h
e
 J
o
b
 T
ra
in
in
g   No‐till field 

data collection 

 

 No‐till field 
data 
collection 

 Grassland 
field data 
collection 

 No‐till field 
data 
collection 

 Grasslands 
field data 
collection 

 No‐till field 
data collection 

 Grassland field 
data collection 

 Rangeland field 
data collection 

 Rangeland 
field data 
collection 

*Pre‐dates project start date. **Hours vary by district. 
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Continuous No‐Till  Progressive Management Crediting Matrix   

Mgmt 
Level 

1  2 
 

3  4  5 

 Soil Health 
& GHG Seq 

 Mgmt 
 
 

ᵒ Conversion of FSA 
“cropland” from 
conventional tillage to no 
tillage 

ᵒ Growing crop present 
ᵒ Residue present and 

evenly distributed 
ᵒ Anchored stalks present 
ᵒ Cover crops follow low 

residue crops 
ᵒ Burning does not occur 
ᵒ Grazing ends by 3/15 
ᵒ Fallow <12 months 
ᵒ Hayed annual crops 

followed by high residue 
cover crop 

ᵒ At least 50% of soil 
covered with residue 

ᵒ  

ᵒ Plants deep-rooted cover 
crop 

ᵒ Adds legume cover crop 
ᵒ  

ᵒ Rotating high residue crops or 
ᵒ Adds additional crop to rotation 

or 
ᵒ Cover crop cocktail of at least 3 

species 
ᵒ  

ᵒ Use of continuous cover 
crops OR 

ᵒ Cover crop cocktail 7 
species or greater OR 

ᵒ Add 2 additional crops to 
rotation 

Nutrient 
Mgmt  

& Avoided 
Emissions 

 

ᵒ Conversion of FSA 
“cropland” from 
conventional tillage to no 
tillage 

ᵒ  

ᵒ Soil test annually 
ᵒ Fertilizes according to soil 

test recommendations and 
ᵒ Uses split N application, 

when applicable to crop 
ᵒ  

ᵒ In-season N 
incorporation/injection or 

ᵒ Slow release nutrients or 
ᵒ Nitrogen inhibitors or 
ᵒ  Use of N-rich strips 

ᵒ Applying fertilizer at variable 
rates through the use of 
electronic maps with a GPS 
receiver by using grid sampling 
or EC mapping 

ᵒ  Uses sensor based variable 
rate  application techniques 
such as NDVI sensing to 
apply nitrogen fertilizer 

Wildlife 
Mgmt 

 

ᵒ Conversion of FSA 
“cropland” from 
conventional tillage to no 
tillage 

ᵒ  

ᵒ Plants a cover crop and/or 
has implemented other 
contingencies or plantings 
specifically for improving 
wildlife habitat 

ᵒ .Buffer strips exist around 
riparian areas 

ᵒ Adds pollinator species to 
cover crop 

ᵒ  

ᵒ Leaves un-harvested strip 
around perimeter of field 

ᵒ Buffer strips exist along field 
edges that create corridors for 
wildlife movement 

ᵒ Buffer strips all at least 30 m 
wide along drainages 

ᵒ Using a stripper header 
for harvesting 

ᵒ Buffer strips all at least  
46 m wide along 
drainages 

ᵒ Utilizes IPM  for pest 
control 

Water 
Quality 
Mgmt 

 

ᵒ Conversion of FSA 
“cropland” from 
conventional tillage to no 
tillage 

 

ᵒ If irrigated, an irrigation 
plan is adhered to 

ᵒ Fertilizing according to soil 
test recommendations 

ᵒ Riparian buffer is in place 
ᵒ Filter strips established 
ᵒ Applying split nitrogen 

applications 
ᵒ  

ᵒ Livestock excluded from buffer 
ᵒ Utilizing nitrogen injection 
ᵒ Applying nitrogen rich strip 

ᵒ Livestock excluded from 
stream 

ᵒ Has field border 
ᵒ GPS targeted pest spray 
ᵒ IPM plan in place 
ᵒ Using precision 

equipment to apply 
nitrogen 
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Cropland Converted to Seeded Grasslands Progressive Management Crediting Matrix   
 

Mgmt 
Level 

1  2 
 

3  4  5 

 Soil Health 
& GHG Seq 

 Mgmt 
 
 

ᵒ Conversion from 
marginal cropland to 
seeded, managed 
grassland 

ᵒ  

ᵒ Grazing management plan 
created and implemented 

ᵒ Manages biomass removal 
from haying, grazing, or 
burning so that residual cover 
remains.  

ᵒ Harvest deferment occurs for 
up to two years when 
precipitation is less than 60% 
of local average annual rainfall 
during the preceding 12 
months.   

ᵒ Herbicide are not applied 
unless recommended in the 
brush management plan and 
then no more than every 2-3 
years at most  

ᵒ Stocking rate does not 
exceed carrying capacity of 
the field;  

ᵒ Grazing does not exceed the 
recovery capacity of the 
individual plant species or 
the plant community based 
on NRCS Standard 528. 

ᵒ Supplemental feeding by 
grain is minimized or 
unnecessary. 

ᵒ Approved prescribed burn 
plan in place 

ᵒ Drought plan in place and 
used when needed  

ᵒ Bare ground below 75% 
ᵒ Pasture Trend analysis < 18 

 

ᵒ Grazing meets or exceeds 
heights as suggested in Table 
3 (Bidwell) 

ᵒ Actively controlling woody 
encroachment* 

ᵒ Residue height reaches 
minimum as outlined in Table 3 
for non-native forages 

ᵒ Pasture Trend analysis 18-24 
ᵒ Cool season grasses < 33% 

cover 

ᵒ Pasture Trend analysis 25-
40 

ᵒ Grazing on clay soils Light 
in wet years  

ᵒ Grazing on sandy soils 
Light in dry years  

ᵒ Diversifies pasture with 3 or 
more functional groups 

ᵒ Pasture Trend analysis 25-
40 

ᵒ  

Nutrient 
Mgmt  

& Avoided 
Emissions 

 

ᵒ Conversion from 
marginal cropland to 
seeded, managed 
grassland 

ᵒ  

ᵒ Soil test is done annually 
ᵒ Fertilizer applied no more than 

once annually unless done as 
split application and only at 
rates based on soil test results 
and nutrient removal 
calculation. when using a 
fertilizer that may volatilize. 

ᵒ No supplemental feeding 
ᵒ Pasture Trend analysis < 18 
ᵒ Reduced fertilizing due to 

legume management 

ᵒ Pasture Trend analysis 18-24 ᵒ Fertilizes no more than 
once every 3 years 

ᵒ Pasture Trend analysis 25-
40 

ᵒ  

Wildlife 
Mgmt 

 

ᵒ Conversion from 
marginal cropland to 
seeded, managed 
grassland 

ᵒ  

ᵒ Has implemented 
contingencies or plantings 
specifically for improving 
wildlife habitat. 

ᵒ Refrains from herbicide 
application  
 

ᵒ Hays late June to early July 
and no shorter than 10 
inches 

ᵒ Riparian buffer in place 
providing corridor 

ᵒ Water sources available for 
wildlife use 

ᵒ Pasture Trend analysis < 18 

ᵒ Grazing, fire and haying 
disturbance managed 
strategically to create a variety 
of vegetative cover across 
property 

ᵒ Livestock excluded from buffer 
or only flash grazing  

ᵒ Pasture Trend analysis 18-24 

ᵒ Water sources exist with 
native wetland species 
present 

ᵒ Pasture Trend analysis 25-
40 

ᵒ  

Water 
Quality 
Mgmt 

 

ᵒ Conversion from 
marginal cropland to 
seeded, managed 
grassland 

ᵒ Refrains from herbicide 
application  

ᵒ  

ᵒ Riparian buffer in place 
ᵒ Pasture Trend analysis < 18 

ᵒ Livestock excluded from buffer 
or only flash grazing  

ᵒ Pasture Trend analysis 18-24 

ᵒ Livestock excluded from 
stream 

ᵒ Pasture Trend analysis 25-
40 
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Improved Rangeland Management Progressive Management Crediting Matrix   
 

Mgmt 
Level 

1  2  3  4  5 

 Soil Health 
& GHG Seq 

 Mgmt 
 
 

ᵒ Grazing plan created 
and implemented 

ᵒ Maintains written 
logs that document 
forage-animal 
balance, grazing 
schedule with 
stocking rates, with 
any use of the 
contingency plan. 

ᵒ  

ᵒ Drought plan in place and 
used when needed 

ᵒ Approved prescribed burn 
plan in place. 

ᵒ Brush management plan in 
place 

ᵒ Hay harvested no more 
than once yearly before  
July 15 to height at least 4” 

ᵒ Harvest deferment occurs 
for up to 2 years when 
precipitation is <60% of 
local avg annual rainfall 
during preceding 12 mos. 

ᵒ Vegetation and residue 
covering >60% of soil 
surface 

ᵒ Range Health -10 to -5 
ᵒ Soil disturbance during 

brush removal less than 50% 
and not accelerating erosion  

ᵒ Plant species observed in 
1m by 1m quadrats 35-59% 
of ecological site 

ᵒ Refrains from herbicide 
application unless prescribed  

ᵒ  

ᵒ Key species average height taller 
than 6 inches (as listed in 
ecological site descriptions from 
NRCS)  

ᵒ Actively controls woody 
encroachment* 

ᵒ Utilizes exclosures to monitor 
growth of key species  

ᵒ Prescribed fire applied in 
accordance with historic 
frequency and approved plan   

ᵒ Plant species observed in 1m by 
1m quadrats 60-74% of ecological 
site 

ᵒ Range Health -4 to 5 

ᵒ Grazing on clay soils Light 
in wet years  

ᵒ Grazing on sandy soils 
Light in dry years  

ᵒ Range Health 5+ 
ᵒ Plant species observed in 

1m by 1m quadrats 
represent >75% of 
ecological site 

Nutrient 
Mgmt  

& Avoided 
Emissions 

 

ᵒ Soil test annually on 
hayed lands 

ᵒ Fertilizer application does 
not occur except on hayed 
lands and then when based 
on soil test results and 
nutrient removal 
calculations 

ᵒ Brush removal via chemical 
or mechanical techniques 
occurs on less than 10% of 
the acreage. 

ᵒ Supplemental feeding of cattle 
does not occur 

ᵒ  

ᵒ Range Health 5+ 
ᵒ  

Wildlife 
Mgmt 

 

ᵒ Grazing plan created 
and implemented 

ᵒ  

ᵒ Creates and implements 
wildlife management plan 

ᵒ  

ᵒ Implements contingencies 
for improving wildlife habitat.  

ᵒ Refrains from herbicide 
application  

ᵒ Water sources available for 
wildlife use 

ᵒ Refrains from haying until 
after July 1 and no shorter 
than 10 inches 

ᵒ Grazing, fire and/or haying 
disturbance managed 
strategically to create a variety of 
vegetative cover 

ᵒ Range Health -4 to 5 
ᵒ  

ᵒ Range Health 5+ 
ᵒ Plant diversity >30 species 

in a 1m by 1m quadrat 
ᵒ Water sources exist with 

native wetland species 
present 

ᵒ  

Water 
Quality 
Mgmt 

 

ᵒ Grazing plan created 
and implemented 

 

ᵒ Plant base pedestalling < 
10 mm high  

ᵒ  

ᵒ Livestock excluded from 
buffer or only flash grazing 

ᵒ Fire return interval 3+ years 
ᵒ Refrains from herbicide 

application. 

ᵒ Livestock excluded from stream 
or drawn away using fire 

ᵒ Plant base pedestalling < 5mm 
high,  

ᵒ Range Health -4 to 5 

ᵒ Exposed soil is <5% 
ᵒ No evidence of rill, 

pedestals or terracettes 
 

 



 
Appendix D: Analysis of Conservation District Proficiency with Rangeland 
Monitoring Methods 

 

Rangeland Monitoring: 
An Analysis of Conservation District Proficiency with Methods 

 
District Proficiency with Data Collection Methods. One 200 foot transect could be completed 
in 1‐2 hours. Two people were found to be most efficient for each transect. One person could 
complete the monitoring of a transect, but the time per transect would increase to 3 hours. 
Some time was taken to locate fields and access points. Hopefully this time could be reduced 
with the use of GPS points and notes taken by verifiers noting access points to each property. 
Monitoring went more smoothly when verifiers contacted landowners ahead of time to ensure 
gates would be open, and also gain clarification on the exact location of the property. 
 
We tried many combinations of sampling order. What worked best was to conduct the line‐
point and production at the same time, thus reducing walking time up and down the transect. 
Length of time to sample depended on species abundance (lots of production meant multiple 
bags to weigh), diversity (species identification takes time), and the wind (windy days made it 
harder to sample production). This step can only be sped up with increased plant ID knowledge, 
and teamwork between verifiers. 
 
Each field took about 4 hours for travel, monitoring, and data entry. The current protocols are 
not sustainable from a financial standpoint. An organized district employee could shave off 
almost 2 hours a day by having accurate maps, knowing where fields are, and knowing if gates 
need to be unlocked. However, even with 2 skilled employees and low plant diversity, each field 
took at least 1 hour to monitor, in addition to the driving time to get there. As the program 
moves forward, we will need to find ways to shave off the amount of time designated to each 
property enrolled. 
 
Establishing a Baseline. The methods currently outlined are vital to gain a clear picture of the 
overall health of the landscape. The information collected is also used to design grazing plans 
for the landowner. We suggest using the proposed protocol to gather a baseline datasheet for 
each property that enrolls. In this way, we can use minimal monitoring, or monitoring on 
rotation later to track the progress of the landscape while enrolled in the Oklahoma Carbon 
Program. We recommend baseline sampling for the first 2 years in the program. If one of those 
years contains a severe drought (less than 40% of average rainfall), then baseline could be 
extended 1 more year for a total of 3 years. This is to gain a good representation of the average 
production for that property. If we try to design a grazing plan or estimate site condition during 
a severe drought, our data will be skewed toward less healthy rangeland. By buffering a severe 
drought with other years, hopefully the plants will meet a more expected production levels. 
 
Rotational Monitoring. After a baseline has been established, we suggest sampling a portion of 
the registered properties each year. 1/4 to 1/3 of rangeland properties registered should be a 
frequent enough return interval to observe any shifts in the health of the rangeland. Since 
rangelands vary so much from year to year, long‐term datasets are better for representing the 



 
landscap
soil or pla
more con
grasses, w
general i
needs of 

We sugge
10‐year c
and hope
schedule
all prope
rotate, co

Reductio
hours pe
with a fe

1. R
in
p
a
La
d
 

2. D
in
m
ga
fo
u
a
e
ti
 

3. C
a
 

4. C
go
 

In total, w
collection
suggeste
 

pe trends. Th
ant biomass
ncerned with
woody shrub
dea of the p
auditors. 

est collectin
check‐up for
efully keeps 
e for a set of 
erties enrolle
overing only

on of Transe
r field is too
w suggestio

Reduce the n
nstead of 10 
roduction ra
nd annual fo
andscape pic
own samplin

Drop Line‐Po
ntermediate
most limiting
ave district e
orm by any e
sing the pro
dding a new
stimate the 
me by 15‐20

ontinue usin
nd with eno

ontinue usin
oals better t

we believe w
n years by a
d above). 

he Oklahoma
s. We are no
h functional 
bs, and annu
presence and

g a new bas
r all properti
monitoring 
properties e
ed will be sam
y 20% of enr

ct Line or Sa
o much time 
ns.  

number of p
feet (5 clipp
ates for majo
orb. We don
ctures will a
ng time by 3

oint and repl
/advanced k
 for inexper
employees t
employee. M
oduction hoo
w datasheet t
percent cov
0 minutes. 

ng Range He
ugh samplin

ng 200‐ft tra
to keep the l

we can cut m
lternating be

a Carbon Pro
t particularly
group repre
ual forbs wil
d abundance

eline datash
es could be 
times to a m
enrolled in t
mpled (100%
olled proper

ampling Poin
for carbon v

roduction sa
ped, 5 estim
or plant grou
’t need a lar
ssist in estim
30 minutes

lace with To
knowledge o
ienced empl
the most diff
Most botanis
op, we are ga
that verifiers
ver of those s

ealth Assess
ng, can be ca

ansect. Beca
longer trans

monitoring ti
etween base

ogram is inte
y concerned
esentation. C
l be general
e of these gr

heet every 1
done 50% a

minimum eac
he program 
% of those e
rties.  

nts. Rangela
verifiers. To 

amples by h
ated). For th
ups: Woody,
rge number 
mating produ

op Dominant
of rangeland
loyees. We f
ficulty and w
sts use a fram
aining divers
s can use to 
species on t

sment Form.
alibrated to p

ause of range
ect and just 

me to 30 mi
eline collecti

erested in th
d with specie
Carbon stora
ized for carb
roups on the

0 years or so
at a time. Th
ch year. Tab
 within the s
nrolled). Yea

ands are high
try and shor

half. Sample 
he OCP, we o
, Perennial F
of samples t
uction amou

t Species. Li
 plant ident
found, while
we did not o
me to estima
sity estimate
identify the
he landscap

. This form t
production a

elands varia
 sample few

inutes durin
ions and sim

he addition o
es compositi
age rates of 
bon calculat
e landscape w

o. After bein
is spreads th
ble D‐1 show
same year. T
ars 3‐9, mon

hly variable, 
rten this, we

production 
only need a 
Forb, C4 gras
to gain this q
unts per field

ne‐point req
ification. Th
e working, th
bserve any m
ate diversity
es. For cover
e top 5 domi
pe. This will c

takes 10 min
and overall r

bility, it will 
wer times alo

ng non‐basel
mplified sum

of GHG into t
ion. We are 
C4 and C3 
ions. Gaining
will serve th

ng registered
he workload
ws the sampl
The first 2 ye
nitoring will 

but spendin
e have come

every 20 fee
general idea
sses, C3 grass
quick estima
d. This will c

quires 
is form is th
hat this form
mastery of t
y and cover. 
r, we sugges
nant species
cut sampling

nutes to fill o
range health

serve the O
ong the trans

ine data 
maries (as 

28 

 

the 

g a 
e 

d, the 
d out 
ing 
ears, 

ng 2 
e up 

et 
a of 
ses, 
ate. 
ut 

e 
m 
his 
By 
st 
s and 
g 

out, 
h.  

CP’s 
sect. 



 
Mastery 
good pla
not have
identifica
research
remembe
professio
rangelan
 
Time Spe
are traine
basis. Kn
We can t
the local 
strongly 
district e
until then
accuracy
 
Data Ent
2013.We
enter the
shorten t
Productio
 
We foun
“unknow
errors wh
double‐c
forms wi
 
Conclusio
rangelan
verificati
offices w
in the pro
Training 
verifier. W
 

 

 

 

 

 

of Methods
nt identifica
 any plant ID
ation, keepin
ing plants us
ered next ye
onals. The tr
d monitorin

ent. To short
ed and requ
owing the p
train 3‐4 peo
district emp
suggest the 
mployee can
n, a Senior V
y. 

try. We revie
e entered all 
e data for 12
this time by 
on form to a

d numerous
wn” plants en
here samplin
hecked befo
th more pra

on. The train
d monitorin
on for this p

were located 
oject. As a re
Program and
We also plan

s. The weakn
tion skills. W
D backgroun
ng track of u
sing on‐line 
ear. This is u
aining sessio
g at the det

ten monitor
ired to atten
lants can cu
ople to beco
ployee and c
annual train
n prove thei
Verifier shou

ewed the ran
the data for

2 fields: 40 m
half. We als
a database. T

s errors in th
ntered into t
ng points ha
ore submissi
actice.  

ning session
g at the det
project were
in the proje
esult of our 
d continue m
n to introduc

ness of the r
We found tha
nd. We taugh
nknown pla
databases. W
nderstandab
ons we held
ail currently

ing time, we
nd plant ID t
t the Line‐Po
me Senior R
complete ran
nings for eve
r plant ID sk
uld lead the m

ngeland data
r Dewey Cou
minutes per f
o suggest lin
This will cut 

e forms ent
the electron
d duplicates
on. We belie

s we held ar
ail currently
 not vetted f
ect area, and
findings, we
monitoring w
ce plant iden

rangeland m
at the four d
ht them simp
nts, looking 
We aren’t co
ble as plant 
are not eno

y required. 

e suggest tha
training and 
oint samplin
Range Verifie
ngeland mon
eryone. And,
kills and can 
monitoring a

a collection 
unty. It took 
field. Cutting
nking the Ra
down on pro

ered by the 
ic forms. Th
s, or were m
eve district e

re not enoug
y required. T
for aptitude
d their conse
e plan to add
with two peo
ntification in

ethods is th
district empl
ple concepts
for key char
onfident all t
ID can be di
ough to prep

at a small se
practice pla
ng time from
ers. These pe
nitoring toge
, with time, 
be promote
at each distr

packets sub
2 of us wor
g out the lin
ange Health A
ocessing tim

district emp
e production

missing ranks
employees c

gh to prepar
he district st
e. They were
ervation dist
d rangelands
ople per field
nto the verif

at verifiers n
oyees we w
s of plant pr
racteristics o
this training
fficult even 
pare a new v

et of long‐ter
ant ID skills o
m 50 minutes
eople can pa
ether. We w
practice, an
ed to a Senio
rict to ensur

mitted to th
king togethe
e‐point data
Assessment
me in the off

ployees. The
n form had m
s. These form
can fill out th

re a new ver
taff trained f
e selected be
rict was a w
s to the 4‐Le
d, with one 
ier training c

need to have
were training 
essing for 
of plants, an
 will be 
for 
erifier for 

rm employe
on a semi‐an
s to 25 minu
artner up wit
would still 
d training, a
or Verifier. B
e efficiency 

he auditor fo
er 8 hours to
a form will 
 form and th
ice. 

ere were still
many rankin
ms need to b
he electronic

rifier for 
for rangelan
ecause their 
illing partici
vel Verifier 
being a seni
curriculum.

29 

 

e 
did 

nd 

es 
nnual 
utes. 
th 

 
ut 
and 

or 
o 

he 

l 
ng 
be 
c 

nd 

pant 

or 



 
Table D‐1

 
 

1. Proposed raangeland moonitoring scheedule 
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