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1.0 IN
T

R
O

D
U

C
T

IO
N

 

This report presents the results of the third year (2009) of w
etland m

onitoring at the D
H

 R
anch 

w
etland m

itigation project.  This m
itigation site w

as constructed during the spring of 2007 in the 
eastern portion of the U

pper Y
ellow

stone R
iver w

atershed (W
atershed #13).  A

pproxim
ately 

17.4 acres of w
etland credit at this site are to be provided to the M

ontana D
epartm

ent of 
Transportation (M

D
T) through a credit purchase agreem

ent.  It is anticipated that this site w
ill 

com
pensate for w

etland im
pacts resulting from

 M
D

T highw
ay and bridge reconstruction projects 

in the w
atershed.  The D

H
 R

anch m
itigation site w

as constructed on private property ow
ned by 

M
r. G

eorge D
uke. The goal of the project is to create w

etland hydrology, and thereby ultim
ately 

provide up to 23 acres of palustrine em
ergent and scrub-shrub w

etland w
ithin the confines of the 

site. Prior to construction, approxim
ately 0.38 acre of palustrine em

ergent and scrub-shrub 
w

etland had been incidentally created along irrigation ditches traversing the site. 

The site occurs at an elevation of approxim
ately 3,430 feet above m

ean sea level.  It is located in
C

arbon C
ounty, M

ontana roughly three m
iles northeast of Edgar, on the eastern floodplain of the 

C
lark’s Fork of the Y

ellow
stone R

iver (Figure 1). The site can be found on the Silesia, M
T U

.S.
G

eologic Survey 7.5 m
inute topographic quadrangle in the SE ¼

 of Section 1, Tow
nship 4 

South, R
ange 23 East. A

pproxim
ate universal transverse m

ercator (U
TM

) coordinates for the 
central portion of the site are in Zone 12 at 5,041,967 N

orthing and 669,792 Easting. 

The approxim
ate site boundary is illustrated on Figure 2 (A

ppendix A
) and on the plan sheet in

A
ppendix D

. The project is a w
etland creation project and includes a series of w

etland cells 
supplied prim

arily by irrigation return flow
, w

ith som
e m

inim
al contributions from

 precipitation.  
M

onitoring occurs on the site in m
id-sum

m
er w

hen all w
etland data are collected.  W

etland 
crediting ratios for the site are 1:1 for w

etland creation areas and 4:1 for riparian buffers.  The
new

ly constructed jackleg fence around m
uch of the site, com

bined w
ith an existing barbw

ire 
fence, encom

pass roughly 27.78 acres.

2.0 M
E

T
H

O
D

S 

2.1 M
onitoring D

ates and A
ctivities

The site w
as m

onitored on A
ugust 18, 2009 (m

id-season visit).  The m
id-season visit w

as 
conducted to docum

ent vegetation, soil, and hydrologic conditions used to m
ap jurisdictional 

w
etlands. The m

ajority of the inform
ation contained on the W

etland M
itigation Site M

onitoring 
Form

 (A
ppendix B

) w
as collected at this tim

e.  A
ctivities and inform

ation conducted/collected 
included: w

etland delineation; w
etland/open w

ater boundary m
apping; vegetation com

m
unity 

m
apping; vegetation transects; soils data; hydrology data; bird and general w

ildlife use; 
photograph points; m

acroinvertebrate sam
pling; functional assessm

ent; and survival of planted 
w

oody vegetation. 
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2.2 Hydrology 

Hydrologic indicators were evaluated during the mid-season visit.  Wetland hydrology indicators 
were recorded using procedures outlined in the Corps of Engineers (COE) Wetlands Delineation 
Manual (Environmental Laboratory 1987) on COE Routine Wetland Delineation Data Forms 
(Appendix B). If located within 18 inches of the ground surface (soil pit depth for purposes of 
delineation), groundwater depths were documented on the routine wetland delineation data form 
at each data point. 

All additional hydrologic data were recorded on the mitigation site monitoring form (Appendix 
B). The boundary between wetlands and open water (no rooted vegetation) aquatic habitats was 
mapped on the aerial photograph and an estimate of the average water depth at this boundary was 
recorded. 

2.3 Vegetation 

General dominant species-based vegetation community types (e.g., Scirpus acutus/Mixed 
Graminoid) were delineated on an aerial photograph.  Standardized community mapping was not 
employed as many of these systems are geared towards climax vegetation and may not reflect 
yearly changes.  Estimated percent cover of the dominant species in each community type was 
listed on the site monitoring form (Appendix B). 

A 10-foot wide belt transect was established in 2007 and is monitored annually (Figure 2 in 
Appendix A). Within the transect belt percent cover was estimated for each vegetative species 
for each vegetation community encountered within the “belt” using the following values: + 
(<1%); 1 (1-5%); 2 (6-10%); 3 (11-20%); 4 (21-50%); and 5 (>50%). 

The purpose of the transect is to evaluate changes over time, especially the establishment and 
increase of hydrophytic vegetation. The transect location was marked on the aerial photo and all 
data recorded on the mitigation site monitoring form.  Transect endpoint locations were recorded 
with a global positioning system (GPS) unit.  Existing fence posts were utilized to physically 
mark the transect ends.  Photos of the transect were taken from both ends during the mid-season 
visit. A comprehensive plant species list for the site was compiled.   

Several woody species were planted at this mitigation site.  The number of live and dead plants 
were recorded for each species.   

2.4 Soils 

Soils were evaluated during the mid-season visit according to hydric soils determination 
procedures outlined in the COE 1987 Wetland Delineation Manual.  Soil data were recorded for 
each wetland determination point on the COE Routine Wetland Delineation Data Form 
(Appendix B). The most current terminology used by NRCS was used to describe hydric soils 
(USDA – NRCS 2006). 

3 
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2.5 Wetland Delineation 

A wetland delineation of the mitigation site was conducted during the 2009 mid-season visit 
according to the 1987 Corps of Engineers (COE) Wetland Delineation Manual.  In July 2008, 
consultation with the COE (Steinle pers. comm.) confirmed that, where the 1987 manual was 
used to establish baseline wetland conditions at MDT wetland mitigation sites, it should continue 
to be applied at such sites for the duration of the monitoring period.  Consequently, application 
of the new Interim Regional Supplement to the Corps of Engineers Wetland Delineation Manual: 
Great Plains Region (COE 2008) was not required or undertaken at this site in 2009.  Wetland 
and upland areas within the monitoring area were investigated for the presence of wetland 
hydrology, hydrophytic vegetation and hydric soils.  The indicator status of vegetation was 
derived from the National List of Plant Species that occur in Wetlands: Northwest (Region 9) 
(Reed 1988). 

The information was recorded onto COE Routine Wetland Delineation Data Forms (Appendix 
B). The wetland/upland boundary was delineated both with a resource grade GPS and on aerial 
photographs. The wetland/upland boundary in combination with the wetland/open water habitat 
boundary was used to calculate the wetland area that has developed within the monitoring area.  

2.6 Mammals, Reptiles, and Amphibians 

Mammal, reptile, and amphibian species observations and other positive indicators of use, such 
as vocalizations, were recorded on the wetland monitoring form.  Indirect use indicators, 
including tracks; scat; burrows; eggshells; skins; bones; etc., were also recorded.  Observations 
were recorded as the observer traversed the site while conducting other required activities.  
Direct sampling methods, such as snap traps, live traps, and pitfall traps, were not implemented.  
A comprehensive list of observed species was compiled.  Observations from past monitoring is 
compared to this data. 

2.7 Birds 

Bird observations were recorded during the mid-season visit.  No formal census plots, spot 
mapping, point counts, or strip transects were conducted.  During the mid-season visit, bird 
observations were recorded incidental to other monitoring activities.  Observations were 
categorized by species, activity code, and general habitat association (Appendix B). 

2.8 Macroinvertebrates 

One macroinvertebrate sample was collected during the mid-season visit in 2007 and 2008, but 
not in 2009. 

4 
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2.9 Functional Assessment 

In 2007, a functional assessment was conducted using the 1999 MDT Montana Wetland 
Assessment Method (Berglund 1999).  In 2008 and 2009, the 2008 MDT Montana Wetland 
Assessment Method (Berglund and McEldowney 2008) was applied.  Field data necessary for 
this assessment were collected during the mid-season site visit.   

2.10 Photographs 

Photographs were taken during the mid-season visit showing the current land use surrounding 
the site, the upland buffer, the monitored area, macroinvertebrate sampling location, and the 
vegetation transect (Appendix C). Each photograph point location was recorded with a GPS.  
All photographs were taken using a digital camera, with no optical zoom used.  A description 
and compass bearing for each photograph was recorded on the wetland monitoring form. 

2.11 GPS Data 

During the 2007 monitoring season, data were collected with a resource grade Magellan Mobile 
Mapper unit at the vegetation transect beginning and ending locations, at all photograph 
locations, wetland sample points, and at aerial photograph reference points.  In 2009, additional 
GPS data were collected as necessary, including locations of noxious weed infestations.  
Procedures used for GPS mapping and aerial photography referencing are included in Appendix 
E. 

2.12 Maintenance Needs 

Where encountered, current or potential future problems were documented and conveyed to 
MDT and reported in this document. 

3.0 RESULTS 

3.1 Hydrology 

Irrigation return flow is the primary source of water at the DH Ranch mitigation site.  Irrigation 
return flows enter the south end of the site and are diverted to inundate/saturate the majority of 
the site. An outfall structure is located in the northeastern corner of the site.   

The Natural Resources Conservation Service (NRCS) estimates that the growing season in Joliet, 
Montana extends from May 5th  through September 29th, and is approximately 147 days long 
(NRCS 2002). Therefore, wetland hydrology requirements are met if the site remains saturated 
to the soil surface for a minimum of seven consecutive days (5 percent of the growing season).  
The closest active weather station to the wetland monitoring area is Bridger, Montana station 
#241102. According to the Western Regional Climate Center (WRCC), mean annual 
precipitation at this station was approximately 11.49 inches; with the majority of precipitation 
occurring in April, May, June, September, and October (2008).  Precipitation data from the Deer 
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Mountain (East) remote automated weather station (RAWS), the closest active weather station to 
DH Ranch with current precipitation data available for 2009, showed that 5.38 inches of 
precipitation has fallen in the area between January 1, 2009 and September 30, 2009 (BLM-
RAWS 2009). This is below the 6.5 inches recorded for the same time period in 2007, or the 
5.83 inches reported for 2008 at this weather station (BLM-RAWS 2009).  To illustrate the 
amount of evapotranspiration in this area, the evapotranspiration rate (Penman equation) during 
the 2005 growing season (May – Sept) was calculated at approximately 35.59 inches from data 
obtained at the South Bridger, Montana remote automated weather station (BLM-RAWS 2007).  
(The South Bridger RAWS site was taken offline in 2006).  This rate is more than three times the 
average yearly precipitation rate.   

Inundation was present to various extents at all wetland cells within the monitoring area during 
the mid-season visit (Figure 3 in Appendix A). Water depths ranged from zero to roughly three 
feet, with an average depth of approximately 1.0 foot.   

3.2 Vegetation 

Vegetation species identified on the site are presented in Table 1 and on the Monitoring Form 
(Appendix B). Construction of the site was completed in July 2007; consequently, much of the 
site was dominated by invasive plant species.  Cheatgrass (Bromus tectorum) is still dominant in 
several of the Primary Sere Upland communities but appears to have been all but drowned out of 
the Primary Sere Wetland areas.  Though prevalent in 2009, the extent of foxtail barley 
(Hordeum jubatum) at the site has been substantially reduced over its extent in 2008.   

A total of nine main community types were documented at the site in 2009, with the Primary 
Sere community type being divided into two subtypes – wetland and upland. Eight of these 
community types are vegetated wetland community types (Figure 3 in Appendix A): Scirpus 
acutus/Mixed Graminoid (Bulrush), Typha latifolia/Mixed Graminoids (Cattail), Salix 
amygdaloides, Primary Sere Wetland, Sporobolus airoides (alkali sacaton), Hordeum jubatum 
(foxtail barley), Mixed Graminoids, and Echinochloa muricata. The alkali sacaton community 
type is called the ‘Alkali Sacaton Southern Plains Grassland’ community type by the Montana 
Natural Heritage Program and is classified as S2 - at risk because of very limited and/or 
declining numbers, range, and/or habitat, making it vulnerable to extirpation in the state 
(MTNHP 2008). Dominant species within each of these communities are listed on the 
Monitoring Form (Appendix B). 

The bulrush and cattail community types occur as pockets throughout the site in slightly deeper, 
more permanently flooded areas.  Cattail communities continue to expand into some areas 
mapped as bulrush in 2007 and 2008.  Bulrush communities expanded in the large wetland cell 
in the northeast portion of the site. Primary Sere Wetland areas were just becoming established 
in 2007, and in 2009 continue to be dominated by a variety of species.  Several of these wetland 
areas became dominated by foxtail barley in 2008, but in 2009 reverted to less of a monoculture 
and consequently were reclassified into the more general Primary Sere Wetland category.  On 
the east-central portion of the site the Scirpus maritimus/Mixed Graminoid (Alkali Bulrush) 
community type identified in 2007 transitioned into the foxtail barley community type in 2008.   
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T
able 1: 2007 to 2009 vegetation species list for the D

H
 R

anch W
etland M

itigation Site. 

Scientific N
am

e
1 

1988 R
egion 9 

(N
orthw

est) W
etland 

Indicator Status 
Scientific N

am
e 

1988 R
egion 9 

(N
orthw

est) W
etland 

Indicator Status 

Achillea m
illefolium

 
FA

C
U

 
Panicum

 virgatum
 

FA
C

+ 
Agropyron repens 

FA
C

U
 

Phalaris arundinaceae 
FA

C
W

 
Alopecurus arundinaceus 

N
I 

Plantago m
ajor 

FA
C

+ 
Am

brosia trifida 
FA

C
 

Poa pratensis 
FA

C
U

+ 
Am

brosia spp. 
--

Polygonum
 sp. 

FA
C

W
 

Artem
isia cana 

FA
C

 
Populus deltoides 

FA
C

 
Asclepias spp. 

--
Potentilla anserina 

O
B

L 

Asparagus officinalis 
FA

C
U

 
Rhus trilobata 

(planted) 
N

I 

Aster spp. 
--

Rosa w
oodsii 

FA
C

U
 

Atriplex canescens
  (planted) 

U
PL 

Rum
ex crispus 

FA
C

W
 

Brom
us inerm

is 
--

Salix am
ygdaloides 

FA
C

W
 

Brom
us tectorum

 
--

Salix exigua 
  (planted) 

O
B

L 

C
apsella bursa-pastoris 

FA
C

-
Salix spp. 

(FA
C

W
) 

C
arex spp. 

(FA
C

W
) 

Sarcobatus verm
iculatus 

FA
C

U
+ 

C
henopodium

 album
 

FA
C

 
Scirpus acutus 

O
B

L 
C

hrysotham
nus nauseosus 

--
Scirpus m

aritim
us 

O
B

L 
C

irsium
 arvense 

FA
C

U
+ 

Scirpus m
icrocarpus 

O
B

L 
C

onvolvulus arvensis 
--

Scirpus pallidus 
O

B
L

 
C

ynoglossum
 officinale 

--
Scirpus pungens 

O
B

L 

D
istichlis spicata 

FA
C

W
 

Shepherdia argentea
  (planted) 

--

Echinochloa m
uricata 

FA
C

W
 

Sisym
brium

 altissim
um

 
FA

C
U

-
Elaeagnus angustifolia 

FA
C

 
Solanum

 spp. 
--

Eleocharis palustris 
O

B
L 

Spartina pectinata 
FA

C
W

 
Elym

us trachycaulus 
FA

C
 

Sporobolus airoides 
FA

C
-

Festuca pratensis 
FA

C
U

+ 
Sym

phoricarpos albus 
FA

C
U

 
G

rindelia squarrosa 
FA

C
U

 
Taraxacum

 officinale 
FA

C
U

 
H

ordeum
 jubatum

 
FA

C
+ 

Thlaspi arvense 
N

I 
Juncus balticus 

O
B

L 
Tragopogon dubius 

--
Juncus bufonius 

FA
C

W
+ 

Trifolium
 hybridum

 
FA

C
U

+ 
Juncus effusus 

FA
C

W
+ 

Trifolium
 pratense 

FA
C

U
 

Juncus nevadensis 
FA

C
W

 
Trifolium

 repens 
FA

C
U

+ 
K

ochia scoparia 
FA

C
 

Typha angustifolia 
O

B
L 

Lactuca serriola 
FA

C
U

 
Typha latifolia 

O
B

L 
Lepidium

 perfoliatum
 

FA
C

U
+ 

Verbascum
 thapsus 

--
M

edicago sativa 
--

Verbena bracteata 
FA

C
U

+ 
M

elilotus spp. 
(FA

C
U

) 
Veronica spp. 

(FA
C

W
-O

B
L) 

1 B
olded species w

ere observed for the first tim
e in 2009. 

In 2009 this com
m

unity type w
as classified sim

ply as M
ixed G

ram
inoid to reflect the lack of 

dom
inance by any single species.  The Echinochloa m

uricata com
m

unity type is new
 in 2009

and occurs in three areas around the site.  This species is an annual, so there is a reasonable 
chance that it w

ill be replaced w
ith a different com

m
unity type in 2010.     
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O
pen w

ater areas vary in depth but are relatively shallow
 and bulrush and cattails continue to 

encroach into deeper w
ater. It is expected that if w

ater levels are held relatively constant that 
open w

ater areas w
ill becom

e sm
aller over tim

e.      

Prim
ary Sere U

pland com
m

unities differ from
 Prim

ary Sere W
etland com

m
unities by having a 

distinctly different w
ater regim

e and a prevalence of facultative, facultative-upland, and upland 
plant species. W

ithout intervention, these areas are not expected to develop into w
etlands.  In 

2009 m
uch of these areas continue to be dom

inated by clasping pepperw
eed (Lepidium

 
perfoliatum

), a w
eedy w

inter annual, as w
ell as cheatgrass and field bindw

eed (C
onvolvulus

arvensis).

V
egetation com

m
unity data w

ere recorded from
 a 10-foot w

ide belt transect (M
onitoring Form

s 
in A

ppendix B
) and sum

m
arized (T

able 2). V
egetation continued to transition into hydrophytic 

dom
inated com

m
unities (C

harts 1 and 2). If a sim
ilar hydrologic regim

e is perpetuated in future 
years as w

as observed on the site in 2009, it is expected that the total num
ber of plant species 

w
ill continue to decrease, the num

ber of upland species w
ill also decrease, but that the total 

vegetative cover w
ill continue to increase.    

T
able 2: 2007 to 2009 vegetation transect data sum

m
ary.

M
onitoring Y

ear 
2007 

2008 
2009 

T
ransect L

ength (feet) 
645 

645 
645 

# V
egetation C

om
m

unity T
ransitions along T

ransect 
9 

12 
10 

# V
egetation C

om
m

unities along T
ransect 

3 
5 

4 
# H

ydrophytic V
egetation C

om
m

unities along T
ransect 

2 
4 

3 
T

otal V
egetative Species 

39 
47 

34 
T

otal H
ydrophytic Species 

20 
15 

18 
T

otal U
pland Species 

19 
32 

16 
E

stim
ated %

 T
otal V

egetative C
over 

50 
66 

78 
%

 T
ransect L

ength C
om

prised of H
ydrophytic V

egetation C
om

m
unities 

88.4 
90 

91 
%

 T
ransect L

ength C
om

prised of U
pland V

egetation C
om

m
unities 

11.6 
10 

9 
%

 T
ransect L

ength C
om

prised of U
nvegetated O

pen W
ater 

0 
0 

0 
%

 T
ransect L

ength C
om

prised of B
are Substrate 

0 
0 

0

Percent vegetative cover w
ithin the transect increased substantially from

 previous years, but 
overall rem

ains just below
 the ultim

ate 80 percent vegetative cover success criteria.  O
bserved 

m
ortality of planted w

oody vegetation species is sum
m

arized in T
able 3. In 2007 a total of 320

w
oody plantings w

ere found onsite, w
hereas in 2008 only 103 w

ere able to be located during the 
m

id-season visit.  In 2009 only one of the planted shrubs w
as located.  This is thought to be

prim
arily due to m

ortality; how
ever, increased vegetative cover (i.e., field bindw

eed and kochia) 
m

ay have hidden som
e of the sm

all, planted shrubs from
 observation.  The overall survival rate 

in 2008 w
as predicted to be relatively low

 (22 percent), so the lack of shrub plantings in 2009 is 
som

ew
hat unsurprising.  In previous years, the species w

ith the highest level of survival w
as 

four-w
ing saltbush (Atriplex canescens). 
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DH Ranch Wetland Mitigation 2009 Monitoring Report 

Chart 1: Transect map showing vegetation types from the start of transect (0 feet) to the end 
of transect (645 feet) for 2007 through 2009. 

Chart 2: Length of vegetation communities within Transect 1 for 2007 to 2009. 
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T
able 3: 2009 observed m

ortality of planted w
oody species for the D

H
 R

anch W
etland 

M
itigation Site. 

SPE
C

IE
S 

L
IV

E
 

D
E

A
D

 

Rhus trilobata 
1 

0 

Shepherdia argentea 
0 

0 

Atriplex canescens 
0 

0 

T
otal L

ocated* 
1 

0
*A

 total of 320 w
ere found in 2007 versus 1 found in 2009. 

3.3 Soils

Since the site w
as excavated and graded in spring/early sum

m
er 2007, soils are highly disturbed 

throughout the site. Soils sam
pled in w

etland areas w
ere inundated and com

prised of silty clay.  
The m

atrix color w
as 10Y

R
 5/1 and contained prom

inent m
ottles (7.5Y

R
 5/8).  A

 sulfidic odor
w

as detected in the upper portion of the soil profile.  

3.4 W
etland D

elineation 

Total aquatic habitat on the site in 2009 w
as 18.43 acres, up from

 17.44 acres in 2008 (Figure 3 
in A

ppendix A
). O

pen w
ater com

prised 3.18 acres of the 18.43-acre total, a decrease in open 
w

ater of approxim
ately 2.87 acres from

 2008.  The shallow
 open w

ater habitat observed in 2009
is expected to continue to becom

e vegetated w
ith em

ergent hydrophytic species over tim
e, 

though the rate of conversion m
ay slow

 considerably from
 previous years due to deeper w

ater 
depths found in som

e of the rem
aining open w

ater areas.  W
etlands com

prised 15.25 acres of the
18.43-acre total, a substantial increase of 7.04 acres from

 2008.  D
elineated w

etland boundaries
are illustrated on Figure 3 (A

ppendix A
). Soils, vegetation, and hydrology data for w

etlands are 
found on the C

O
E

 Form
s (A

ppendix B
). C

redits that have developed to date are discussed in 
Section 3.10.

3.5 W
ildlife

Though only constructed in 2007, the created w
etland com

plex provides habitat for several 
w

ildlife and bird species.  Six m
am

m
al, one am

phibian, and six bird species w
ere observed at the 

site during 2009 m
onitoring (T

able 4). The habitat value of the site is expected to continue to 
increase as vegetation continues to establish and diversify.   
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F
ish and w

ildlife species observed from
 2007 to 2009 at the D

H
 R

anch W
etland

ens) 
W

oodhouse’s toad (Bufo w
oodhousii) 

 erythrorhynchos) 

vannarum
) 

ca) 

K
illdeer (C

haradrius vociferous) 
Lesser Y

ellow
legs (Tringa flavipes) 

M
allard (A

nas platyrhynchos) 
M

ourning D
ove (Zenaida m

acroura) 
R

ed-w
inged B

lackbird (A
gelaius phoeniceus) 

R
ing-necked Pheasant (Phasianus colchicus) 1 

Sandhill C
rane (G

rus canadensis) 
Solitary Sandpiper (Tringa solitaria) 
Spotted Sandpiper (Actitis m

acularia) 
W

ild Turkey (M
eleagris gallopavo) 

ovicianus) 
R

accoon (Procyon lotor) 
W

hite-tailed D
eer (O

docoileus virginiana) 
M

oose (A
lces alces) 1 

Striped skunk (M
ephitis m

ephitis) 1 

1 Species observe
B

olded species 
 B

lack bea
B

lack-tailed p
C

o
 G

ol

C B  

a

B
a

A
m

  N

l

A
m

A
m ott

M
A

East

A
M

on

M
G

reater Y
ellow

legs

d

C
om

h
G

rass

B
aldern m

B
IR

D

op o
nada
ue-w

i

Plains 

M
itigaen Ea

rn Sw

rt
e

n

 Eag

h

 r (

tail (

 K
i

 G

 

M
A

L
 

pe

nge a

erican 

rn le (

R
E

PT
IL

E

PH
IB

I

T
able 4: 

w
er

U
r

Sylvila

 r Se r p
gle (

 S ong n llobi ip
ose 
d T w H

a
erican R

obi
erican G

oldfi

n
garter s

 le A

d by the

N
  obser

su rd e (

 ( (

BraG
a

H
iru

lia n 

opa

s am
airie 

A  (ar rq eal (

akero u  

W
hite Pelican (

 
tion Site. g  ( n eetu

nch (

d

 landow

T (y

n
 

er.  
ved in 2009. 

Tuila

 (  Ft Anericanus
dog (

us

w
 Tri ( ran

a rd ras C

n

 chAm

 ca a

og sp

s

u  (ga

r.) m
od

y s  

llinago

 di
ndo r

 leu

Tham

c g
us m

iC
yno

R

 m
el

sa  ty sc u ocep

aeto

era
 ga

naden

rdu

o stica

r

nop nr h) r at a

1 a nu sm
ys lud

) nol
am

u
s s  ) s

llina
is ) ha
oriu

Pelecanus

 pi) ) pise g

is rad

u

lus sa

so ) ix)  ) 
lis tristis)  ) 

3.6 M
acroinvertebrates

A
s per M

D
T direction, no m

acroinvertebrate sam
pling w

as conducted in 2009.  

3.7 Functional A
ssessm

ent

Pre-construction and 2007 conditions w
ere assessed using the 1999 M

D
T M

W
A

M
; conditions in 

2008 and 2009 w
ere assessed using the 2008 M

D
T M

W
A

M
.  A

lthough the m
ethods differ 

slightly due to the 2008 updates, general trends in w
etland developm

ent can still be determ
ined.  

The 2005 baseline, 2007, 2008, and 2009 functional assessm
ents w

ere sum
m

arized for general 
com

parison (T
able 5). The com

plete 2009 functional assessm
ent can be found in A

ppendix B
.

For com
parative purposes, the functional assessm

ent results for baseline conditions prepared by 
O

asis Environm
ental in 2005 are also included in T

able 5. 
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T
able 5: Sum

m
ary of 2005 and 2007 to 2009 w

etland function/value ratings and functional 
points at the D

H
 R

anch W
etland M

itigation Site. 
Function and V

alue Param
eters from

 the M
D

T
 

M
ontana W

etland A
ssessm

ent M
ethod 

2005 
B

aseline
1 

2007
1 

2008
2 

2009
2 

Listed/Proposed T&
E Species H

abitat 
Low

 (0.0) 
Low

 (0.0) 
Low

 (0.0) 
Low

 (0.0) 
M

TN
H

P Species H
abitat 

Low
 (0.1) 

Low
 (0.1) 

M
od (0.6) 

H
igh (1.0) 

G
eneral W

ildlife H
abitat 

M
od (0.5) 

H
igh (0.9) 

H
igh (0.9) 

H
igh (0.9) 

G
eneral Fish/A

quatic H
abitat 

N
A

 
N

A
 

N
A

 
N

A
 

Flood A
ttenuation 

N
A

 
N

A
 

N
A

 
N

A
 

Short and Long Term
 Surface W

ater Storage 
Low

 (0.3) 
H

igh (1.0) 
H

igh (1.0) 
H

igh (1.0) 
Sedim

ent/N
utrient/Toxicant R

em
oval 

N
A

 
M

od (0.7) 
M

od (0.7) 
M

od (0.7) 
Sedim

ent/Shoreline Stabilization 
H

igh (0.9) 
Low

 (0.3) 
Low

 (0.3) 
M

od (0.7) 
Production Export/Food C

hain Support 
M

od (0.5) 
H

igh (0.9) 
H

igh (1.0) 
H

igh (1.0) 
G

roundw
ater D

ischarge/R
echarge 

N
A

 
Low

 (0.1) 
Low

 (0.1) 
Low

 (0.1) 
U

niqueness 
M

od (0.4) 
Low

 (0.3) 
M

od (0.5) 
M

od (0.5) 
R

ecreation/Education Potential 
Low

 (0.1) 
Low

 (0.1) 
Low

 (0.05) 
Low

 (0.05) 
A

ctual Points / Possible Points 
2.8 / 8 

4.4 / 10 
5.15 / 9 

5.95 / 9 
%

 of Possible Score A
chieved 

35 
44 

57 
66 

O
verall C

ategory 
III 

II 
II 

II 
T

otal A
creage of A

ssessed A
quatic H

abitat 
  w

ithin A
A

 B
oundaries 

0.570 
16.70 

17.44 
18.43 

Functional U
nits (acreage x actual points) 

1.596 
73.50 

89.82 
109.66 

N
et A

creage G
ain 

N
A

 
16.13 

16.87 
17.86 

N
et Functional U

nit G
ain 

N
A

 
71.90 

88.22 
108.06 

1 A
ssessed using the 1999 M

D
T M

ontana W
etland A

ssessm
ent M

ethod (M
W

A
M

). 
2 A

ssessed using the 2008 M
D

T M
W

A
M

.  The com
pleted form

 is in A
ppendix B

.

The created w
etlands at D

H
 R

anch w
ere ranked as C

ategory II w
etlands in 2007, 2008, and 2009 

as com
pared to a C

ategory III in 2005.  Functions that increased substantially over 2005 baseline 
conditions include M

TN
H

P species habitat, general w
ildlife habitat, short and long term

 surface 
w

ater storage, sedim
ent/nutrient/ toxicant rem

oval, and production export.  Pre-project, the site 
provided about 1.596 functional units w

ithin the m
onitoring area, and in 2009 provides about 

110 functional units, for a conservative gain of roughly 108 functional units. 

3.8 Photographs

R
epresentative photographs taken from

 photo-points and transect ends are provided in A
ppendix 

C
.

3.9 M
aintenance N

eeds/R
ecom

m
endations

In order to m
axim

ize w
etland establishm

ent on the site, it m
ay be w

orthw
hile to adjust the 

distribution of w
ater so that the southw

estern corner of the site, betw
een a berm

 and an inundated 
area, are w

et for prolonged tim
e periods during the grow

ing season.   

12 
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The mitigation design report designated berm areas as riparian scrub-shrub areas (ADC 2006) 
(Appendix D). In 2009 these areas continue to be dominated by a variety of weedy species and 
had not been planted with riparian shrubs prior to the mid-season visit.  However, cottonwood 
seedlings have become established and are expected to continue to grow.  If these berm areas are 
to be counted for credit in future years, it may be necessary to plant the upper portions of the 
berms with shrubby riparian species (see inset on figure in Appendix D). 

Several infestations of Canada thistle (Cirsium arvense), field bindweed (Convolvulus arvensis) 
and musk thistle (Carduus nutans) were identified (Figure 3 in Appendix A). The most 
problematic of these three weeds is Canada thistle.  The extent of its infestations has increased 
since 2008. Cheatgrass, clasping pepperweed, and field bindweed are prevalent in the disturbed– 
upland community type. Control of all these weeds is recommended. 

The occurrence of Garrison creeping foxtail has increased at the site since 2008, though it is still 
below the level that would affect crediting.  It is mentioned in this report simply to make readers 
aware that this species may prove to be problematic in the future.    

A lateral ditch conveys water from east to west across the southern end of the site.  According to 
the landowner, the ditch itself and the openings off of this lateral ditch were cleaned out by Oasis 
at the beginning of the growing season. During the mid-season visit, it was noted that several of 
the ditch openings had silted in just enough to prevent water from flowing northward onto the 
site. Overall the consequences of this were minimal, however, it is suggested that these ditch 
openings be inspected periodically throughout each growing season, and cleaned out as needed.  
An alternative solution is to engineer a design that prevents these ditch openings from clogging.     

3.10 Current Credit Summary 

The wetland mitigation design for DH Ranch indicated that a maximum of 21.1 acres of wetland, 
1.7 acres of shrub dominated riparian islands, and 0.8 acre of riparian buffer could be created on 
the site (ADC 2006). The status of all created wetland areas is compared against the success 
criteria in Table 6 and Tables 7 and 8 summarize the acreages and credits created as of the third 
year of wetland monitoring. 

The COE will determine the final credits applicable to the site.  However, using the credit ratios 
listed, Table 8 summarizes compensatory mitigation credits developed to date at DH Ranch.     

As no success criteria pertain to the upland buffer, credits for the upland buffer were assigned in 
2009 despite its dominance by clasping pepperweed and that most of the planted shrubs have 
died. The wetland mitigation design report (ADC 2006) also includes a credit category for 
shrubby riparian islands located on the water diversion berms.  These berms are generally 
vegetated by weedy species, such as cheatgrass, Canada thistle, and yellow sweetclover, and do 
not yet exhibit a woody component.  Some natural recruitment of cottonwoods is occurring on 
their southern sides, at the base of the berms and will continue to be monitored.  No credits were 
calculated for these berms in 2009.   
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iteria for the D
H

 R
anch W

etland M
itigation Site. 

2009 Status
velop 

ogy, and hydric 
s delineation 

C
riteria achieved. W

etlands m
apped w

ithin the project 
area have developed all three criteria, though there 
rem

ain several areas that w
ere m

apped as uplands in 
2009 but, based on the design, w

ere intended to be 
w

etlands.  
ge of desirable 

e at least 80 
e em

ergent w
etland 

re than 25 percent 
unity.  
 as reed 
 of 10 percent of 

C
riteria partially achieved. Throughout m

ost of the 
project area vegetative cover is below

 80 percent.  
H

ow
ever, none of m

apped em
ergent w

etland 
com

m
unities contain any one non-native species in 

excess of 25%
 com

position of a given vegetation layer. 

esent for at least 
days).  The 

oved in 

C
riteria achieved. H

ydrology is m
et in w

etlands 
m

apped in 2009. 

onitoring 
s w

ill 
 area and 

percent of the 

C
riteria partially achieved. O

pen w
ater areas com

prise 
m

ore than 10 percent of the total w
etland area, but do 

rem
ain saturated for m

ore than 12.5 percent of the 
grow

ing season.   

erm
s) w

ill 
C

riteria partially achieved. N
o stem

s have been 
observed to be planted on the berm

s, but natural 
recruitm

ent of num
erous cottonw

ood seedlings has 
occurred in som

e areas.  The survival of these seedlings 
at the end of the m

onitoring period w
ill ultim

ately 
determ

ine success.  A
s in 2008, the upper (drier) 

portions of the berm
s w

ere w
eedy and had no planted 

w
oody stem

s during the m
id-season visit.  

2007 to 2009.
T

able 7: 
 1 gr p O

pen W
ater: 

D
ecem

12 H
y

canary

f m soSo

have
W

o

w
ill rem

encom

requ

any gi

A
g

o species, 
perce
he H

erbace

a

hyeriurce:

ow
i

.5  a o dro

rb dgr a m
od irem
 pe

v rod

W
etl

y Pl

e n

nual

aceo

ils as 

an

  A
D

C

i

ber 2007. 

pg 

p
a

, oass 
p rce

g g t. e  . h

nim

seas

yin en u o ou tant

e satu

t for m
nn

logy

essive  Ex i

T
able 6. Sum

m
ary of aquatic habitat at the D

 2006. 

≤ t

rass

 w
ater 

:  10

 o   n

no spo ce

nd C
hou s n   f So

ven w
etlm :

) m

 .   

A
t

 t a  p p  fe  t

tated layer in
en c- pt

 h oo e re

 w
etlan

s u cs tlin  ve ar

 W
ood

get of 1,

rated r d 

o
il satu

a(aq
h n gr

and area

 Pl edy com

antsfer

ies m  de
 iito

p  

 in th t:

rati

a s
acteri0

rcen

e c lu w p r0

 for m

o . ei

 a w
etlan

y com
si an

 O
c

e C
on,y p

t

0 t o

Success cr

 st l  f o t
atic bed
nclu  

ring 

 w
et

it sp

cdn o  san p

rabl

ul O s:n E  em

 re th
h e lti si p  Sie 

g se

rise a e ac 19

O
pen W

ater

s/ n to d nd

acre 
g an 12
tal 
 ) 

on

ar covezon

w
ells w

as 
aso

rise m
 nat w

etland
 o

w
ill b

m
axim

in

ies (s v

87  f e  (  

 co ra

 hy

w
etland

 t p1h r ue 8 m
uch
m

m o

tes w
ill drem

ecies w
ill b

drols (b

.5 e 

e m

w
etland

Success C
riteria

1 

H
 R

anch W
etland M

itigation Site in 2005 and 

Period 
(acre) 

W
etland

(acre) 
T

otal A
quatic H

abitat 
(acre) 

2005 
(pre-m

itigation creation) 
0.00 

0.57 
0.57 

2007 -M
onitoring Y

ear 1 
(post-construction) 

5.39 
11.31 

16.70 

2008 -M
onitoring Y

ear 2 
(ongoing establishm

ent) 
6.05 

11.39 
17.44 

2009 -M
onitoring Y

ear 3 
(ongoing establishm

ent) 
3.18 

15.25 
18.43 

B
ased on the above inform

ation and assum
ed credit ratios for w

etlands, open w
ater, and the 

upland buffer, approxim
ately 16.98 acres of credit, or 98%

 of the 17.4-acre M
D

T credit purchase 
goal, are currently available at the D

H
 R

anch m
itigation site (T

able 8). The credit total for 2009
represents an increase of 4.23 credits over 2008 credit totals.  C

redits for w
etland creation and

upland buffer areas m
ay be negotiated betw

een the C
O

E and O
asis at their discretion. 
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The pre-project site provided about 1.596 functional units w
ithin the m

onitoring area, and the 
post-project site currently provides about 110 functional units, for a conservative gain of roughly 
108 functional units.

T
able 8: 2009 m

itigation credit sum
m

ary for the D
H

 R
anch W

etland M
itigation Site. 

C
redit C

ategory 
A

cre 
A

ssum
ed C

redit 
R

atio
a 

C
redit a 

Em
ergent w

etland creation 
15.25 

1:1 
15.25

c 

O
pen w

ater 
3.18 

U
p to 10%

 of 
w

etland area 
1.53 

Shrubby riparian islands b

(i.e. berm
s) 

1.65 
1:1 

0.00 c 

U
pland buffer b 

0.80 
4:1 

0.20 
T

O
T

A
L

 
20.88 

 
16.98 

a A
pproved by the C

orps of Engineers. 
bThe shrubby riparian islands and upland/riparian buffer acreage w

as derived from
 the A

D
C

 (2006) report. 
cN

ot all ultim
ate success criteria have been m

et. C
redits for these areas m
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Appendix A 

FIGURES 2 & 3 

MDT Wetland Mitigation Monitoring 
DH Ranch 
Edgar, Montana 
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Net Wetland 15.25 acres 
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Appendix B 

2009 WETLAND MITIGATION SITE MONITORING FORMS 
2009 BIRD SURVEY FORM 
2009 COE WETLAND DELINEATION FORMS 
2009 FUNCTIONAL ASSESSMENT FORMS 

MDT Wetland Mitigation Monitoring 
DH Ranch 
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PBS&J / MDT WETLAND MITIGATION SITE MONITORING FORM 

Project Name: DH Ranch   Project Number: 0B4308802 
Assessment Date: August 18, 2009 Person(s) conducting the assessment: McEldowney 
Location: Edgar, MT  MDT District: Billings   Milepost: NA 
Legal Description: T 4S R 23E Section 1 
Weather Conditions: Overcast, calm, 65 deg F    Time of Day: 8:30 am - 5 pm 
Initial Evaluation Date: September 7, 2007  Monitoring Year: 3  # Visits in Year: 1 
Size of evaluation area: 27.8 acres Land use surrounding wetland: Natural, agricultural 

HYDROLOGY 

Surface Water Source: Irrigation return flow 
Inundation: Present  Average Depth: 1.0 feet   Range of Depths: 0 - 3 ft 
Percent of assessment area under inundation: 18.43 ac/27.78 ac = 66% 
Depth at emergent vegetation-open water boundary: ~2 feet 
If assessment area is not inundated then are the soils saturated within 12 inches of surface:  Yes 
Other evidence of hydrology on the site (ex. – drift lines, erosion, stained vegetation, etc.): 

Groundwater Monitoring Wells: Absent 
Record depth of water below ground surface (in feet): 

Well Number Depth Well Number Depth Well Number Depth 

Additional Activities Checklist: 
Map emergent vegetation-open water boundary on aerial photograph. 
Observe extent of surface water during each site visit and look for evidence of past surface water  
elevations (drift lines, erosion, vegetation staining, etc.) 
Use GPS to survey groundwater monitoring well locations, if present. 

COMMENTS / PROBLEMS: 
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VEGETATION COMMUNITIES 

Community Number: 1  Community Title (main spp): Scirpus acutus/Mixed graminoids 
Dominant Species % Cover Dominant Species % Cover 

Scirpus acutus 3 = 11-20% Polygonum sp. + = < 1% 
Typha latifolia 2 = 6-10% Echinochloa muricata 1 = 1-5% 
Scirpus maritimus 1 = 1-5% 
Eleocharis palustris + = < 1% 
Juncus effusus + = < 1% 
Hordeum jubatum + = < 1% 

Comments / Problems: Contains a significant component of open water. 

Community Number: 2  Community Title (main spp): Typha latifolia/Mixed graminoids 
Dominant Species % Cover Dominant Species % Cover 

Typha latifolia 3 = 11-20% Polygonum amphibium 1 = 1-5% 
Scirpus acutus 1 = 1-5% 
Scirpus maritimus 1 = 1-5% 
Scirpus pungens 3 = 11-20% 
Eleocharis palustris 1 = 1-5% 
Echinochlow muricata 1 = 1-5% 

Comments / Problems: 

Community Number: 3  Community Title (main spp): Scirpus maritimus/Mixed graminoids 
Dominant Species % Cover Dominant Species % Cover 

Scirpus maritimus 5 = > 50% 
Hordeum jubatum 1 = 1-5% 
Echinochloa muricata + = < 1% 
Sporoblus airoides 1 = 1-5% 
Distichlis spicata 1 = 1-5% 

Comments / Problems: 

Community Number: 4  Community Title (main spp): Primary Sere 
Dominant Species % Cover Dominant Species % Cover 

Kochia scoparia 1 = 1-5% Rumex crispus 1 = 1-5% 
Hordeum jubatum 2 = 6-10% Echinochloa muricata 2 = 6-10% 
Scirpus pungens + = < 1% Chenopodium sp. 1 = 1-5% 
Populus deltoides 1 = 1-5% Juncus balticus + = < 1% 
Convovulus arvensis 1 = 1-5% Plantago major + = < 1% 
Cirsium arvense + = < 1% Taraxacum officinale + = < 1% 

Comments / Problems: Contains a wide variety of species.  Additional species include Trifolium alba, 
Trifolium pratense, Eleocharis palustris, Bromus inermis, Veronica sp., Purple aster, Typha 
angustifolia, Phalaris arundinaeae, Verbascum thapsus, Festuca pratensis, Bromus tectorum, and 
Lepidium perfoliatum. 
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VEGETATION COMMUNITIES (continued) 

Community Number: 5  Community Title (main spp): Open water 
Dominant Species % Cover Dominant Species % Cover 

SCIACU + = < 1% 

Comments / Problems: 

Community Number: 6  Community Title (main spp): Salix amygdaloides 
Dominant Species % Cover Dominant Species % Cover 

Salix amygdaloides 5 = > 50% 
Populus deltoides 1 = 1-5% 

Comments / Problems: 

Community Number: 7  Community Title (main spp): Sporobolus airoides 
Dominant Species % Cover Dominant Species % Cover 

Sporobolus airoides 4 = 21-50% Typha latifolia 1 = 1-5% 
Chenopodium sp. 1 = 1-5% 
Hordeum jubatum 2 = 6-10% 
Scirpus maritimus 1 = 1-5% 
Scirpus acutus 1 = 1-5% 
Eleocharis palustris 1 = 1-5% 

Comments / Problems: 

Community Number: 8  Community Title (main spp): Hordeum jubatum 
Dominant Species % Cover Dominant Species % Cover 

Hordeum jubatum 5 = > 50% Festuca pratensis 2 = 6-10% 
Scirpus maritimus 1 = 1-5% Kochia scoparia 1 = 1-5% 
Typha latifolia + = < 1% 
Sporobolus airoides + = < 1% 
Alopecureus arundinaceus + = < 1% 
Trifolium repens 2 = 6-10% 

Comments / Problems: 

Community Number: 9  Community Title (main spp): Mixed graminoids 
Dominant Species % Cover Dominant Species % Cover 

Hordeum jubatum 4 = 21-50% 
Scirpus maritimus 4 = 21-50% 
Typha latifolia 1 = 1-5% 
Scirpus pungens 3 = 11-20% 
Alopecureus arundinaceus 4 = 21-50% 
Eleocharis palustris 4 = 21-50% 

Comments / Problems: 
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Community Number: 10  Community Title (main spp): Echinochloa muricata 
Dominant Species % Cover Dominant Species % Cover 

Echinichloa muricata 5 = > 50% 
Hordeum jubatum 2 = 6-10% 
Alopecureus arundinaceus 2 = 6-10% 
Polygonum amphibium 1 = 1-5% 
Polygonum arvensis 3 = 11-20% 

Comments / Problems: 
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 COMPREHENSIVE VEGETATION LIST 

Plant Species 
Vegetation 
Community 
Number (s) 

Plant Species 
Vegetation 
Community 
Number (s) 

Achillea millefolium 4 Panicum virgatum 4 
Agropyron repens 2 Phalaris arundinaceae 4,8 
Alopecurus arundinaceus 4,8,9 Plantago major 4 
Ambrosia trifida 4 Polygonum sp. 1,5 
Ambrosia sp. 4 Populus deltoides 4,6 
Artemisia cana 4 Potentilla anserina 4 
Asclepias sp. 4 Purple aster 4 
Asparagus officinalis 4 Rhus trilobata (planted) 4 
Atriplex canescens (planted) 4 Rosa woodsii 4 
Bromus inermis 4 Rumex crispus 2,4,8 
Bromus tectorum 4,8 Salix amygdaloides 4,6 
Capsella bursa-pastoris 4 Salix exigua (planted) 4 
Carduus nutans 4 Salix sp. 6 
Carex sp. 4 Sarcobatus vermiculatus 4 
Chenopodium album 4,8 Scirpus acutus 1,2,5,8 
Chrysothamnus nauseosus 4 Scirpus maritimus 1,2,3,4,7,8,9 
Cirsium arvense 4 Scirpus microcarpus 1,2,3,7,8 
Convolvulus arvensis 4 Scirpus pallidus 9 
Cynoglossum officinale 4 Scirpus pungens 1,2,3,8,9 
Distichlis spicata 3,4 Shepherdia argentea (planted) 4 
Echinochloa muricata 4 Sisymbrium altissimum 4,8 
Elaeagnus angustifolia 4 Solanum sp. 4 
Eleocharis palustris 1,2,3,4,5,8,9 Spartina pectinata 2 
Elymus trachycaulus 4 Sporobolus airoides 3,7,8 
Festuca pratensis 4,8 Symphoricarpos albus 4 
Gaura sp. 4 Taraxacum officinale 4 
Grindelia squarrosa 4 Thlaspi arvense 4 
Hordeum jubatum 4,7,8,9 Tragopogon dubius 4 
Juncus balticus 2,4 Trifolium hybridum 8 
Juncus bufonius 4 Trifolium pratense 4 
Juncus effusus 1,2,3 Trifolium repens 4,8 
Juncus nevadensis 1,2,4 Typha angustifolia 1,2,4,8 
Kochia scoparia 4,8 Typha latifolia 1,2,4,5,8,9 
Lactuca serriola 4 Verbascum thapsus 4 
Lepidium perfoliatum 4,8 Verbena bracteata 4 
Medicago sativa 4 Veronica sp. 1,2 
Melilotus sp. 4 

Comments / Problems: Natural recruitment of numerous cottonwood and willow seedlings has 
occurred in some areas, especially on the north side of the site.  Many of these naturally recruited 
seedlings are in their second year of growth.  The upper (drier) portions of the berms were weedy 
and had no planted woody stems during the mid-season visit.  
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PLANTED WOODY VEGETATION SURVIVAL 

Plant Species 
Number 

Originally 
Planted 

Number 
Observed Mortality Causes 

Rhus trilobata 103 1 Mortality assumed to be due to lack of water. 

Shepherdia argentea 172 0 Mortality assumed to be due to lack of water. 

Atriplex canescens 40 0 Mortality assumed to be due to lack of water. 

Unidentified 4 0 Mortality assumed to be due to lack of water. 

Comments / Problems: 
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□ □ □ 
□ ~ □ 
~ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 

WILDLIFE 

Birds 

Were man-made nesting structures installed?  No 
If yes, type of structure:   How many? 
Are the nesting structures being used? NA 
Do the nesting structures need repairs? 

Mammals and Herptiles 

Mammal and Herptile Species Number 
Observed 

Indirect Indication of Use 
Tracks Scat Burrows Other 

Black-tailed prairie dogs 2 
Raccoon 
Deer  
N. leopard frog 2 

Additional Activities Checklist: 
Yes  Macroinvertebrate Sampling (if required) 

Comments / Problems: 
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PHOTOGRAPHS 

Using a camera with a 50mm lens and color film take photographs of the following permanent reference 
points listed in the check list below.  Record the direction of the photograph using a compass.  When at 
the site for the first time, establish a permanent reference point by setting a ½ inch rebar or fencepost 
extending 2-3 feet above ground. Survey the location with a resource grade GPS and mark the location 
on the aerial photograph. 

Photograph Checklist:
 One photograph for each of the four cardinal directions surrounding the wetland. 
 At least one photograph showing upland use surrounding the wetland.  If more than one upland  

exists then take additional photographs. 
  At least one photograph showing the buffer surrounding the wetland. 
 One photograph from each end of the vegetation transect, showing the transect. 

Location Photograph 
Frame # Photograph Description Compass 

Reading (°) 
Photopoint A 1 Lower marsh - cottonwood in center of photo. 188 
Photopoint A 2 Lower marsh - Russian olive in center of photo 207 
Photopoint A 3 Central portion of lower marsh  221 
Photopoint A 4 West edge of lower marsh, berm 256 
Photopoint B 1 Looking south along road. 179 
Photopoint B 2 Lk across SE end of upper open water area 203 
Photopoint B 3 Lk across main portion of open water area 238 
Photopoint B 4 Lk along N end of open water area 264 
Photopoint C 1 Lk at SE end of project area 212 
Photopoint C 2 Lk toward house at S end of project area 239 
Photopoint C 3 Lk toward river at south end of project area 272 
Photopoint C 4 Lk diagonally across site toward NW corner 304 
Photopoint C 5 Lk northward along road 334 
Photopoint D 1 Lk toward NW corner of site. 337 
Photopoint D 2 Lk toward N end of site. 354 
Photopoint D 3 Lk toward NE corner of site. 42 
Photopoint D 4 Lk along berm at E side of site. 75 
Photopoint D 5 Lk E across open water area. 104 
Photopoint D 6 Lk SE toward SE corner of site. 142 
Photopoint D 7 Lk S along the SW side of the site. 165 
Photopoint E 1 Lk N along vegetated berm at N end. 36 
Photopoint E 2 Lk toward NE corner of site. 66 
Photopoint E 3 Lk E along berm. 97 
Photopoint E 4 Lk toward SE corner of site. 153 
Photopoint E 5 Lk toward W side of site across open water area. 182 
Photopoint E 6 Lk along berm toward W side of site. 221 
Transect 1 1 Lk E 80 
Transect 1 2 Lk W 260 
Macro 1 1 Lk SE at macroinvertebrate sample location 

Comments / Problems:  None 
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GPS SURVEYING 

Using a resource grade GPS survey the items on the checklist below.  Collect at least 3 location points set 
at a 5 second recording rate. Record file numbers for site in designated GPS field notebook. 

GPS Checklist: 
Jurisdictional wetland boundary. 

  4-6 landmarks that are recognizable on the aerial photograph. 
 Start and End points of vegetation transect(s). 
Photograph reference points. 

  Groundwater monitoring well locations. 

Comments / Problems: 

WETLAND DELINEATION 
(attach COE delineation forms) 

At each site conduct these checklist items:
 Delineate wetlands according to the 1987 Army COE manual. 
  Delineate wetland – upland boundary onto aerial photograph. 

NA  Survey wetland – upland boundary with a resource grade GPS survey. 

Comments / Problems: 

FUNCTIONAL ASSESSMENT 
(Complete and attach full MDT Montana Wetland Assessment Method field forms.) 

(Also attach any completed abbreviated field forms, if used) 

Comments / Problems:  

MAINTENANCE 

Were man-made nesting structure installed at this site?  NA 
If yes, do they need to be repaired? NA 
If yes, describe the problems below and indicate if any actions were taken to remedy the problems. 

Were man-made structures built or installed to impound water or control water flow into or out of the 
wetland?  Yes 
If yes, are the structures working properly and in good working order? Yes 
If no, describe the problems below. 

Comments / Problems:  Weed control of Canada thistle and musk thistle needs to be implemented. 
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MDT WETLAND MONITORING – VEGETATION TRANSECT 

Site: DH Ranch
 Date: 

August 18, 2009    Examiner: McEldowney 
Transect Number: 1  Approximate Transect Length: 645 feet  Compass Direction from Start: 260˚  Note: E to W 

Vegetation Type A: PRIMARY SERE-UPLAND   
Length of transect in this type: 15 feet 

Plant Species Cover 
KOCSCO 1 = 1-5% 
SYSALT 1 = 1-5% 
LEPPER 4 = 21-50% 
HORJUB 1 = 1-5% 
BROTEC + = < 1% 
LATSER 1 = 1-5% 
FESPRA + = < 1% 
Unidentified forb 1 = 1-5% 

Total Vegetative Cover: 67% 

Vegetation Type B: SCIACU/MIXED GRAMINOI  DS 
Length of transect in this type: 55 feet 

Plant Species Cover 
SCIACU 4 = 21-50% 
HORJUB 1 = 1-5% 
ALOARU 1 = 1-5% 
SCIPUN 2 = 6-10% 
TYPLAT 1 = 1-5% 
FESPRA 1 = 1-5% 
POPDEL + = < 1% 
SCIMAR 1 = 1-5% 
POLMON + = < 1% 
ELEPAL 2 = 6-10% 

Total Vegetative Cover: 85% 

Vegetation Type C: PRIMARY SERE - WETLAND   
Length of transect in this type: 40 feet 

Plant Species Cover 
AGRALB 1 = 1-5% 
RUMCRI + = < 1% 
SCIPUN 1 = 1-5% 
HORJUB 3 = 11-20% 
FESPRA 3 = 11-20% 
ALOARU 4 = 21-50% 
SCIARU 1 = 1-5% 
POPDEL + = < 1% 
MELOFF + = < 1% 
TRIREP + = < 1% 
PLAMAJ + = < 1% 

Total Vegetative Cover: 76% 

Vegetation Type D: SCIACU/MIXED GRAMINOIDS 
Length of transect in this type: 35 feet 

Plant Species Cover 
SCIACU 3 = 11-20% 
SCIPUN 3 = 11-20% 
HORJUB + = < 1% 
TYPLAT 1 = 1-5% 
SCIMAR 1 = 1-5% 
Scirpus sp. + = < 1% 
TYPANG + = < 1% 
ALOARU 1 = 1-5% 
ELEPAL 1 = 1-5% 
AGRALB 1 = 1-5% 

Total Vegetative Cover: 49% 
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MDT WETLAND MONITORING – VEGETATION TRANSECT 

Site: DH Ranch
 Date: 

August 18, 2009    Examiner: McEldowney 
Transect Number: 1  Approximate Transect Length: 645 feet  Compass Direction from Start: 260˚  Note: E to W 

Vegetation Type E: PRIMARY SERE - WETLAND   
Length of transect in this type: 110 feet 

Plant Species Cover 
HORJUB 1 = 1-5% 
KOSSCO 1 = 1-5% 
ALOARU 4 = 21-50% 
RUMCRI + = < 1% 
FESPRA 4 = 21-50% 
SCIACU + = < 1% 
TYPLAT + = < 1% 
MELOFF + = < 1% 
EPILAC + = < 1% 
AGRALB + = < 1% 
ELEPAL + = < 1% 

Total Vegetative Cover: 85% 

Vegetation Type F: TYPLAT/MIXED GRAMINOI  DS 
Length of transect in this type: 140 feet 

Plant Species Cover 
TYPLAT 4 = 21-50% 
ALOARU 4 = 21-50% 
RUMCRI + = < 1% 
ELEPAL 2 = 6-10% 
FESPRA 3 = 11-20% 
HORJUB 1 = 1-5% 
SCIMAR 1 = 1-5% 
TRIREP + = < 1% 
EPILAC 1 = 1-5% 
BROINE + = < 1% 

Total Vegetative Cover: 95% 

Vegetation Type G: PRIMARY SERE-WETLAND   
Length of transect in this type: 45 feet 

Plant Species Cover 
FESPRA 4 = 21-50% 
RUMCRI 1 = 1-5% 
POAPRA 2 = 6-10% 
ALOARU 4 = 21-50% 
TRIREP + = < 1% 
TYPANG 1 = 1-5% 
HORJUB 1 = 1-5% 

Total Vegetative Cover: 88% 

Vegetation Type H: SCIACU/MIXED GRAMINOIDS 
Length of transect in this type: 45 feet 

Plant Species Cover 
SCIACU 3 = 11-20% 
ELEPAL 2 = 6-10% 
TYPANG 1 = 1-5% 
TYPLAT 1 = 1-5% 
ALOARU + = < 1% 
POPDEL + = < 1% 
Salix sp. + = < 1% 

Open water = 65% 

Total Vegetative Cover: 35% 
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MDT WETLAND MONITORING – VEGETATION TRANSECT 

Site: DH Ranch Date: August 18, 2009    Examiner: McEldowney 
Transect Number: 1  Approximate Transect Length: 645 feet  Compass Direction from Start: 260˚  Note: E to W 

Vegetation Type I: PRIMARY SERE - WETLAN  D  
Length of transect in this type: 40 feet 

Plant Species Cover 
ALOARU 5 = > 50% 
JUNTOR 1 = 1-5% 
TYPLAT + = < 1% 
SCIACU 1 = 1-5% 
TYPANG 1 = 1-5% 
POPDEL (SEEDLINGS) 1 = 1-5% 
FESPRA 3 = 11-20% 
HORJUB + = < 1% 
POAPRA 1 = 1-5% 
Salix sp. + = < 1% 

Total Vegetative Cover: 80% 

Vegetation Type J: TYPLAT/MIXED GRAMINOI  DS 
Length of transect in this type: 80 feet 

Plant Species Cover 
TYPLAT 4 = 21-50% 
SCIACU 1 = 1-5% 
ELEPAL 2 = 6-10% 
ALOARU 3 = 11-20% 
HORJUB + = < 1% 
FESPRA + = < 1% 
CARSTI + = < 1% 
Salix sp. (SEEDLING) + = < 1% 
POPDEL (SEEDLING) + = < 1% 
POAPRA + = < 1% 

Total Vegetative Cover: 58% 

Vegetation Type K: PRIMARY SERE - UPLAN  D  
Length of transect in this type: 40 feet 

Plant Species Cover 
AGRREP 4 = 21-50% 
CIRARV 5 = > 50% 
MELOFF 1 = 1-5% 
Unidentified forb (chenopod?) 1 = 1-5% 
FESPRA 1 = 1-5% 
ALOARU + = < 1% 
POPDEL + = < 1% 
TRIREP + = < 1% 
BROTEC + = < 1% 
CONARV + = < 1% 

END OF TRANSECT 
Total Vegetative Cover: 97% 

Vegetation Type L:       
Length of transect in this type:       feet 

Plant Species Cover 

Total Vegetative Cover:
 % 
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MDT WETLAND MONITORING – VEGETATION TRANSECT 

Site: 
Date: 

    Examiner: 
Transect Number:   Approximate Transect Length: feet  Compass Direction from Start: ˚ Note: 

Vegetation Type M:       
Length of transect in this type:       feet 

Plant Species Cover 

Total Vegetative Cover:
 % 

Vegetation Type N:       
Length of transect in this type:       feet 

Plant Species Cover 

Total Vegetative Cover:
 % 

Vegetation Type O:        
Length of transect in this type:       feet 

Plant Species Cover 

Total Vegetative Cover:
 % 

Vegetation Type P:       
Length of transect in this type:       feet 

Plant Species Cover 

Total Vegetative Cover:
 % 
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MDT WETLAND MONITORING – VEGETATION TRANSECT 

Cover Estimate Indicator Class Source 
+ = < 1% 3 = 11-10% + = Obligate P = Planted 
1 = 1-5% 4 = 21-50% - = Facultative/Wet V = Volunteer 
2 = 6-10% 5 = > 50% 0 = Facultative 

Percent of perimeter developing wetland vegetation (excluding dam/berm structures): % 

Establish transects perpendicular to the shoreline (or saturated perimeter).  The transect should begin in the upland area. Permanently mark this 
location with a standard metal fencepost.  Extend the imaginary transect line towards the center of the wetland, ending at the 3 foot depth (in 
open water), or at the point where water depths or saturation are maximized.  Mark this location with another metal fencepost. 

Estimate cover within a 10 foot wide "belt" along the transect length.  At a minimum, establish a transect at the windward and leeward sides of 
the wetland. Remember that the purpose of this sampling is to monitor, not inventory, representative portions of the wetland site. 

Comments:  
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BIRD SURVEY – FIELD DATA SHEET 

Site: DH Ranch  Date: 8/18/09 
Survey Time: 8:30 am to 5 pm 

Bird Species # Behavior Habitat Bird Species # Behavior Habitat 
Redwing Blackbird 3 FO MA 
Sandhill crane 1 FO MA 
Mallards 2 FO AB 
Barn swallows 5 FO AB MA 
Common snipe 1 L MA 

BEHAVIOR CODES HABITAT CODES 
BP = One of a breeding pair AB = Aquatic bed SS = Scrub/Shrub 
BD = Breeding display FO = Forested UP = Upland buffer 
F = Foraging I = Island WM = Wet meadow 
FO = Flyover MA = Marsh US = Unconsolidated shore 
L = Loafing MF = Mud Flat 
N = Nesting OW = Open Water 

Weather: Overcast, calm, 65 deg F at 8:30 am 

Notes: 

15 



 
 

 
 

 
 

 
 

 
  

 
 

 
      
 

 
    

            
             
             
             
                

                        
                        
                        
                        
                        

   

 
 

   
  
  

 

   
 
   
 
   

 
 

 
  
 
 
 

 
  

DATA FORM 
ROUTINE WETLAND DETERMINATION 

(1987 COE Wetlands Delineation Manual) 

Project / Site: DH Ranch MDT Mitigation Site 
Applicant / Owner: MDT/George Duke 
Investigator: PBS&J (RRM) 

Date: August 18, 2009 
County: Carbon 
State: MT 

Do Normal Circumstances exist on the site?   Yes 
Is the site significantly disturbed (Atypical Situation)? 
Yes 
Is the area a potential Problem Area?  No
 (If needed, explain on reverse side) 

Community ID: Emergent 
Transect ID: 
Plot ID: SP1 

VEGETATION 
Dominant Species Stratum Indicator Dominant Species Stratum Indicator 
1. Scirpus maritimus Herb OBL 11. 
2. Sporobolus airoides Herb FAC- 12. 
3. Hordeum jubatum Herb FAC+ 13. 
4. Eleocharis palustris Herb OBL 14. 
5. Chenopodium sp. Herb 15. 
6. 16. 
7. 17. 
8. 18. 
9. 19. 
10. 20. 
Percent of Dominant Species that are OBL, FACW, or 
FAC (excluding FAC-): 3 / 5 = 60% 

FAC Neutral: 3 / 4 = 74% 

Remarks: Wetland mitigation site constructed in 2007.  Palustrine emergent. 

HYDROLOGY 
Yes  Recorded Data (Describe in Remarks): Wetland Hydrology Indicators 
 N/A  Stream, Lake, or Tide Gauge  Primary Indicators: 
 Yes  Aerial Photographs   YES  Inundated 
 N/A  Other   YES  Saturated in Upper 12 Inches 
   NO  Water Marks 
No  No Recorded Data NO  Drift Lines 

NO  Sediment Deposits 
YES  Drainage Patterns in Wetland 

Secondary Indicators (2 or more required): Field Observations: 

Depth of Surface Water  = 0.5 (in.) YES  Oxidized Root Channels in Upper 12 
inches 

Depth to Free Water in Pit  = 0 (in.) NO  Water-Stained Leaves 
NO  Local Soil Survey Data

Depth to Saturated Soil = 0 (in.) YES  FAC-Neutral Test 
NO Other (Explain in Remarks) 

Remarks: Site is saturated to the surface.  This area is saturated/inundated in the 2008 and 2009 
aerial photographs. 
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SOILS 
Map Unit Name (Series and Phase):  Heldt silty clay loam, saline, 0- 6% slopes 
Map Symbol: Hw  Drainage Class: Well  Mapped Hydric Inclusion? No 
Taxonomy (Subgroup):   Field Observations confirm Mapped Type? Yes 
Profile Description 

Depth 
(inches) Horizon Matrix Color 

(Munsell Moist) 
Mottle Color(s) 
(Munsell Moist) 

Mottle 
Abundance/Contrast 

Texture, 
Concretions, 

Structure, etc. 
16 A 10YR 5/1 7.5 YR 5/8 

/ 
Many 
Prominent 

Silty Clay 

/  /
 / 

N/A 
N/A 

/  /
 / 

N/A 
N/A 

/  /
 / 

N/A 
N/A 

/  /
 / 

N/A 
N/A 

Hydric Soil Indicators: 
NO  Histosol NO  Concretions 
NO  Histic Epipedon NO  High Organic Content in Surface Layer in Sandy Soils 
YES  Sulfidic Odor NO  Organic Streaking in Sandy Soils 
YES  Aquic Moisture Regime NO  Listed on Local Hydric Soils List 
NO  Reducing Conditions NO  Listed on National Hydric Soils List 
YES  Gleyed or Low-Chroma Colors NO  Other (Explain in Remarks) 

Remarks: Soil is saturated to the surface, has a low chroma and has abundant, prominent mottles.  
Sulfidic odor in upper part of profile. 

WETLAND DETERMINATION 
Hydrophytic Vegetation Present? YES 
Wetland Hydrology Present? YES 
Hydric Soils Present? YES 

Is this Sampling Point within a Wetland?  YES 

Remarks:  The wetland mitigation site was created in 2007. It is a palustrine emergent wetland that 
is saturated/inundated, has low chroma soils with mottling, and a sulfidic odor in the upper part of 
the soil profile. 
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es
Is the site significantly disturbed (A

typical Situation)? 
Y

es
Is the area a potential Problem

 A
rea?  N

o
 (If needed, explain on reverse side) 

C
om

m
unity ID

: E
m

ergent 
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H
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  W
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  D
rift Lines 
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/A

 (in.) 

D
epth to Saturated Soil N
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ater-Stained Leaves 
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 Local Soil Survey D

ata
N

O
 FA

C
-N

eutral Test
N

O
 O

ther (Explain in R
em

arks) 
R

em
arks: T

his area is not inundated or saturated in the either the 2008 or 2009 aerial photographs. T
his area 

appears to get w
et occasionally, but is not staying w

et long enough to m
eet hydrologic requirem

ents. 

1 



 
 

     
 

 

 
 

 

   
      

      
      

   
   

      
   

      
   

      
         

      
   

   
      

   
      

   
      

         
      

   
   

      
   

      
   

      
         

      
   

   
      

   
      

   
      

         

       
 

   

 

 
 

I I I I I 

I 

II I I I 
I I I I I 

I 

j 

SO
IL

S 
M

ap U
nit N

am
e (Series and Phase):  H

eldt silty clay loam
, saline, 0- 6%

 slopes
M

ap Sym
bol: H

w
 D

rainage C
lass: W

ell M
apped H

ydric Inclusion? N
o 

Taxonom
y (Subgroup): 

  Field O
bservations confirm

 M
apped Type? Y

es 
Profile D

escription 

D
epth

(inches) 
H

orizon 
M

atrix C
olor

(M
unsell M

oist) 
M

ottle C
olor(s) 

(M
unsell M

oist) 
M

ottle
A

bundance/C
ontrast 

T
exture,

C
oncretions, 

Structure, etc.
16 

A
 

10 Y
R

 4/1 
5 Y

R
 4/6

/ 
Few
D

istinct 
Silty C

lay 

/
 // 

N
/A

N
/A

 
/

 // 
N

/A
N

/A
 

/
 // 

N
/A

N
/A

 
/

 // 
N

/A
N

/A
 

H
ydric Soil Indicators:

N
O

 H
istosol 

N
O

 C
oncretions

N
O

 H
istic Epipedon 

N
O

  H
igh O

rganic C
ontent in Surface Layer in Sandy Soils 

N
O

 Sulfidic O
dor 

N
O

  O
rganic Streaking in Sandy Soils 

N
O

 A
quic M

oisture R
egim

e 
N

O
  Listed on Local H

ydric Soils List 
N

O
 R

educing C
onditions 

N
O

 Listed on N
ational H

ydric Soils List
Y

E
S G

leyed or Low
-C

hrom
a C

olors 
N

O
  O

ther (Explain in R
em

arks) 
R

em
arks:  Soil w

as m
oist ~4 inches below

 the soil surface. M
ottles m

ay be rem
nant . 

A
ccording to

the landow
ner this area w

as an alkali flat prior to the m
itigation project. 

W
E

T
L

A
N

D
 D

E
T

E
R

M
IN

A
T

IO
N

 
H

ydrophytic V
egetation Present? 

Y
E

S 
W

etland H
ydrology Present? 

N
O

 
H

ydric Soils Present? 
Y

E
S 

Is this Sam
pling Point w

ithin a W
etland?  N

O
 

R
em

arks:  Site w
as disturbed during the construction of the m

itigation site.  T
he site has only

stunted and w
eedy hydrophytic (FA

C
) vegetation, is m

ainly bare ground, does not have com
pelling 

evidence of w
etland hydrology, and therefore is considered to be an upland.  
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MDT MONTANA WETLAND ASSESSMENT FORM (revised March 2008) 

1. Project Name: DH Ranch Wetland Mitigation Site  2. MDT Project #: NH-STPP 5(39) 3. Control #: 
3. Evaluation Date: 8/18/2009 4. Evaluator(s): RRM (PBS&J) 5. Wetland/Site #(s): DH Ranch 

6. Wetland Location(s): Township 4 S, Range 23 E, Section 1; Township  N, Range E, Section 

Approximate Stationing or Roadposts: 

 Watershed: 13 - Upper Yellowstone County:  Carbon 

7. Evaluating Agency: PBS&J 8. Wetland Size (acre):   (visually estimated)
 Purpose of Evaluation: 15.25 (measured, e.g. GPS) 

Wetland potentially affected by MDT project
  Mitigation wetlands; pre-construction
  Mitigation wetlands; post-construction 9. Assessment Area (AA) Size (acre):   (visually estimated)
 Other (see manual for determining AA) 18.43 (measured, e.g. GPS) 

10.  CLASSIFICATION OF WETLAND AND AQUATIC HABITATS IN AA (See manual for definitions.) 
HGM Class (Brinson) Class (Cowardin) Modifier (Cowardin) Water Regime % OF AA 

Depressional Unconsolidated Bottom Excavated Permanent / Perennial 40 
Depressional Emergent Wetland Excavated Permanent / Perennial 58 
Depressional Scrub-Shrub Wetland Impounded Seasonal / Intermittent 2 

Comments: MDT Mitigation wetland. 

11. ESTIMATED RELATIVE ABUNDANCE (of similarly classified sites within the same Major Montana Watershed Basin; see manual.) 
abundant 

12. GENERAL CONDITION OF AA 

i. Disturbance:  Use matrix below to select the appropriate response; see manual for Montana listed noxious weed and aquatic nuisance vegetation  
 species lists. 

Conditions within AA 

Predominant Conditions Adjacent to (within 500 feet of) AA 
Managed in predominantly natural 
state; is not grazed, hayed, logged, or 
otherwise converted; does not contain 
roads or buildings; and noxious weed 
or ANVS cover is ≤15%. 

Land not cultivated, but may be 
moderately grazed or hayed or selectively 
logged; or has been subject to minor 
clearing; contains few roads or buildings; 
noxious weed or ANVS cover is ≤30%. 

Land cultivated or heavily grazed or 
logged; subject to substantial fill 
placement, grading, clearing, or 
hydrological alteration; high road or 
building density; or noxious weed or ANVS 
cover is >30%. 

AA occurs and is managed in predominantly natural 
state; is not grazed, hayed, logged, or otherwise 
converted; does not contain roads or occupied 
buildings; and noxious weed or ANVS cover is ≤15%. 

--- low disturbance ---

AA not cultivated, but may be moderately grazed or 
hayed or selectively logged; or has been subject to 
relatively minor clearing, fill placement, or hydrological 
alteration; contains few roads or buildings; noxious 
weed or ANVS cover is ≤30%. 

--- --- ---

AA cultivated or heavily grazed or logged; subject to 
relatively substantial fill placement, grading, clearing, or 
hydrological alteration; high road or building density; or 
noxious weed or ANVS cover is >30%. 

--- --- ---

Comments (types of disturbance, intensity, season, etc.): Wetland mitigaiton site constructed in 2007.  

ii. Prominent noxious, aquatic nuisance, and other exotic vegetation species: Some Canada thistle, musk thistle, and field bindweed. 

iii. Provide brief descriptive summary of AA and surrounding land use/habitat: AA is a marsh on a terrace of the Clark's Fork of the Yellowstone 
River. Surrounding land to the west, north and south sides are grazed and/or hayed.  To the east is a ranch road and a steep hillside comprised of 
native vegetation. Primary source of water is irrigation return flow that is directed onto the south end of the site. 

13. STRUCTURAL DIVERSITY (Based on number of “Cowardin” vegetated classes present [do not include unvegetated classes]; see #10 above.) 

Existing # of “Cowardin” Vegetated Classes in AA 
Initial 
Rating 

Is current management preventing (passive) 
existence of additional vegetated classes? 

Modified 
Rating 

≥3 (or 2 if one is forested) classes --- NA NA NA 
2 (or 1 if forested) classes mod NA NA NA 

1 class, but not a monoculture --- ←NO YES→ ---
1 class, monoculture (1 species comprises ≥90% of total cover) --- NA NA NA 

Comments: Emergent with a small amount of scrub-shrub. 
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MDT MONTANA WETLAND ASSESSMENT FORM (revised March 2008) SECTION PERTAINING TO FUNCTIONS & VALUES ASSESSMENT 

Wetland/Site #(s): DH Ranch 

14A. HABITAT FOR FEDERALLY LISTED OR PROPOSED THREATENED OR ENDANGERED PLANTS OR ANIMALS 

i. AA is Documented (D) or Suspected (S) to contain: Check box based on definitions in manual. 
Primary or critical habitat (list species) D S

 Secondary habitat (list species) D S 
Incidental habitat (list species) D S 
No usable habitat  S 

ii. Rating: Based on the strongest habitat chosen in 14A(i) above, select the corresponding functional point and rating. 
Highest Habitat Level Doc/Primary Sus/Primary Doc/Secondary Sus/Secondary Doc/Incidental Sus/Incidental None 
Functional Point/Rating --- --- --- --- --- --- 0L 

Sources for documented use (e.g. observations, records): In Carbon County the USFWS (9/2009) lists the lynx, grizzly bear, and black-footed ferret as 
potentially occurring.  None of the these species are expected to use the site. . 

14B. HABITAT FOR PLANTS OR ANIMALS RATED S1, S2, OR S3 BY THE MONTANA NATURAL HERITAGE PROGRAM 
Do not include species listed in 14A above. 

i. AA is Documented (D) or Suspected (S) to contain: Check box based on definitions in manual. 
Primary or critical habitat (list species) D S N. leopard frog (S1)

 Secondary habitat (list species) D S Sandhill Crane (S2N), black-tailed prairie dogs (S3) 
Incidental habitat (list species) D S Bald Eagle (S3), Peregrine Falcon 
No usable habitat  S 

ii. Rating:  Based on the strongest habitat chosen in 14A(i) above, select the corresponding functional point and rating. 
Highest Habitat Level  Doc/Primary Sus/Primary Doc/Secondary Sus/Secondary Doc/Incidental Sus/Incidental None 
S1 Species 
Functional Point/Rating 1H --- --- --- --- --- ---

S2 and S3 Species 
Functional Point/Rating --- --- --- --- --- --- ---

Sources for documented use (e.g. observations, records): N. leopard frogs observed onsite.  Sandhill Crane tracks observed onsite.  Bald Eagles 
observed in the vicinity.  Suitable habitat for Peregrine Falcons exists just east of the site.  

14C.  GENERAL WILDLIFE HABITAT RATING 

i. Evidence of Overall Wildlife Use in the AA: Check substantial, moderate, or low based on supporting evidence. 

Substantial: Based on any of the following [check]. Minimal: Based on any of the following [check].
observations of abundant wildlife #s or high species diversity (during any period)  few or no wildlife observations during peak use periods 
abundant wildlife sign such as scat, tracks, nest structures, game trails, etc. little to no wildlife sign 
presence of extremely limiting habitat features not available in the surrounding area sparse adjacent upland food sources 
interview with local biologist with knowledge of the AA interview with local biologist with knowledge of AA

 Moderate: Based on any of the following [check]. 
observations of scattered wildlife groups or individuals or relatively few species during peak periods 
common occurrence of wildlife sign such as scat, tracks, nest structures, game trails, etc. 
adequate adjacent upland food sources 
interview with local biologist with knowledge of the AA 

ii. Wildlife Habitat Features: Working from top to bottom, check appropriate AA attributes in matrix to arrive at rating.  Structural diversity is from #13. 
For class cover to be considered evenly distributed, the most and least prevalent vegetated classes must be within 20% of each other in terms of their 
percent composition of the AA (see #10). Abbreviations for surface water durations are as follows: P/P = permanent/perennial; 
S/I = seasonal/intermittent; T/E = temporary/ephemeral; and A = absent [see manual for further definitions of these terms]. 

Structural Diversity
 (see #13) High Moderate Low 

Class Cover Distribution 
(all vegetated classes) Even Uneven Even Uneven Even 

Duration of Surface 
Water in ≥ 10% of AA P/P S/I T/E A P/P S/I T/E A P/P S/I T/E A P/P S/I T/E A P/P S/I T/E A 

 Low Disturbance at AA 
 (see #12i) --- --- --- --- --- --- --- --- --- --- --- --- E --- --- --- --- --- --- ---

Moderate Disturbance 
at AA (see #12i) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

High Disturbance at 
AA (see #12i) --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

iii. Rating:  Use the conclusions from i and ii above and the matrix below to select the functional point and rating. 
Evidence of Wildlife Use 

(i) 
Wildlife Habitat Features Rating (ii) 

Exceptional  High Moderate Low
 Substantial --- --- --- ---
 Moderate .9H --- --- ---
Minimal --- --- --- ---

Comments: 
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MDT MONTANA WETLAND ASSESSMENT FORM (revised March 2008) SECTION PERTAINING TO FUNCTIONS & VALUES ASSESSMENT 

Wetland/Site #(s): DH Ranch 

14D.  GENERAL FISH HABITAT NA (proceed to 14E) 
If the AA is not used by fish, fish use is not restorable due to habitat constraints, or is not desired from a management perspective [such as fish  
entrapped in a canal], then check the NA box and proceed to 14E. 

Assess this function if the AA is used by fish or the existing situation is “correctable” such that the AA could be used by fish [i.e., fish use is  
precluded by perched culvert or other barrier]. 

Type of Fishery:  Cold Water (CW)  Warm Water (WW) Use the CW or WW guidelines in the manual to complete the matrix. 

i. Habitat Quality and Known / Suspected Fish Species in AA: Use matrix to select the functional point and rating. 
Duration of Surface 
Water in AA Permanent / Perennial Seasonal / Intermittent Temporary / Ephemeral 
Aquatic Hiding / Resting /
Escape Cover Optimal Adequate Poor Optimal Adequate Poor Optimal Adequate Poor 
Thermal Cover: 
 optimal / suboptimal O S O S O S O S O S O S O S O S O S 

FWP Tier I fish species --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
FWP Tier II or Native 
Game fish species --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

FWP Tier III or Introduced 
Game fish --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

FWP Non-Game Tier IV or 
No fish species --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

Sources used for identifying fish spp. potentially found in AA: 

ii. Modified Rating:  NOTE: Modified score cannot exceed 1.0 or be less than 0.1. 

a) Is fish use of the AA significantly reduced by a culvert, dike, or other man-made structure or activity, or is the waterbody included on the current final 
MDEQ list of waterbodies in need of TMDL development with listed “Probable Impaired Uses” including cold or warm water fishery or aquatic life 
support, or do aquatic nuisance plant or animal species (see Appendix E) occur in fish habitat?  YES, reduce score in i by 0.1 =   or N0 

b) Does the AA contain a documented spawning area or other critical habitat feature (i.e., sanctuary pool, upwelling area; specify in comments) for 
native fish or introduced game fish? YES, add to score in i or iia 0.1 = or N0 

iii. Final Score and Rating: Comments: 

14E. FLOOD ATTENUATION  NA (proceed to 14F)
Applies only to wetlands that are subject to flooding via in-channel or overbank flow.  
If wetlands in AA are not flooded from in-channel or overbank flow, check the NA box and proceed to 14F. 

Entrenchment Ratio (ER) Estimation (see manual for additional guidance).  Entrenchment ratio = (flood-prone width) / (bankfull width). 
Flood-prone width = estimated horizontal projection of where 2 X maximum bankfull depth elevation intersects the floodplain on each side of the stream. 

/ = 
flood prone width / bankfull width = entrenchment ratio  

2 x Bankfull Depth 
Flood-prone Width 

Bankfull Width 
Bankfull Depth 

Slightly Entrenched Moderately Entrenched Entrenched 
ER ≥ 2.2 ER = 1.41 – 2.2 ER = 1.0 – 1.4 

C stream type D stream type E stream type B stream type A stream type F stream type G stream type 

i. Rating: Working from top to bottom, use the matrix below to select the functional point and rating. 
Estimated or Calculated Entrenchment
  (Rosgen 1994, 1996)

 Slightly Entrenched 
C, D, E stream types 

 Moderately Entrenched 
B stream type

 Entrenched 
A, F, G stream types 

Percent of Flooded Wetland Classified as 
Forested and/or Scrub/Shrub 75% 25-75% <25% 75% 25-75% <25% 75% 25-75% <25% 

AA contains no outlet or restricted outlet --- --- --- --- --- --- --- --- ---

AA contains unrestricted outlet --- --- --- --- --- --- --- --- ---

ii. Are ≥10 acres of wetland in the AA subject to flooding AND are man-made features which may be significantly damaged by floods located  
within 0.5 mile downstream of the AA? YES   NO Comments: 
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MDT MONTANA WETLAND ASSESSMENT FORM (revised March 2008) SECTION PERTAINING TO FUNCTIONS & VALUES ASSESSMENT 

Wetland/Site #(s): DH Ranch 

14F. SHORT AND LONG TERM SURFACE WATER STORAGE NA (proceed to 14G) 
Applies to wetlands that flood or pond from overbank or in-channel flow, precipitation, upland surface flow, or groundwater flow. 
If no wetlands in the AA are subject to flooding or ponding, then check the NA box and proceed to 14G. 

i. Rating: Working from top to bottom, use the matrix below to select the functional point and rating.  Abbreviations for surface water durations are as 
follows: P/P = permanent/perennial; S/I = seasonal/intermittent; and T/E = temporary/ephemeral [see manual for further definitions of these terms]. 

Estimated Maximum Acre Feet of Water Contained 
in Wetlands within the AA that are Subject to 
Periodic Flooding or Ponding 

>5 acre feet 1.1 to 5 acre feet ≤1 acre foot 

Duration of Surface Water at Wetlands within the AA P/P S/I T/E P/P S/I T/E P/P S/I T/E 
Wetlands in AA flood or pond ≥ 5 out of 10 years 1H --- --- --- --- --- --- --- ---
Wetlands in AA flood or pond < 5 out of 10 years --- --- --- --- --- --- --- --- ---

Comments: 

14G. SEDIMENT / NUTRIENT / TOXICANT / RETENTION AND REMOVAL  NA (proceed to 14H) 
Applies to wetland with potential to receive sediments, nutrients, or toxicants through influx of surface or ground water or direct input. 
If no wetlands in the AA are subject to such input, check the NA box and proceed to 14H. 

i. Rating:  Working from top to bottom, use the matrix below to select the functional point and rating. 

Sediment, Nutrient, and Toxicant 
Input Levels within AA 

AA receives or surrounding land use 
has potential to deliver sediments, 
nutrients, or compounds at levels 
such that other functions are not 
substantially impaired. Minor 
sedimentation, sources of nutrients or 
toxicants, or signs of eutrophication 
present. 

Waterbody is on MDEQ list of waterbodies in 
need of TMDL development for “probable 
causes” related to sediment, nutrients, or 
toxicants or AA receives or surrounding land use 
has potential to deliver high levels of sediments, 
nutrients, or compounds such that other 
functions are substantially impaired. Major 
sedimentation, sources of nutrients or toxicants, 
or signs of eutrophication present. 

% Cover of Wetland Vegetation in AA ≥ 70% < 70% ≥ 70% < 70% 
Evidence of Flooding / Ponding in AA Yes No Yes No Yes No Yes No 

AA contains no or restricted outlet --- --- .7M --- --- --- --- ---
AA contains unrestricted outlet --- --- --- --- --- --- --- ---

Comments: 

14H. SEDIMENT / SHORELINE STABILIZATION NA (proceed to 14I) 
Applies only if AA occurs on or within the banks of a river, stream, or other natural or man-made drainage, or on the shoreline of a standing water 
body which is subject to wave action.   
If 14H does not apply, check the NA box and proceed to 14I. 

% Cover of Wetland Streambank or 
Shoreline by Species with Stability 
Ratings of ≥6 (see Appendix F).  

Duration of Surface Water Adjacent to Rooted Vegetation

 Permanent / Perennial  Seasonal / Intermittent  Temporary / Ephemeral 
≥ 65% --- --- ---
 35-64% .7M --- ---
 < 35% --- --- ---

Comments: 

14I. PRODUCTION EXPORT / FOOD CHAIN SUPPORT 

i. Level of Biological Activity: Synthesis of wildlife and fish habitat rates (select). 
General Fish Habitat Rating 

(14Diii) 
General Wildlife Habitat Rating (14Ciii) 

E/H M L 
E/H --- --- ---
M --- --- ---
L --- --- ---
NA H --- ---

ii. Rating: Working from top to bottom, use the matrix below to select the functional point and rating.  Factor A  = acreage of vegetated wetland 
component in the AA; Factor B = level of biological activity rating from above (14Ii); Factor C = whether or not the AA contains a surface or subsurface 
outlet; the final three rows pertain to the duration of surface water in the AA, where P/P, S/I, and T/E were previously defined, and A = “absent” 
[see manual for further definitions of these terms]. 

A  Vegetated Component >5 acres Vegetated Component 1-5 acres  Vegetated Component <1 acre 
B High  Moderate  Low  High  Moderate  Low  High  Moderate  Low 
C Yes No Yes No Yes No Yes No Yes No Yes No Yes No Yes No Yes No 

P/P 1H --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
S/I --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

T/E/A --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
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MDT MONTANA WETLAND ASSESSMENT FORM (revised March 2008) SECTION PERTAINING TO FUNCTIONS & VALUES ASSESSMENT 

Wetland/Site #(s): DH Ranch 

14I. PRODUCTION EXPORT / FOOD CHAIN SUPPORT (continued) 

iii. Modified Rating:  Note: Modified score cannot exceed 1.0 or be less than 0.1.   

Vegetated Upland Buffer:  Area with ≥ 30% plant cover, ≤ 15% noxious weed or ANVS cover, AND that is not subjected to periodic mechanical 
mowing or clearing (unless for weed control).  
Is there an average ≥ 50-foot wide vegetated upland buffer around ≥ 75% of the AA’s perimeter? YES, add 0.1 to score in ii = NO 

iv.  Final Score and Rating:  1H Comments: 

14J. GROUNDWATER DISCHARGE / RECHARGE 
Check the appropriate indicators in i and ii below. 

i. Discharge Indicators ii. Recharge Indicators
 The AA is a slope wetland.  Permeable substrate present without underlying impeding layer.
 Springs or seeps are known or observed. Wetland contains inlet but no outlet. 
 Vegetation growing during dormant season/drought.  Stream is a known ‘losing’ stream.  Discharge volume decreases. 
Wetland occurs at the toe of a natural slope. Other:
 Seeps are present at the wetland edge.
 AA permanently flooded during drought periods.
 Wetland contains an outlet, but no inlet. 
Shallow water table and the site is saturated to the surface. 
Other:  

iii. Rating:  Use the information from i and ii above and the table below to select the functional point and rating.

 Criteria 

Duration of Saturation at AA Wetlands FROM GROUNDWATER DISCHARGE or 
WITH WATER THAT IS RECHARGING THE GROUNDWATER SYSTEM 
P/P S/I T None 

Groundwater Discharge or Recharge --- --- --- .1L 
Insufficient Data/Information ---

Comments: Site is supported by irrigation return flow.  There is no evidence of a groundwater discharge component.  The soils are clayey so 
groundwater recharge is unlikely. 

14K. UNIQUENESS 

i. Rating:  Working from top to bottom, use the matrix below to select the functional point and rating. 

Replacement Potential 

AA contains fen, bog, warm 
springs or mature (>80 yr-old) 
forested wetland OR plant 
association listed as “S1” by 
the MTNHP 

AA does not contain previously 
cited rare types AND structural 
diversity (#13) is high OR 
contains plant association 
listed as “S2” by the MTNHP 

AA does not contain 
previously cited rare types OR 
associations AND structural 
diversity (#13) is low-moderate 

Estimated Relative Abundance (#11)  Rare  Common Abundant  Rare  Common  Abundant  Rare  Common  Abundant 
Low Disturbance at AA (#12i) --- --- --- --- --- .5M --- --- ---
Moderate Disturbance at AA (#12i) --- --- --- --- --- --- --- --- ---
High Disturbance at AA (#12i) --- --- --- --- --- --- --- --- ---

Comments: Site contains the Alkali sacaton southern grasslands community type, which is rated as S2 in Montana. 

14L. RECREATION / EDUCATION POTENTIAL  NA (proceed to Overall Summary and Rating page) 
Affords ‘bonus’ points if AA provides a recreational or educational opportunity. 

i. Is the AA a known or potential recreational or educational site?  YES, go to ii.  NO, check the NA box. 

ii. Check categories that apply to the AA:  Educational/Scientific Study  Consumptive Recreational Non-consumptive recreational 
Other:  

iii. Rating: Use the matrix below to select the functional point and rating. 
Known or Potential Recreational or Educational Area Known Potential 

Public ownership or public easement with general public access (no permission required) --- ---
Private ownership with general public access (no permission required) --- ---
Private or public ownership without general public access, or requiring permission for public access --- .05L 

Comments: 

15. GENERAL SITE NOTES: 
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MDT MONTANA WETLAND ASSESSMENT FORM (revised March 2008) FUNCTION & VALUE SUMMARY AND OVERALL RATING 

Wetland/Site #(s): DH Ranch 

Function & Value Variables 
Rating – Actual 

Functional 
Points 

Possible 
Functional 

Points 

Functional 
Units: 

Actual Points x 
Estimated AA 

Acreage 

Indicate the 
Four Most 
Prominent 

Functions with 
an Asterisk 

A. Listed / Proposed T&E Species Habitat low  0.00 1.00 0 
B. MT Natural Heritage Program Species Habitat high 1.00 1.00 18.43 
C. General Wildlife Habitat high 0.90 1.00 16.59 * 
D. General Fish Habitat NA NA 0 
E. Flood Attenuation NA NA  0 
F. Short and Long Term Surface Water Storage high 1.00 1.00  18.43 * 
G. Sediment / Nutrient / Toxicant Removal mod 0.70 1.00  12.90 * 
H. Sediment / Shoreline Stabilization mod 0.70 1.00  12.9 
I. Production Export / Food Chain Support high 1.00 1.00 18.43 * 
J. Groundwater Discharge / Recharge low  0.10 1.00 1.84 
K. Uniqueness mod 0.50 1.00 9.22 
L. Recreation / Education Potential (bonus point) low  0.05 0.92 

Total Points 5.95 9 109.66 Total Functional Units 
Percent of Possible Score  66% (round to nearest whole number) 

Category I Wetland:  (must satisfy one of the following criteria; otherwise go to Category II) 
  Score of 1 functional point for Listed/Proposed Threatened or Endangered Species; or
 Score of 1 functional point for Uniqueness; or
 Score of 1 functional point for Flood Attenuation and answer to Question 14E.ii is "yes"; or
 Percent of possible score > 80% (round to nearest whole #). 

Category II Wetland: (Criteria for Category I not satisfied and meets any one of the following criteria; otherwise go to Category IV) 
  Score of 1 functional point for MT Natural Heritage Program Species Habitat; or
 Score of .9 or 1 functional point for General Wildlife Habitat; or
 Score of .9 or 1 functional point for General Fish Habitat; or
 "High" to “Exceptional” ratings for both General Wildlife Habitat and General Fish/Aquatic Habitat; or
 Score of .9 functional point for Uniqueness; or
 Percent of possible score > 65% (round to nearest whole #). 

  Category III Wetland: (Criteria for Categories I, II, or IV not satisfied) 

Category IV Wetland: (Criteria for Categories I or II are not satisfied and all of the following criteria are met; if not go to Category III) 
  "Low" rating for Uniqueness; and
 Vegetated wetland component < 1 acre (do not include upland vegetated buffer); and
 Percent of possible score < 35% (round to nearest whole #). 

OVERALL ANALYSIS AREA (AA) RATING: Check the appropriate category based on the criteria outlined above.

 I II III IV 
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Appendix C 

2009 REPRESENTATIVE PHOTOGRAPHS 

MDT Wetland Mitigation Monitoring 
DH Ranch 
Edgar, Montana 



  
 

 

 

         
 

 

        
  

       
 

 

         
  

       
 

       
 

DH RANCH WETLAND MITIGATION SITE 2009 

Photo Point A – Photo 1 Location:  North Side 
Compass bearing:  188 degrees 

Photo Point A – Photo 2 Location:  North Side 
Compass bearing:  207 degrees 

Photo Point A – Photo 3 Location:  North Side 
Compass bearing:  221 degrees 

Photo Point A – Photo 4 Location: North 
Compass bearing:  256 degrees 

Photo Point B – Photo 1 Location:  Northeast corner 
Compass bearing:  179 degrees 

Photo Point B – Photo 2 Location:  Northeast corner 
Compass bearing:  203 degrees 

Sheet 1 



  
 

 

        
 

     
 

      
 

      
 

      
 

      
 

DH RANCH WETLAND MITIGATION SITE 2009 

Photo Point B – Photo3 Location: Northeast corner 
Compass bearing:  238 degrees 

Photo Point B – Photo 4  Location:  Northeast corner 
Compass bearing: 264 degrees 

Photo Point C – Photo 1  Location:  Southwest corner 
Compass bearing: 212 degrees 

Photo Point C – Photo 2  Location:  Southwest corner 
Compass bearing: 239 degrees 

Photo Point C – Photo 3  Location:  Southwest corner 
Compass bearing: 272 degrees 

Photo Point C – Photo 4  Location:  Southwest corner 
Compass bearing: 304 degrees 

Sheet 2 



  
 

 

       
 

       
  

  

     
 

 

     
 

     
 

 

     
 

DH RANCH WETLAND MITIGATION SITE 2009 

Photo Point C – Photo 5 Location:  Southwest corner 
Compass bearing:  334 degrees 

Photo Point D – Photo 1 Location:  West side 
Compass bearing: 42 degrees. 

Photo Point D – Photo 2  Location:  West side 
Compass bearing: 75 degrees 

Photo Point D – Photo 3  Location:  West side 
Compass bearing: 104 degrees 

Photo Point D – Photo 4  Location:  West side 
Compass bearing: 142 degrees 

Photo Point D – Photo 5  Location:  West side 
Compass bearing: 165 degrees 

Sheet 3 



  
 

 

     
 

     
 

      
 

 

      
 

  
      

 
 

      
 

DH RANCH WETLAND MITIGATION SITE 2009 

Photo Point D – Photo 6  Location:  West side 
Compass bearing: 337 degrees 

Photo Point D – Photo 7  Location:  West side 
Compass bearing: 354 degrees 

Photo Point E – Photo 1  Location:  Central area 
Compass bearing: 36 degrees 

Photo Point E – Photo 2  Location:  Central area 
Compass bearing: 66 degrees 

Photo Point E – Photo 3  Location:  Central area 
Compass bearing: 97 degrees 

Photo Point E – Photo 4  Location:  Central area 
Compass bearing: 153 degrees 

Sheet 4 



  
 

 

      
 

 

      
 

 

 
 

 

 
 

 

   
 

   
 

 

DH RANCH WETLAND MITIGATION SITE 2009 

Photo Point E – Photo 5  Location:  Central area 
Compass bearing: 182 degrees 

Photo Point E – Photo 6  Location:  Central area 
Compass bearing: 221 degrees 

Transect 1 – Photo 1   Looking west from east end. 
Compass bearing: 260 degrees 

Transect 1 – Photo 2   Looking east from west end. 
Compass bearing: 80 degrees 

Wetland Sample Point 1: Looking northwest on east side 
of site.  Shovel at sample point. 

Wetland Sample Point 2: Looking northwest on east side 
of site.  Shovel at sample point. 

Sheet 5 



 

 

 
 
 
 
 
 

 
 
 

 
 
 

 
 

 
 
 

Appendix D 

MITIGATION DESIGN PLAN SHEET 

MDT Wetland Mitigation Monitoring 
DH Ranch 
Edgar, Montana 



0:1 MINIMUM SLOPE 
TYPICAL HEIGHT 2 FEE 

RIPARIAN ISLAND 
TYPICAL DETAIL 

SCALE: 1 "=80' 

. : :: DR INAGE DITCH 
I I I 

, :~~~--- I I I 

INlERCEPTOR DIT~-,~~::;:;::i;,:~""::;~,,2:;;;;;;;~~LJlk.:~~~ ~ ~:~:?/ 

PROJECT 
BOUNDARY~! 

A'/ 
I 

I 
I 

REVEGETATION ZONES (23.45 ac.)
D WETLAND PEM 

D WETLAND PEM DEPRESSION 

D WETLAND SALINE PEM 

- RIPARIAN ISL.ANO SCRUB -· .., ...,. 

D RIPARIAN BUFFER SCRUB SH 
• SUB AREAS or \11£ 

' 

1:. 
,;) ········:;~--;·,..., -~­

'~).~-- ~-· 

> ,• 

i 
f 

.. 
\ 

{ 
!..-······· ! ~ \~ 

~ i ~ 

······~··· -·······

',,\\ 

I 
,, ' ·. 

•. 

, 
I •: : 

I I 
I I 

I I 
I I I 

I I I 
I I I BUFFER SWALE NARROWS 

I I I 
I I 

I I , BECOMES OVERFLOW 

oc. 

6.75 ac. 

•1 .65 ac. 

0.80 ac. 

RANCH ACCESS ROAD IMPROVED 
TO ACT AS LOW HEAD IMPOUNDMENT 
AND CONTINUE0 RANCH ACCESS 

. 

NOTES: INTERCEPTOR DITCH 

1> AERIAL PHOTO BACKGROUND - MDT Flight on 6/17/2005 
2> FINISHED DESIGN CONTOUR INTERVAL = 1 foot B' REVEGETA TION PLAN 

SpAL£- 1''=150' 



 

 

 
 
 
 
 
 
 
 

 
 
 

  
 
 

 

Appendix E 

GPS PROTOCOL 

MDT Wetland Mitigation Monitoring 
DH Ranch 
Edgar, Montana 
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From
 2001 through 2006, PB

S&
J m

apped the vegetation com
m

unity boundaries, photograph 
points, and other sam

pling locations in the field using the resource-grade Trim
ble G

EO
 III G

PS 
(G

lobal Positioning System
) unit.  The data w

ere collected w
ith a m

inim
um

 of three positions 
per feature using C

ourse/A
cquisition code.  The collected data w

ere then transferred to a 
personal com

puter (PC
) and differentially corrected to the nearest operating C

om
m

unity B
ase 

Station. The corrected data w
ere then exported to A

C
A

D
 draw

ings in M
ontana State Plain 

C
oordinates N

A
D

 83 international feet. The Trim
ble G

EO
 III G

PS unit w
as also used for som

e 
sites in 2007.

The collected and processed Trim
ble G

eo III G
PS positions had a 68%

 accuracy of 7 feet except 
in isolated areas w

here accuracy fell to 12 feet.  This is w
ithin the 1 to 5 m

eter range listed as the 
expected accuracy of the m

apping grade Trim
ble G

PS. 

In 2007 and 2008 sites w
ere m

apped using the resource-grade M
agellan M

obileM
apper O

ffice 
G

PS unit. The M
agellan G

PS unit has a com
parable accuracy level to the Trim

ble G
eo III unit.  

Each year, M
D

T photographs each m
itigation site from

 the air.  These aerial photographs are not 
geo-referenced, but serve as a visual aid to m

ap w
etland developm

ent and vegetation 
com

m
unities, and to show

 approxim
ate locations for various m

onitoring activities (i.e. 
photograph points, transects, or m

acroinvertebrate sam
pling). R

eference points that are
observable on the aerial photo (i.e. road, stream

 channel, or fence) w
ere also m

arked w
ith the 

G
PS unit in order to better position the aerial photograph.  This positioning did not rem

ove any 
of the distortion inherent to all photos. A

ll m
apped features and com

m
unity boundaries w

ere 
review

ed by the w
etland biologist, to increase the figure's accuracy.  

A
ny relationship of features located to easem

ent or property lines are not to be construed from
 

these figures. These relationships can only be determ
ined w

ith a survey by a licensed surveyor. 1 
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