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�
1.0��Responsible�Parties�
�
Table�1.��Responsible�Parties�
Responsible�Parties�CWA�Sec.�404�Individual�Permit�SPK�2010�01226�Compensatory�Mitigation�
Permittee� Everist�Materials,�LLC�

28755�Highway�9�North�
P.O.�Box�1150��
Silverthorne,�CO�80498�
Contact:��Mr.�Greg�Norwick,�President�
�����������������Ms.�Joanna�Hopkins�
Phone:��(970)�468�3685�

Permittee�Agent�
Mitigation�Designer�
�

Ecological�Resource�Consultants,�Inc.�
5672�Juhls�Drive�
Boulder,�CO�80301�
Contact:�Mr.�David�Blauch,�Senior�Ecologist�
Phone:�(303)�679�4820�

Regulatory�Agency�
�
�

US�Army�Corps�of�Engineers�
Colorado�West�Regulatory�Branch�
400�Rood�Avenue,�Room�134�
Grand�Junction,�CO�81501�
Contact:�Mr.�Travis�Morse�
(970)�243�1199�

�
2.0��Location�
�
The�Compensatory�Wetland�Mitigation�Site�(Site)� is� located�in�Summit�County,�Colorado,�north�of�the�Town�of�
Silverthorne�in�Section�22,�Township�4�south,�Range�78�west�(Latitude�39.701048�north,�Longitude��106.112059��
west).��The�Site�is�situated�on�the�west�side�of�the�Blue�River�Valley�between�the�Gore�Range�Mountains�to�the�
west,�and�the�Williams�Fork�Mountains�to�the�east.��The�Site�is�located�approximately�5.5�miles�north�from�the�
Interstate�70�and�Colorado�State�Highway�(Hwy)�9�intersection,�west�of�County�Road�1957�and�north�of�Game�
Trail�Road.�Topography�on�the�Site�is�relatively�level�at�approximately�8,500�feet�above�mean�seal�level�(AMSL)�
sloping�gradually�to�the�east/northeast.� �A�general�vicinity�map�showing�the�Site�is�provided�in�Figure�1.� �A�US�
Geological�Service�(USGS)�7.5�minute�series�topographic�map�of�the�Site�is�shown�in�Figure�2.��The�approximate�
3�acre�Site�is�located�within�the�larger�216�acre�Everist�Materials,�LLC�mining�permit�boundary�within�Maryland�
Creek�Ranch.�
�
�
�
�
�
�
�
�
�
�



Final�Compensatory�Wetland�Mitigation�Plan�

2

�
�
Figure�1.��Vicinity�Map.�
�
�
�
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�
Figure�2.��Site�Location�Map.�
�
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�
3.0��Project�Description�
�
Everist�Materials,�LLC�(EM)�proposes�to�provide�compensatory�wetland�mitigation�for�the�unavoidable�impacts�
authorized�as�part�of�the�final�Department�of�Army�Permit�(DA�Permit)�SPK�2010�01226�for�the�project.��The�goal�
of�this�final�compensatory�mitigation�plan�(Plan)�is�to�replace�wetland�functions�lost�as�a�result�of�impacts�from�
the� preferred� alternative.� � This� Plan� has� been� prepared� in� advance� of� the� final� DA� Permit� based� on� the�
preliminary�mitigation�plan�submitted�as�part�of�the�November�15,�2010�Permit�Application�and�subsequently�
approved�for�finalization�by�the�US�Army�Corps�of�Engineers�(USACE)�.�
�
The�overall�project�purpose�subject�of�the�DA�Permit�and�this�Plan�is�associated�with�the�expansion�of�an�existing�
gravel�pit�operation�within�the�“mine�permit�boundary”�to�maximize�on�site�extraction�of�aggregate�resources�
for�manufacture�of� crushed�aggregate�products� for� sale� to� the�public.� � The�proposed�activity�within�wetlands�
includes�excavation�associated�with�expansion�of�an�existing�open�gravel�pit�for�resource�extraction.��Expansion�
of� the� pit� will� require� excavation� into� wetlands� within� the� Project� Area,� no� placement� of� permanent� fill,�
structural� fill� or� structures� are�proposed.� � The�activity� that� is� the� subject�of� this� application� involves�wetland�
impacts�associated�with�excavation.��Figure�3�includes�an�Overview�Map�of�the�Project�Area.��The�existing�pit�will�
be�expanded�approximately�600�feet�towards�the�west.��Excavation�depth�would�extend�approximately�70�feet�
below�the�existing�ground�surface�across�approximately�9.92�acres.��The�pit�expansion�will�result�in�unavoidable�
impact�to�2.72�acres�of�wetland.�
�
The�2008�Compensatory�Mitigation�Final�Rule�(USACE�33�CFR�Parts�325�&�332�and�EPA�40�CFR�Part�230)�states�
that� the� fundamental� objective� of� compensatory� mitigation� is� to� offset� environmental� losses� resulting� from�
unavoidable�impacts�to�waters�of�the�US�authorized�by�DA�permits.�Compensatory�Mitigation�(mitigation)�needs�
to�be�developed�in�consideration�of�the�likelihood�of�ecological�success�and�sustainability�as�well�as�location�and�
significance�in�the�watershed�relative�to�the�impact�site.��Mitigation�should�be�commensurate�with�the�amount�
and� type� of� impact� associated�with� the�DA� permit� and� should� be� located�within� the� same�watershed� as� the�
impact�site.���Summit�County�in�the�Blue�River�Watershed�does�not�have�an�approved�mitigation�bank�or�in�lieu�
fee�program�therefore�permittee�responsible�mitigation�is�the�only�option.�
�
In�effort�to�comply�with�the�guidelines,�mitigation�site�selection�and�approach�focused�on�an�in�kind�and�on�site,�
watershed�approach.��Per�the�guidelines,�a�watershed�approach�to�mitigation�must�consider�the�importance�of�
landscape�position�and�resource�type�of�mitigation�projects�for�the�sustainability�of�aquatic�resource�functions�
within�the�watershed.��Mitigation�requirements�determined�through�the�watershed�approach�should�not�focus�
exclusively�on�specific�functions�but�should�provide�where�practicable�the�suite�of�functions�typically�provided�
by�the�affected�aquatic�resource.���
�
Taking�the�guidelines�into�account,�the�most�practicable�mitigation�approach�was�determined�to�be�creation,�or�
re�establishment�of�a�reference�condition�wetland�in�a�nearby�location�as�the�impacted�wetland.��The�wetlands�
subject� of� the�DA� Permit� have� been� highly� altered� through� past� agricultural� practices� and�more� recently� the�
gravel�mine� operations,� degrading� the� overall� function� in� the� drainage� as� well� as� the� Blue� River� watershed.��
Therefore,�mitigation�that�focuses�on�re�establishing�a�reference�condition�wetland�within�a�tributary�drainage�
of�the�Blue�River�would�best�serve�the�watershed.�
�



Final�Compensatory�Wetland�Mitigation�Plan�

5

�
Figure�3.��Overview�Map�of�the�Project�Area.�
�

�
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�
4.0��Ecological�Assessment�of�Wetland�to�be�Impacted�
�
The�Project�Area�subject�of�the�DA�Permit�is�comprised�of�two�irrigated�and�actively�hayed�meadows�and�a�USGS�
mapped,� unnamed� intermittent� stream� that� flows� northeast� into� an� active� open� gravel� pit.� The� intermittent�
stream� is�commonly� referred� to�as�Vendette�Creek.�The�1987�USGS�Dillon�Topographic�Map� (Figure�2)� shows�
Vendette�Creek� terminating� in� the�vicinity�of� the�Project�Area�and�active�hay�meadow�with�no�direct� surface�
connection� to� the�Blue�River.� �Currently,�Vendette�Creek� flows� into�an�active�open�gravel�pit�with�no� surface�
connection�to�the�Blue�River.��No�culverts,�ditches�or�surface�connection�conveys�water�from�Vendette�Creek�or�
the�wetlands�into�the�Blue�River.��All�water�is�contained�within�the�active�pit.��Water�within�the�pit�is�controlled�
by�pumps�which�convey�excess�water�to�the�EM�MCR�process�facility�and/or�other�on�Site�pits.����
�
Vegetation�within�the�Project�Area�meadows�is�comprised�of�mixed�grass�and�pockets�of�sedge�species�in�micro�
topographic�depressions;�willows�line�the�wetlands�adjacent�to�Vendette�Creek.��The�two�meadow�areas�are�and�
have� historically� been� under� agricultural� hay� production� and� grazed.� � These� meadows� have� been� artificially�
irrigated�as�part�of� the�agricultural�production�dating�back� to�1952.� � Irrigation�diversions�exist�up�gradient�on�
Vendette� Creek� to� convey� irrigation� water� towards� the� meadows� in� the� Project� Area.� � Ditches� and� flood�
irrigation�are�used�to�irrigate�the�meadow�in�the�Project�Area�and�hayed�yearly.��The�wetlands�to�be�impacted�
within�the�Project�Area�are�highly�influenced�by�irrigation�practices.�
�
ERC�conducted�a� formal�delineation�of�wetlands�and�waters�of� the�U.S.�within� the�Project�Area� in�October�of�
2007�and�2008�(ERC�Wetland�Delineation�Report�Maryland�Creek�Ranch,�Vendette�Creek;�dated�November�24,�
2008).�Wetlands�Areas�E,G,�H,�I�and�J�are�proposed�for�impact�as�part�of�the�DA�Permit.��Refer�to�Figure��3�for�
map�of�delineated�wetlands.�
�
Wetland�Areas�E,�G,�H,�I�and�J�are�flood�irrigated�palustrine�emergent�(PEM)�wet�meadows�dominated�by�sedge�
species�(Carex�spp.).���A�summary�of�wetland�areas�and�type�is�provided�in�Table�2.��The�wetland�pockets�form�a�
mosaic�within� two� otherwise� upland� actively� hayed�meadows,� which� are� bisected� by� Vendette� Creek.� These�
man�made�agricultural�meadows�are�located�adjacent�to�an�existing�active�open�gravel�pit.� �At�the�time�of�the�
delineation,� these�wetland� areas� exhibited�only� two�of� the� three�parameters� that� define� a�wetland� including�
hydrophytic�vegetation�and�hydric�soils.��Hydrology�was�not�observed�at�the�time�of�the�wetland�delineation�but�
rather�assumed�due�to�the�somewhat�late�season�sampling�date�within�the�growing�season�(i.e.,�October)�and�
influenced�by�flood�irrigation�practices.�The�source�of�hydrology�was�further�investigated�early�during�the�2010�
growing�season�however�was�determined�to�be�inconclusive.�The�wetlands�and�the�entire�meadow�appear�to�be�
highly�influenced�by�irrigation�practices�as�well�as�seasonal�runoff,�direct�precipitation�and�potentially�seasonal�
groundwater.��The�wetlands,�except�Vendette�Creek�do�not�have�a�direct�surface�connection�to�the�existing�pit�
and�do�not�flow�off�site.�
�
Vendette�Creek�enters� the�Project�Area� from� the�west� through� a� culvert� under� the�unpaved�Maryland�Creek�
Ranch�Road.� The� creek� is� completely� vegetated�with� PEM� sedge� habitat� and� contains� only� a� narrow� channel�
(approximately� 1�foot� wide� by� 6�inches� deep)� through� portions� of� the� wetland� complex.� � Where� the� small�
channel�is�visible,�it�is�underlain�by�cobble�gravel�and�mud�substrate.�Wetland�Area�F�is�comprised�of�palustrine�
scrub�shrub� (PSS)�willow� (Salix� sp.)� and�PEM�habitat�bordering� the�Vendette�Creek�drainage.� �This�drainage� is�
mapped�as�intermittent�on�the�current�USGS�topographic�map�(1987�USGS�Dillon�Quadrangle).��Flows�within�the�
Vendette�Creek�drainage�that�are�not�diverted�for�agricultural�use�on�MCR�terminate�in�the�active�open�gravel�
pit� which� does� not� contain� a� direct� surface� hydrologic� connection� to� the� Blue� River.� Irrigation� water� is� also�
diverted�down�Vendetta�Creek�from�upgradient�irrigation�ditches�to�the�Project�Area.��Excess�surface�waters�and�
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groundwater�within�the�active�pit�are�manually�pumped�out�of�the�pit�and�into�a�series�of�cells�or�used�as�part�of�
the�process�facilities.���

Photos�Showing�Project�Area�Wetlands:�
�

Photo�1.��Wetland�Area�F�looking�east.��Wetland�Area�
terminates�in�active�open�mine�shown�in�photo�background�
(7/2010).�

Photo�2.��Wetlands�H,�I�and�J��looking�north.��Red�line�in�
photo�background�represents�southern�boundary�of�
Wetland�F�(10/2008).�

�
�
Table�2.��Summary�of�Wetlands�to�be�Impacted�as�Part�of�the�DA�PERMIT�

Wetland�Area� Size� Description� Cowardin�Classification�
Wetland�Area�E� 0.002�acre� Flood�Irrigated�Wet�Meadow� PEM�
Wetland�Area�F� 0.42�acre� Scrub�Shrub�Vendette�Creek�

Drainage�
PSS�

Wetland�Area�G� 1.70�acre� Flood�Irrigated�Wet�Meadow� PEM�
Wetland�Area�H� 0.13�acre� Flood�Irrigated�Wet�Meadow� PEM�
Wetland�Area�I� 0.45�acre� Flood�Irrigated�Wet�Meadow� PEM�
Wetland�Area�J� 0.02�acre� Flood�Irrigated�Wet�Meadow� PEM�

Total� 2.72�acres� � �
�
�
�
�
�
�
�
�
�
�
�
�

Wetland F 

Wetland H 
Wetland I 

Wetland J 

Vendette Creek 

Gravel Pit 
Gravel Pit 
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Figure�4.��Wetland�Impact�Map.�

�
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�
5.0��Reference�Condition�
�
The�wetland�habitat�to�be�impacted�as�part�of�the�project�are�not�naturally�occurring,�rather�products�of�human�
interaction�associated�with�agricultural.��The�vegetation�community�has�been�altered�through�land�leveling�and�
routine�haying.�In�addition,�hydrology�is�manipulated�as�part�of�the�irrigation�practices.��Since�these�wetlands�do�
not�serve�as�an�appropriate�reference�standard�for�mitigation�further�evaluation�was�conducted�to�determine�
what�the�natural�ecological�condition�and�wetland�habitat�type�would�be�in�a�more�natural�state�for�the�region.���
�
Evaluation� of� aerial� photographs,� literature� review� and� professional� judgment� of� regional� wetland� habitats�
indicated� that� prior� to� significant� human� disturbance� (i.e.,� grading� for� agriculture,� resource� extraction,� road�
development,� etc.),� the� Project� Area� wetlands� likely� contained� suitable� elevation,� geomorphic� setting� and�
climate� required� for� montane� willow� shrublands.� � Therefore,� the� reference�standard� wetland� habitat� type�
established�for�the�mitigation�plan�is�a�montane�willow�shrubland�(Rocchio�et�al.�2005,�Lemly�and�Rocchio�2009).���
�
These�wetland� systems,� which� are� found� throughout� the� region,� are� located� along� rivers� and� drainages� and�
typically�occur�as�mosaic�of�vegetative�communities�that�may�be�tree�or�herb�dominated� in�areas�but�contain�
diverse� shrub� components� throughout.� � The� hydroperiod� for� these� wetland� habitats� is� highly� dependent� on�
snowmelt� and� geomorphology� which� largely� control� the� frequency,� timing,� duration� and� depth� of� flooding�
(Laubhan�2004).�The�systems�consist�of�temporarily,�seasonally�and�intermittently�flooded�shrublands�comprised�
of� broad�leaved� deciduous� species� in� the� canopy� and�midstory� (Lemly� and� Joe� Rocchio� 2009)� and� emergent�
vegetation�dominating�the�understory.��
�

� �
Photo� examples� of� PEM/PSS� wetland� reference�standard� condition� for� Summit� County.� � Photos� depict� ideal�
wetland�characteristics�that�will�be�incorporated�into�the�mitigation�plan.�
�
FACWet�was�used�to�determine�the�level�of�ecological�function�of�the�anticipated�wetland�mitigation�condition.�
Key� variables� such� as� water� source,� water� distribution,� water� outflow,� geomorphology� and� chemical�
environment�were�evaluated�to�determine�what�the�appropriate�and�desirable�wetland�condition�would�be�per�
the�PSS/PEM�reference�standard�condition.��Habitat�functional�criteria�based�on�anticipated�wetland�mitigation�
conditions�and�site�constraints�were�considered�and�the�functional�capacity�of�the�wetland�mitigation�site�was�
scored� for�seven�overall�wetland� functions.� �Table�3�provides�a� summary�of�key�variables�and�conditions� that�
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were� extracted� from� FACWet� and� considered� to� provide� ecologically�sound� design� and� incorporated� into� the�
mitigation�plan.���
�
Based�on� the�FACWet� results,� the�proposed�mitigation�plan�will� result� in� the�creation�of�a�higher�ecologically�
functioning�wetland�habitat�than�was�impacted.��Significantly�higher�scores�for�functions�such�as�wildlife�habitat,�
flood� attenuation,� short� and� long�term� water� storage� and� production� export/food� chain� support� would� be�
achieved�through�the�supply�of�a�stable�water�source,�creation�of�microtopographic�depressions�with�a�variety�
of�water�depths,�an�unimpeded�outflow�from�the�complex�with�connection�to�the�Blue�River�watershed�and�the�
creation�of�multiple�layers�of�vegetative�strata.���Overall,�anticipated�wetland�mitigation�condition�would�score�
“Highly�Functioning”�as�compared�to�the�existing�“Functioning”�or�“Functioning�Impaired”�wetlands�on�the�site.��
A�comparison�of�functional�assessment�results�for�the�proposed�mitigation�area�is�provided�in�Table�4.�
�
Table�3.�Mitigation�Design�Criteria�for�Highly�Functional�Wetland�(Based�on�FACWet).�

Variable� Desirable�Condition�
Water�Source� Passively�supplied;�stable�or�appropriately�cyclic�

inflow�level�
Water�
Distribution�

Free�distribution�of�water�throughout�the�AA�
with�water�table�depths�resulting�from�
differences�in�surface�elevations�

Water�Outflow� Direct�connection�to�associated�channels;�free�
flowing�outlets;�unimpeded�recharge�to�
aquifers�

Geomorphology� Generally�gradual�elevation�changes�and�gentle�
slope�gradients;�presence�of�surficial�
features�and�microtopography;�channel�with�
stable�morphology�and�connected�to�a�
floodplain�

Chemical�
Environment�

Redoxiomorphic�features�in�the�soil;�lack�of�
negative�indicators�(e.g.�algal�blooms,�highly�
turbid�water,�etc.)�

Vegetation�
Structure�

Multiple�canopy�layers;�diversity�of�species�and�
guilds;�interspersed�mosaic�of�communities�

�
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�
Table�4.��Comparison�of�FACWet�Functional�Assessment�Results�for�the�Proposed�Mitigation�Area.�

Function�

AA1�
�
�

Wetland�E,�
H,�I,��J/G�

AA2�
�
�
�

Wetland�F�

AA3�
�

Proposed�
Mitigation�

Plan�
� Functional�Capacity�

1.��Support�of�Characteristic�Wildlife�Habitat� 0.64� 0.69� 0.80�

2.��Support�of�Characteristic�Fish/Aquatic�Habitat� 0.67/0.68� 0.70� 0.84�

3.��Flood��Attenuation� 0.65/0.66� 0.69� 0.84�

4.��Short�and�Long�Term�Water�Storage� 0.65/0.66� 0.67� 0.84�

5.��Nutrient/Toxicant�Removal� 0.71� 0.72� 0.84�

6.��Sediment�Retention/Shoreline�Stabilization� 0.64� 0.71� 0.83�

7.��Production�Export/Food�Chain�Support� 0.65� 0.70� 0.83�

FUNCTIONAL�CAPACITY�SCORE
(=sum�of�scores�÷�7�functions)�

0.66� 0.70� 0.83�

FUNCTIONAL�CATEGORY
�

Functioning�
Impaired� Functioning� Highly�

Functioning�
�
�
6.0��Mitigation�Site�Existing�Condition�
�
Location�
�
The� Site� is� located� approximately� 4,500� feet� directly� north�of� the� authorized�wetland� impact� area�within� the�
Sheep�Creek�drainage,�a� tributary�to�the�Blue�River.� �The�Site�will�be�situated�within�the�northern� limits�of�an�
existing�gravel�pit�gravel�pit�(Cell�1)�currently�used�for�sediment�collection�for�the�EM�MCR�process�plant.��Cell�1�
was�one�of�the�first�areas�to�be�mined�as�part�of�the�EM�MCR�operation�and�has�not�yet�been�reclaimed.� �An�
area� of� approximately� 3�acres� within� the� Cell� 1� footprint� will� be� recontoured� for� creation� of� the� mitigation�
wetland� at� an� approximate� elevation� of� 8,510� feet� AMSL� approximately� the� same� elevation� as� the� impacted�
wetlands�which�are�at�approximately�8,570�feet�AMSL.���
�
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�
Aerial� image�of�proposed� Site�within�existing�Cell� 1,� immediately�north�of� the�Everist�Materials�Plant� Site�and�
offices.�
�
Existing�Condition�
�
The�location�of�the�Site�is�currently�an�un�reclaimed�gravel�pit.��This�pit�was�mined�during�the�first�phase�of�the�
operations� in� the� late� 1990’s� and� currently� is� used� as� a� sediment� collection� basin� for� the� processing� plant�
operations.� � Over� the� past� several� years� the� northern� end� of� the� pit� has� filled� with� fine� sediment� from�
operations.� � This� entire� area� is� highly� disturbed� and�devoid�of� any� vegetation.� � A� berm� approximately� 6� feet�
above� the� surrounding� existing� ground� surface� has� been� formed� to� allow� for� increased� sediment� collection�
capacity.� � The� existing�water� surface� elevation� is� not� a� static� groundwater� surface,� but� highly� dependent� on�
manual�pumping�of�water�in�and�out�of�the�pit�associated�with�the�processing�plant�operations.��The�gravel�pit�is�
hydrologically�isolated�from�all�surrounding�lands�with�no�direct�surface�connections.�
�
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Photos�depict�current�condition�of�proposed�compensatory�mitigation�area�(outlined�in�red)�located�in�Cell�1.���
�
�
7.0��Wetland�Design�
�
The� Site� will� consist� of� combination� of� semi�permanently� saturated� PSS� and� semi�permanently�
inundated/saturated�PEM�wetland�habitat�types.��Refer�to�the�enclosed�design�plan�Sheets�1,�2�and�3�(Appendix�
B).� � � Additional� implementation� specifications� and� notes� are� provided� in� the� design� plan� sheets� that� is� not�
covered� in�this�text.� �These�wetland�types�have�been�determined�the�appropriate�reference�condition,� in�kind�
and�most� ecologically� valuable�within� the�watershed.� � � The� semi�permanently� saturated/inundated� PSS/PEM�
wetland�community�has�been�designed�to�maintain�a�hydrological�regime�varying�from�saturated�soil�(within�the�
upper�12�inches)�to�shallow�inundation�(3�inches�maximum�depth)�for�76%�to�100%�of�the�growing�season�(or�
approximately�85�111�days�out�of�a�111�day�growing�season).���
�
Hydrology�
�
Achieving�the�proper�hydrological�regime�is�essential�for�development�of�distinct�wetland�mitigation�habitat�and�
for�the�establishment�of�appropriate�vegetation�communities.��Wetland�habitat�of�the�region�is�typically�highly�
influenced� by� spring� thaw� and� the� flooding� condition� of� mountain� streams.� � In� other� areas,� topographic�
depressions�collect�snowpack�melt,�local�runoff,�flow�from�seeps�or�intercept�high�groundwater�table�to�produce�
a�more�regularly�inundated�or�saturated�wetland�habitat.�Replication�of�these�hydrologic�conditions�is�the�basis�
for�the�design.�
�
A�water�budget�analysis�was�conducted� for� the�Site� to�determine� the� required�water�demand� to� support� the�
desired� hydrologic� regime� and� wetland� type.� � Water� demands� created� by� evapo�transpiration� and� deep�
infiltration�were� evaluated.� � A�monthly�water� balance�was� then� created� for� the� site� to� verify� the� amount� of�
water�required.�A�summary�of�the�water�budget�analysis�is�provided�in�Table�5.�
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�
Table�5.�Wetland�Water�Budget.�
Month� Total�Direct�

Precipitation�
And�Runoff��

Inflows�(acre�feet)�

Desired�
Inundation�

(inch)�

Total�
“Demand”�
(acre�feet)�

Consumptive��
Use�

(Acre�Feet)�

Required�
Inflows�

(Acre�Feet)�

Oct� 0.396� 0.00� 2.59� 0.00� 0.00�
Nov� 0.290� 0.00� 2.59� 0.00� 0.00�
Dec� 0.62� 0.00� 0.00� 0.00� 0.00�
Jan� 0.00� 0.00� 0.00� 0.00� 0.00�
Feb� 0.00� 0.00� 0.00� 0.00� 0.00�
Mar� 0.00� 0.00� 2.59� 0.00� 0.00�
Apr� 2.038� 0.00� 2.59� 0.00� 0.00�
May� 2.115� 3.00� 3.60� 1.013� 1.48�
Jun� 0.852� 3.00� 4.22� 1.638� 3.37�
Jul� 0.834� 3.00� 4.70� 2.111� 3.86�
Aug� 1.00� 3.00� 3.62� 1.040� 2.62�
Sep� 0.805� 3.00� 2.59� 0.000� 1.78�

Total� 8.33� � 29.07� 16.40� 13.12�
The�water�budget�incorporates�a�percolation�loss�of�10.34�inches�per�month.��Percolation has�been�assumed�for�a�
conservative�measure�of�required�inflow.�If�groundwater�is�intercepted�as�planned�percolation�loss�would�be�
eliminated.��Under�a�worst�case��situation�the�wetland�will�require�a�total�of�13.12�acre�feet�of�supplemental�water�
May�through�September�or�at�most�28.7�gallons�per�minute.�

�
The� water� budget� has� been� developed� in� order� to� determine� the� maximum� amount� of� water� that� may� be�
required�to�maintain�the�desired�hydrologic�condition.��The�intent�of�the�design�is�to�intercept�groundwater�and�
create� a� static� groundwater� supply� source.� � For� the� purpose� of� determining� potential� water� demands� and�
required� inflows� from� alternative� sources,� a� percolation� rate� has� been� used� as� part� of� the� water� budget�
calculations.� � � If� groundwater� is� intercepted�as�designed,�percolation� losses�would�be�eliminated�as�well� area�
required�inflows�all�together.��The�water�budget�indicates�that�with�percolation�loss,�the�wetland�will�require�a�
total� of� 13.12� acre�feet� of� water� from�May� through� September.� � The� highest� demand�month� of� July� would�
require� 4.70� acre�feet� of� water.� � To� meet� this� highest� demand�month,� supplement� inflow� at� a� rate� of� 28.7�
gallons�per�minute�(0.06�cubic�feet�per�second)�would�be�required.�
�
Supporting� hydrology� for� the� Site� will� be� supplied� by� three� primary� sources,� exposed� shallow� groundwater,�
direct� precipitation/localized� runoff� and� supplemental� flows� diverted� from� the� Sheep� Creek� Diversion.� � The�
multiple�sources�will�ensure�adequate�hydrology�is�maintained�throughout�the�growing�season.��A�summary�of�
each�hydrology�source�follows.�
�
� Groundwater�–�The�Site�is�situated�in�an�area�of�shallow�groundwater�table.��Previous�investigation�indicates�

that�the�average�groundwater�table�in�the�vicinity�of�the�Site�is�approximately�8,510.00’.��This�is�evident�by�
the�adjacent�exposed�groundwater�ponds�and�existing�wetlands�to�the�east.� �The�Site�will�be�contoured�to�
intercept� the� shallow� groundwater� table� and� match� the� existing� topography� of� the� existing� wetlands�
immediately�to�the�east.� �Confirmation�of�exact�seasonal�groundwater�elevations�will�be�completed�during�
grading� operations� to� ensure� groundwater� is� intercepted.� � During� excavation� operations,� groundwater�
elevations�will�be�determined�and�the�design�modified�as�needed�for�the�specific�conditions�encountered.����
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Similar�wetland�habitat�types�that�exist�immediately�to�the�east�will�also�be�used�as�biological�bench�markers�
for�final�grade�determination�and�be�replicated.�
�
A�detailed�groundwater�hydrologic�study�had�been�completed�for�the�Maryland�Creek�Ranch�valley�(WWE,�
April�20,�2006)�which�confirms�the�average�water�surface�elevation�in�the�Site�vicinity�is�at�8,510.00’�during�
its� lowest� period� (February� and�March).� � The� study� was� conducted� to� develop� an� understanding� of� the�
current�static�groundwater�levels�in�the�Blue�River�alluvium�at�Maryland�Creek�Ranch�and�to�use�the�data�to�
predict� future�post�gravel�mining� lake� levels.� � The� final� groundwater� surfaces�were�based�on� a� computer�
program�and�data�from�seven�monitoring�wells,�16�surface�water�features�and�7�points�along�the�Blue�River.�
�

� Direct�Precipitation�and�localized�runoff���Direct�precipitation�from�snowpack�and�rainfall�as�well�as�localized�
runoff�will� be� collected� and� retained�within� the�wetland� complex� significantly� contributing� to� the� overall�
water�supply.��Overland�flow�from�the�existing�hillside�slope�will�be�directed�to�the�mitigation�site.�The�Site�
has� an� approximately� 16�acre� localized�watershed.� � Runoff� off� from� snowmelt� and� rainfall�will� contribute�
8.33�acre�feet�of�sustaining�hydrology.�
�

� Sheep�Creek�Diversion���Currently�Sheep�Creek�flows�are�controlled�by�MCR�through�a�head�gate�structure�
and� directed� throughout� MCR� for� irrigation.� � The� head� gate� will� be� replaced� to� provide� a� permanent�
alternative�hydrological�source�to�the�Site�as�needed.� � �A�maximum�of�30�gallons�per�minute�(gpm)�(0.066�
cubic� feet� per� second� (cfs))� for� the�months�May� through� September�will� be� diverted� as� needed� into� the�
wetland� complex.� � 30� gallons� per� minute� will� be� more� than� sufficient� to� maintain� desired� hydrological�
regime�based�on�the�water�budget�analysis.���The�water�budget�calculates�that�with�no�groundwater�present�
a�monthly�required�inflow�would�range�from�11.0�to�28.7�gallons�per�minute.����Diversions�will�be�designed�
to�be�passive�in�nature,�ensuring�water�can�be�supplied�to�the�wetland�without�potential�disruption.���

�
� Outflow�control���A�outfall�spillway�weir�structure�has�been�designed�to�maintain�a�maximum�static�water�

depth�within�the�Site.��The�weir�is�sized�to�drain�all�excess�water�above�the�designed�maximum�water�surface�
elevation�from�the�Site.��The�weir�will�consist�of�one�8’�wide�crest�sections.��The�oversized�crest�section�has�
been�specified�to�ensure�collection�of�debris�does�not�change�the�static�water�surface�elevation.��Adjustable�
stop�logs� will� be� used� during� the� monitoring� period� to� allow� adjustments� to� maintain� an� appropriate�
maximum� static�water� surface,� draining� or� over� flooding� as� needed.� � Once� the� exact� appropriate� outfall�
elevation�has�been�verified�the�stop�logs�will�be�bolted�in�place�for�long�term�integrity.�

�
Soil��
�
The�Site�will�be�over�excavated�by�1�foot�to�allow�for�the�placement�of�salvaged�wetland�topsoil.��The�wetland�
topsoil� salvaged� from� the�authorized�project�wetland� impact� areas�will� be� salvaged,� transplanted�and� spread�
over� prepared� subsoils� to� form� the� final� surface� and� a�minimum�planting� bed� depth� of� one� foot.� � The� exact�
boundary� of�wetland� topsoil� to� be� salvaged�will� be� field� staked� by� ERC� representatives� (Refer� to� Sheet� 3� for�
Wetland� Topsoil� Salvage� areas).� � The� upper� two� feet� of� impact� wetland� topsoil,� including� root�mass� will� be�
salvaged�and�transplanted�to�the�Site.��Salvaged�topsoil�will�be�spread�uniformly�to�a�minimum�depth�of�one�foot�
throughout�the�wetland.��All�organics,�mineral�soil�and�wetland�rootmat�will�be�intermingled�within�the�1�foot�
depth.���The�topsoil�will�be�placed,�lightly�compacted�and�then�flooded�to�minimize�air�pockets�and�account�for�
minor�settling.��Subsoils�will�consist�of�existing�re�contoured,�compacted�native�soils.���The�wetland�topsoil�to�be�
salvaged�is�generally�described�as�a�clayey�loams�textured�mineral�approximately�2�foot�deep,�exhibiting�hydric�
characteristics� such� as� low� chromas� (i.e.� 10YR� 2/1),� and� extensive� bright�mottling� (5YR� 5/8).� � Approximately�
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4,500�cubic�yards�of�soil�will�be�required�for�the�Site,�additional�wetland�topsoil�will�be�salvaged�and�stockpiled�
for�use�as�needed.�
�
A�one�time�application�of�soil�amendments�has�been�specified�due�to�the�unknown�condition�of�the�final�placed�
topsoil�on�to�the�Site.��The�final�determination�of�need�and�application�rates�will�be�based�upon�soil�laboratory�
analysis� during� grading� operations.� � The� addition� of� soil� amendments� as� part� of�wetland� creation� have� been�
proven�to�assist�in�growth�stimulation�of�existing�seed�banks�as�well�as�supplemental�seeding�efforts.���
�
Vegetation�
�
Wetland� vegetation� will� be� established� on� the� Site� through� four� primary� methods,� salvaged� rootmats,�
supplemental�seeding,�live�willow�staking�and�nursery�grown�plant�material.���
�
� Salvaged�Wetland�Root�Mats�–�As�part�of�the�topsoil�salvage�from�the�wetland�impact�area�and�placement�

into�the�Site,�the�rootmat�of�the�existing�wetland�will�also�be�salvaged.� �This�existing�dense�rootmat�to�be�
salvaged� is� comprised� primarily� of� Carex� nebrascensis� and� to� a� lesser� degree� intermixed� with� Eleocharis�
palustris,�Juncus�spp.�and�Pedicularis.��Most�of�these�species’�primary�method�of�reproduction�is�by�rhizome.���
The�rhizomes,�rootmat�and�above�ground�biomass�will�salvaged�and�intermixed�with�the�topsoil�then�spread�
across�the�wetland�providing�the�foundation�for�vegetation�establishment.�
�
Willow�clump�rootwads�will�also�be�salvaged�from�the�wetland�impact�area,�separated�from�other�salvaged�
topsoil�and�placed�within�designated�PSS�habitat�areas.��Prior�to�salvage�above�ground�willow�branches�will�
be�trimmed�to�approximately�1�foot�remaining.��The�entire�willow�rootwad�and�surrounding�wetland�topsoil�
will�be�salvaged�and�transplanted�into�the�designed�locations�within�the�Site.�

�
� Supplemental�Seeding���To�facilitate�complete�ground�coverage�and�seed�bank�development�the�entire�Site�

will�be� seeded�with� the�Wetland�Seed�Mix�as� specified.� � The� seed�mix�will� also�promote� species�diversity�
within�the�relatively�homogenous�seed�bank.��The�Wetland�Seed�Mix�has�been�developed�with�locally�native�
wetland� species� that� germinate� rapidly� and� will� provide� complete� groundcover� over� a� wide� variety� of�
hydrologic�conditions.�The�Wetland�Seed�Mix�is�presented�in�Table�6.�

�
� Willow�Staking���Designated�PSS�wetland�areas�of�the�Site�will�be�established�from�harvested�willow�cuttings�

(Salix�monticola� and� Salix� planifolia)� collected�within�MCR,� prepared� and� installed� into� designated� areas.���
Willow� staking�will� occur�during� the� spring�of� 2012,�when�willows�are�dormant� prior� to� leaf�out.� �Willow�
stakes� will� be� harvested,� prepared� and� installed� in� designated� locations.� �Willow� stakes� will� be� installed�
approximately� 2.5� foot� on�center� spacing� throughout� the� 1.0�acre� of� PSS� wetland� area.� � In� total,�
approximately� 7,000�willow� stakes�will� be� installed.� � The�quantity�of�willow� stakes�has�been� increased� to�
ensure�success�criteria�can�be�achieved�taking�into�consideration�typical�mortality.�

�
� Nursery�Grown�Shrubs�–�Within�the�designated�PSS�wetland�areas,�fifty�(50)�#5�bog�birch�(Betula�glandulosa)�

will� be� planted� to� increase� vegetation� diversity.� Planting� of� the� shrubs� will� coincide� with� willow� staking�
during�the�spring�of�2012.� �Shrubs�will�be�planted� in�random�locations�within� the�designated�PSS�wetland�
area�as�field�staked�by�ERC.�
�
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�
Table�6.��Wetland�Seed�Mix.�
Scientific�Name� Common�Name� *R8�Indicator�

Status�
%�of�Mix� PLS�

Required�
Beckmannia�syzigahne� sloughgrass� OBL� 15� 2.0�
Calamagrostis�canadenisis� blue�jointed�reedgrass� OBL� 15� 1.0�
Carex�nebrascensis� Nebraska�sedge� OBL� 15� 4.0�
Deschampsia�cespitosa� tufted�hairgrass� FACW� 25� 2.5�
Phleum�alpinum� alpine�timothy� FAC� 30� 4.0�
� � � � �
Alternatives� � � � �
Carex�aquatilis� water�sedge� OBL� � �
Carex�utriculata� beaked�sedge� OBL� � �
Carex�microptera� small�winged�sedge� FAC� � �
Glyceria�striata� fowl�managrass� OBL� � �
Juncus�arcticus� Arctic�rush� FACW� � �
Notes:�
Required�PLS�based�on�2.72�acre�seeding�area�and�100�seeds�per�square�foot�broadcast.�
�
�
*�Wetland�Indicator�Status�Definitions�
Code� Wetland�Type� Comment�
OBL� Obligate�Wetland� Occurs�almost�always�(estimated�probability�99%)�under�natural�

conditions�in�wetlands.�
FACW� Facultative�

Wetland�
Usually�occurs�in�wetlands�(estimated�probability�67%�� 99%)�but�
occasionally�found�in�non�wetlands.�

FAC� Facultative� Equally�likely�to�occur�in�wetlands�or�non�wetlands�(estimated�
probability�34%���66%).�

Source:�(Reed�1988).�National�List�of�Plant�Species�that�Occur�in�Wetlands:�Intermountain�(Region�8).�
�

�

�
Transition�Buffer�
�
The�area�immediately�surrounding�the�wetland�complex�between�elevations�8510.25�feet�to�8512�feet�will�be�a�
designated�transition�buffer.��This�buffer�averages�approximately�20�feet�in�width.��The�area�will�be�seeded�and�
stabilized�with�native�transition�zone�seed�mix�specified�in�Table�7.��Species�selected�are�intended�for�moist�to�
dry�soil�conditions�common�to�the�region,�which�germinate�quickly�and�provide�ideal�buffering�characteristics.�
�
To� increase� ecological� diversity�of� the� transition�buffer� and�entire�wetland�habitat,� fifteen� (15)� 2� inch� caliper�
balled�and�burlapped�narrowleaf�cottonwood�trees�(Populus�angustifolia)�will�be�planted.��In�addition�fifty�total�
shrubs,�including�twenty�five�(25)�#5�chokecherry�(Prunus�virginiana)�and�twenty�five�(25)�#5�woods�rose�(Rosa�
woodii)�will�be�planted.��Tree�and�shrubs�will�be�purchased�from�a�native�plant�nursery�and�installed�along�with�
the�willow�staking�scheduled�for�the�spring�of�2012.�
�
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�
Table�7.�Transition�Buffer�Seed�Mix.��
Scientific�Name� Common�Name� %�of�Mix� PLS�

Required�
Bromus�marginatus� mountain�brome� 20� 5.0�
Elymus�canadensis� Canada�wildrye� 20� 3.0�
Elymus�lanceolatus� streambank�wheatgrass� 20� 2.0�
Pascopyrum�smithii� western�wheatgrass� 20� 3.0�
Phleum�alpinum� alpine�timothy� 20� 0.5�
Notes:�
Required�PLS�based�on�0.5�acre�of�seeding�area�and�75�seeds/square�foot�broadcast.�
�
Upland�Area�
�
The�area�immediately�surrounding�the�transition�buffer�will�be�restored�as�upland.��The�area�will�be�seeded�and�
stabilized�with�a�native�upland�seed�mix.��Species�selected�are�intended�for�dry�soil�conditions�common�to�the�
region,�which�germinate�quickly�and�provide�ideal�buffering�characteristics.���The�Upland�Seed�Mix�is�presented�
in� Table� 8.� � This� area� is� not� considered� as� part� of� the� compensatory� mitigation� plan� and� will� not� be� deed�
restricted�as�with�the�wetland�and�transition�buffer.�
��
A�one�time�application�of� soil� amendments�has�been�specified� for� the�upland�areas�due� to� the� likely� infertile�
nature�of�the�final��graded�soils.��The�final�determination�of�need�and�application�rates�will�be�determined�from�
soil� laboratory� analysis� during� grading� operations.� � The� addition� of� soil� amendments� as� part� of� upland�
restoration�has�been�proven�to�assist�in�vegetation�establishment.���
�
Table�8.�Upland�Seed�Mix.��
Scientific�Name� Common�Name� %�of�Mix� PLS�

Required�
Achnatherum�hymenoides� Indian�ricegrass� 10� 7.0�
Bromus�marginatus� mountain�brome� 35� 25.0�
Elymus�canadensis� Canada�wildrye� 10� 8.0�
Festuca�saximontana� Rocky�Mountain�fescue� 10� 8.0�
Pascopyrum�smithii� western�wheatgrass� 35� 26.0�
� � � �
Alternatives� � � �
Elymus�trachycarlus� streambank�wheatgrass� � �
Fesuca�arizonica� Arizona�fescue� � �
Festuca�idahoensis� Idaho�fescue� � �
Notes:�
Required�PLS�based�on�3.0�acre�of�seeding�area�and�75�seeds/square�foot�broadcast.�
�
�
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8.0�Success�Criteria��
�
The�primary�goal�of�the�Plan�is�to�establish�a�2.72�acre,�self�sustaining,�wetland�complex�comprised�of�two�
general�habitat�types.��Success�criteria�have�been�established�based�on�measurable�and�quantifiable�parameters�
defining�a�wetland�per�the�USACE�and�intent�of�this�Plan.�
�
Goal�#1�Overall�establishment�of�2.72�acres�of�wetland�as�defined�per�the�US�Army�Corps�of�Engineers�Wetland�
Delineation�Manual�(1987)�and�Western�Regional�Supplement�(USACE�2010).�
�
Success�Criteria.�

1. A�routine�onsite�wetland�delineation�results�in�2.72�acres�of�wetland.�
�

2. Wetland�shall�include�two�general�habitat�community�types,�approximately�60%�PEM�and�40%�PSS�as�
defined�by�Cowardin�et�al.�1979.�
�

3. Adequate�hydrologic�regime�is�maintained�for�two��consecutive�years�with�no�management�interaction�
or�manipulation.�
�

4. Noxious�weeds�species�identified�in�List�A,�B�and�C�of�the�Summit�County�Weed�Management�Plan�(most�
current�adopted�version)�do��not�occupy�more�than�10%�of�the�total�Site.�
�

5. Functional�Capacity�Score�per�the�FACWet�Method�of�the�Site�is�greater�than�or�equal�to�0.7.�
�

6. Site�is�legally�protected�through�a�deed�restriction�or�conservation�easement.�
�
Goal�#2�Palustrine�Emergent�Wetland�Habitat�shall�comprise�approximately�60%�(approximately�1.7�acres)�of�
the�overall�Site.�
�
Success�Criteria�

1. Native�emergent� vegetation� shall� cover�at� least�70%� (aerial� coverage)�of� the�Site.� � �Dominant� species�
shall�be� considered� locally�native�wetland� species�with�an� indicator� status� ranging� from� facultative� to�
obligate.���
�

2. Hydrologic� regime�of� the�habitat�shall� vary� from�saturated�soil� (within� the�upper�12� inches�of� the�soil�
profile)� to� shallow� inundation� (3� inches�maximum�depth)� for�76%� to�100%�of� the�growing� season� (or�
approximately�85�111�days�out�of�a�111�day�growing�season).��Hydrologic�regime�will�function�with�no�
management�interaction�or�manipulation�for�at�least�2�consecutive�years.�
�

3. Soils�shall�exhibit�hydric�characteristics�or�indications�that�hydric�soil�characteristics�will�develop.�
�
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Goal�#3�Palustrine�Scrub�Shrub�Wetland�Habitat�shall�comprise�approximately�40%�(approximately�1.0�acre)�of�
the�overall�wetland�habitat.�
�
Success�Criteria�

1. Native�shrub�species�shall�have�a�mid�story�overall�aerial�coverage�of�at� least�30%�or�exhibit�adequate�
shrub� establishment� that� at� least� 30%�aerial� coverage�will� naturally� occur� over� time.� � The� 30%�aerial�
coverage�threshold�is�based�on�Cowardin�et�al.�1979,�distinguishing�classes�on�the�basis�of�the�life�form�
of� the� plants� that� constitute� the� uppermost� layer� of� vegetation� and� that� possess� an� aerial.��
Supplemental� planting�of� shrubs�will� be� conducted� as� required� and�determined�during�monitoring� to�
meet�the�success�criteria.�
�

2. Native�emergent� vegetation�herbaceous�understory� shall� cover�at� least� at� least�70%� (aerial� coverage)�
within�the�designated�habitat.����
�

3. Hydrologic�regime�of�the�habitat�shall�be�semi�permanently�saturated�within�the�upper�12�inches�of�the�
soil� profile� for� 76%� to� 100%� of� the� growing� season� (or� approximately� 85�111� days� out� of� a� 111� day�
growing�season).��Hydrologic�regime�will�function�with�no�management�interaction�or�manipulation�for�
at�least�2�consecutive�years.�
�

4. Soils�shall�exhibit�hydric�characteristics�or�indications�that�hydric�soil�characteristics�will�develop.�
�
Goal�#4�Transition�Buffer�shall�surround�the�wetland�habitat�(approximately�0.5�acre).�
�
Success�Criteria�

1. Native�herbaceous�vegetation�shall�cover�at�least�70%�(aerial�coverage)�within�the�designated�transition�
buffer.�
�

2. Seventy� five� percent� (75%)� or� more� of� the� planted� trees� and� shrubs� shall� be� healthy� and� well�
established.��Supplemental�planting�of�trees�and�shrubs�will�be�conducted�as�required�and�determined�
during�monitoring�to�meet�the�success�criteria.�
�

3. Noxious�weeds�species�identified�in�List�A,�B�and�C�of�the�Summit�County�Weed�Management�Plan�(most�
current�adopted�version)�do��not�occupy�more�than�10%�of�the�total�transition�buffer.�
�

4. The�transition�buffer�(0.5�acre)�will�be�included�as�part�of�the�Site�and�legally�protected�through�a�deed�
restriction�or�conservation�easement�
�
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9.0�Monitoring�Plan�
�
The�intent�of�the�monitoring�plan�is�to�establish�a�process�for�evaluating�whether�the�Site�is�successfully�meeting�
its�Success�Criteria�as�defined�in�Section�8.0�and�in�compliance�with�33�CFR�332.2.���The�monitoring�plan�ensures�
that� the� compensatory� mitigation� project� is� objectively� evaluated� to� determine� if� it� is� developing� into� the�
desired�wetland�type�and�providing�the�expected�functions.� �The�permittee�will�be�responsible� for�monitoring�
the�Site.��Annual�monitoring�reports�will�be�submitted�to�the�USACE�for�a�period�of�five�years�(or�as�specified�in�
the�DA�Permit�Special�Conditions�or�until�determined�successful)�in�order�to�assess�the�status�and�success�of�the�
Site�as�well�as�provide�information�that�can�be�used�for�corrective�measures�and/or�adaptive�management�(as�
necessary).� � If� the� Site�meets� its� success� criteria� in� less� than� five� years,� the�monitoring� period� length� can� be�
reduced,� if� there�are�at� least�two�consecutive�monitoring�reports�that�demonstrate�that�success.� �This�section�
presents�the�specific�monitoring�plan�that�will�be�implemented.�
�
Monitoring�Protocol�
�
Monitoring�includes�the�collection�and�analysis�of�repeated�observations�or�measurements�to�evaluate�changes�
in�condition�and�progress�toward�meeting�the�success�criteria.� �Monitoring�of�the�Site�will�consist�of�collecting�
and� evaluating� quantitative� data� on� the� soils,� hydrology� and� vegetative� communities� within� the� constructed�
wetland�on�a�yearly�basis.�
�
Vegetation�Monitoring�
Formal� vegetation� monitoring� will� be� conducted� once� at� the� peak� of� each� growing� season� throughout� the�
monitoring� period.� � Vegetation� monitoring� will� be� two�tiered� and� will� include� evaluation� of� herbaceous�
vegetation� cover� and� evaluation� of� shrub� cover� and� health.� � Permanent� plots�will� be� established� to�monitor�
vegetation� communities.� � Permanent� plot� studies� are� the� most� direct� way� to� indicate� the� pathways� of�
vegetation�change�(what�happens),�and�can�also�provide�insights�into�mechanisms�and�causes�(how�and�why)�of�
vegetation�change� (Pickett�et�al.�1987).�Permanent�plots�are�more�efficient� to� resample� than�temporary�plots�
and�fewer�numbers�of�plots�are�required�to�detect�change�or�track�trends�(Roman�et�al.�2001).�
�
Herbaceous�Vegetation�Sampling�
Surface� groundcover� may� be� the� most� important� component� of� vegetation� monitoring� and� is� therefore� a�
commonly�measured�quantity.��Establishment�of�perennial�groundcover�is�important�for�long�term�soil�stability�
and�healthy,� productive�plant� communities.� � Cover� is� the� vertical� projection�of� plant�material� on� the� ground.�
Cover�estimates�usually� involve�visual�estimates� in�plots,� line� intercepts�or�point� techniques.� �The�herbaceous�
PEM� plant� community� will� be� monitored� using� 12� meter� quadrats� positioned� randomly� within� the� habitat�
community�(refer�to�diagram�below).���Ten�(10)�permanent�sample�plot�locations�will�be�placed�within�the�PEM�
vegetation�community�during�year�1�for�herbaceous�vegetation�monitoring.� �The�sample�plot� locations�will�be�
clearly� identifiable�(i.e.,�spray�painted)�metal�T�post� in�the�ground.� �The�T�posts�will�be�re�painted�during�each�
monitoring�period�to�ensure�the�sample�plot�location�can�be�easily�found�from�year�to�year.��Each�T�post�will�be�
positioned� in� the� northwest� corner� of� the� sampling� quadrat� for� long�term� monitoring� of� the� vegetation�
quadrats.��During�vegetation�monitoring,�percent�cover�will�be�visually�estimated�to�the�nearest�percent�for�each�
species.��Site�specific�data�sheets�will�be�completed�for�each�sample�location.���
�
Woody�Vegetation�Sampling�
Sampling� of� woody� vegetation� within� the� constructed� wetland� will� consist� of� establishing� two� 3.0482� meter�
macroplots�(one�within�each�designated�shrub�pocket)�to�record�plant�species�characteristics�(refer�to�diagram�
below).� � The� macroplot� will� be� permanently� established� during� year�1� using� clearly� identifiable� (i.e.,� spray�
painted)�metal�T�posts�to�mark�four�corners.� �The�T�posts�will�be�re�painted�during�each�monitoring�period�to�
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ensure�the�sample�plot�location�can�be�easily�found�from�year�to�year.��A�wire�wrapped�around�the�fencing�will�
denote� the�macroplot� boundary.� � Any� shrub� located�within� the�wire� fencing�will� be� included� in� the� sample.���
Each�shrub�will�be�numbered,�tagged�and�its�location�recorded�in�the�field.��Shrub�characteristics�such�as�species�
type,�height�and�health�will�be�recorded�for�each�plant�species.��During�vegetation�monitoring,�overall�percent�
cover�of�woody�species�will�be�visually�estimated�within�the�macroplot�to�the�nearest�percent.��The�herbaceous�
understory� within� the� PSS� vegetation� community� will� be� monitored� using� 12� meter� quadrats� positioned�
randomly� within� the� habitat� community� (refer� to� diagram� below).� � � Two� (2)� permanent� quadrats� will� be�
established�within�each�macroplot�to�evaluate�ground�cover.���Species�type�and�percent�cover�will�be�evaluated�
within�each�quadrat.��Site�specific�data�sheets�will�be�completed�for�each�sample�location.����
�
Transition�Buffer�Sampling�
Herbaceous� vegetation� within� the� transition� buffer� will� be�monitored� using� 12�meter� quadrats� positioned� in�
representative�locations�within�the�habitat�community.���Two�(2)�permanent�sample�plot�locations�will�be�placed�
within�the�transition�buffer�during�year�1�for�herbaceous�vegetation�monitoring.��The�sample�plot�locations�will�
be�clearly�identifiable�(i.e.,�spray�painted)�metal�T�post�in�the�ground.��The�T�posts�will�be�re�painted�during�each�
monitoring�period�to�ensure�the�sample�plot�location�can�be�easily�found�from�year�to�year.��Each�T�post�will�be�
positioned� in� the� northwest� corner� of� the� sampling� quadrat� for� long�term� monitoring� of� the� vegetation�
quadrats.�During�vegetation�monitoring,�percent�cover�will�be�visually�estimated�to�the�nearest�percent�for�each�
species�within�the�quadrats.��Site�specific�data�sheets�will�be�completed�for�each�sample�location.���
�
Woody�vegetation�will�be�monitored�within�the�transition�buffer�by�tagging�the�trees�and�shrub�species.� �The�
trees� and� shrubs�will� be� numbered,� tagged� and� their� location� recorded� in� the� field.� � General� tree� and� shrub�
characteristics�such�as�species�type,�height�and�health�will�be�recorded�for�each�plant�species.���
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Soils�and�Hydrology�Monitoring�
Sampling�will�be�conducted�to�document�the�depth�and�duration�of�inundation�within�the�constructed�wetland.��
One�soil�test�pit�will�be�excavated�for�each�PEM�quadrat�(10)�and�one�per�PSS�macroplot�(2).�Soil�sampling�and�
hydrology�monitoring� will� not� be� completed� within� the� transition� buffer� as� these� areas� are� not� intended� to�
contain�wetland�characteristics.��Soil�pits�will�be�excavated�on�the�northwest�side�of�the�plot,�within�2�feet�of�the�
T�post.��Dug�by�hand�to�minimize�disturbance,�the�test�pits�will�be�6�12��inches�in�diameter�and�18�inches�deep.��
On�occasion,�digging�to�an�18�inch�depth�may�not�be�possible�due�to�the�extreme�rocky�nature�of�the�subsoil.��
Each� test� pit�will� be� backfilled� upon� observation� and� documentation.� � � � A� new� test� pit�will� be� excavated� for�
monitoring�annually.�
�
Wetland�(i.e.,�hydric)�soils�are�formed�under�conditions�of�saturation,� flooding�or�ponding� long�enough�during�
the� growing� season� to� develop� anaerobic� conditions� in� the� upper� part� (USDA�NRCS� 1994).� � The� following�
combination�of� indicators� is�useful� for�assessing�whether�a�soil� is�becoming�hydric:� � soil�saturation,�color,�and�
texture;� and� the� presence� of� mottling,� concretions� (i.e.,� masses� formed� by� the� union� of� separate� particles,�
clumps),�and�root�hairs�or�other�organic�material.��Depth�to�saturation,�soil�color,�degree�of�mottling/gleying�and�
textured�will�be�evaluated�and�documented.�
��
The�presence�of�hydric�soils�and�wetland�hydrology�will�be�determined�using�the�indicators�presented�in�the�
USACE�Interim�Regional�Supplement�to�the�Corps�of�Engineers�Wetland�Delineation�Manual:��Western�
Mountains,�Valleys,�and�Coast�Region�or�the�USDA�NRCS�Field�Indicators�of�Hydric�Soils�(2010).�
�
Invasive,�Non�native�Plant�Species�
Within�each�quadrat�and�macroplot,�percent�aerial�cover�of�invasive,�non�native�plant�species�will�be�evaluated.��
Aerial�cover�estimates�will�facilitate�prioritizing�weed�management�efforts.��Intensive�weed�management�efforts�
will�be�focused�on�areas�where�extreme�weed�infestation�(over�10%�aerial�cover)�threatened�to�completely�out�
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PEM

PEM

Plot�2Plot�1�
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compete�desirable�species.���Areas�with�problematic�weeds�will�be�targeted�for�secondary�weed�management�
efforts.��No�weed�management�will�occur�where�weeds�are�minimal.��While�desirable�species�are�expected�to�
out�compete�weeds�over�time,�continued�monitoring�allows�continued�assessment�of�the�situation.�
��
Photo�Documentation�
During�year�1,�color�photo�points�will�be�established�to�monitor�trends� in� the�establishing�plant�communities.��
Each� photo� point� will� be� marked� with� a� metal� T�post� driven� into� the� ground� and� clearly� labeled� with� all�
identification� information.� � The� location� of� each� photo� point� will� be� marked� and� clearly� identified� on� a�
monitoring�map�and�recorded�using�GPS�technology.��Each�photo�point�will�depict�a�panoramic�view�of�the�Site�
and�detail�specific�characteristics.���
�
Evaluating�Results�
�
The�results�of�the�monitoring�plan�will�be�compared�to�the�success�criteria�established�in�Section�8.0.��The�Site�
will�be�considered�successful�once�all�of�the�goals�and�success�criteria�are�documented�for�a�minimum�of�two�
consecutive� years� with� no�management� interaction� or� manipulation.� � Supplemental� planting� and/or� seeding�
shall�occur�as�needed�to�achieve�the�success�criteria.�
�
Monitoring�Schedule�
�
The�monitoring� plan� outlined� herein�will� be� implemented� in� year�1� following� construction� activities.� � Formal�
vegetation�monitoring�will�be�conducted�once�at�the�peak�of�each�growing�season�throughout�the�monitoring�
period.� �A�monitoring� report�which� follows� the�USACE�Minimum�Monitoring�Requirements� for�Compensatory�
Mitigation�Projects�Involving�the�Restoration,�Establishment,�and/or�Enhancement�of�Aquatic�Resources�(USACE�
2008)�will�be�submitted�to�the�USACE�prior�to�December�31�of�the�monitoring�year.�
�
Per� the�USACE�Minimum�Monitoring� Requirements,� the�monitoring� report� narrative� (which� does� not� include�
supporting�data)�will�be�less�than�10�pages�and�include�the�following�information:�

i�Project�Overview�(1�page)�
ii.�Requirements�(1�page)�
iii.�Summary�Data�(maximum�of�4�pages)�
iv.�Maps�and�Plans�(maximum�of�3�pages)�
v.�Conclusions�(1�page)�
� Completion�of�Compensatory�Mitigation�Requirements�
� Special�Condition�

10.0��Adaptive�Management�Plan�
�
The�implementation�of�an�adaptive�management�plan�is�essential�for�evaluating�if�a�wetland�mitigation�project�is�
developing�properly�during�the�critical�establishment�period�(1�3�years�after�creation).� �The� immature�state�of�
many�newly�created�wetland�projects�makes�the�project�vulnerable�to�erosion,�weed�infestation�and�herbivory�
which� could� lead� to� the� incorrect� development� of� desired� habitat� types.� � An� adaptive� management� plan� in�
conjunction�with� the�monitoring� program� is� to� be� used� as� a� tool� to� evaluate� the� development� of� a�wetland�
project� and� determine� necessary� corrective�measures� that� must� be� implemented� during� the� early� stages� of�
establishment�to�ensure�the�desired�goals�are�met.�
�
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Adaptive�management� is� a� systematic� process� for� continually� improving�management� techniques� during� the�
establishment�of�a�wetland�mitigation�project.��Generally,�an�adaptive�management�plan�involves�six�main�steps:�
1)�problem�assessment,�2)�design,�3)� implementation,�4)�monitoring,�5)�evaluation�and�6)�adjustment�(Nyberg�
1998).��The�framework�formed�by�these�six�steps�is�intended�to�encourage�a�thoughtful,�disciplined�approach�to�
management� of� the� wetland� mitigation� project� without� constraining� the� creativity� that� is� vital� to� dealing�
effectively�with�uncertainties�and�change�that�can�occur�during�the�wetland�establishment.�
�
The�following�Adaptive�Management�Plan�will�be� implemented�during�the�establishment�period� in�addition�to�
the�formal�yearly�monitoring�program�to�ensure�successful�development�of�the�Site�per�the�Plan.���
�
1. Routine�visual�inspection�of�the�Site�will�be�conducted�by�ERC�designer�throughout�the�growing�season.��A�

standardized�inspection�form�will�be�created�to�document�each�inspection.��Routine�inspection�forms�will�be�
included�as�part�of�the�yearly�monitoring�report.�
�

2. Each�routine�inspection�will�include�an�evaluation�of�the�following:�
a. Hydrology�

� Evaluate�appropriate�hydrologic�regime�is�being�maintained�
� Measure�of�overall�inundation�depth�or�soil�saturation�depth�
� Inspect�inflows�and�outflow�paths�for�proper�function�with�no�erosion�or�blockages�

b. Vegetation�
� Vegetation�development�progression,�new�growth,�aerial�spread,�health�

c. Potential�problem�identification�
� Herbivory�problems�

� Weed�or�non�desirable�species�establishment�
� Site�erosion,��gullies�or�sink�holes�
� Uneven�or�irregular�water�distribution�
� Ice�or�freeze�damage�
� Excessive�debris�
�

3. Minor�corrective�measures�will�be�conducted�on�Site�as�needed�during�routine�inspections.�
�

4. More�complex�or�larger�corrective�measures�required�shall�be�developed�by�ERC�Designer�and�presented�to�
the�owner.�
�

5. Corrective�measures�shall�be�implemented�as�soon�as�possible�before�becoming�highly�problematic.�
�

6. Evaluate�corrective�measure�success�and�document.�
�

7. Evaluate�corrective�measures�success�in�relation�to�yearly�monitoring�program.�
�
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11.0��Implementation�Plan�and�Schedule�
�
Implementation�of�the�Plan�will�be�dependent�upon�DA�Permit�authorization.��At�the�time�of�preparation�of�this�
Plan� the� exact� authorization�date�of� the�DA�Permit� is� unknown� therefore� a� start� date� for� the�overall� project�
cannot� be� specified.� � However,� the� permittee� will� ensure� that� the� wetland� impacts� coincide� with�
implementation� of� the� Plan.� � The� permittee�will� construct� the�mitigation� concurrently� to�wetland� impacts� in�
order� to� minimize� temporal� loss� of� wetland� habitat.� � The� permittee� is� responsible� for� the� successful�
implementation�of�the�compensatory�mitigation�plan.��A�general�outline�of�the�implementation�sequence�of�the�
Plan�in�provided�as�follows.�
�
Table�9.�Implementation�Plan.��
ID#� Activity�Description� �
1� DA�Permit�Authorization�� �
2� Initiate�Pit�Expansion�(Proposed�DA�Permit�Project)� �
3� Initiate�Rough�Grading�of�Mitigation�� �
4� Salvage�and�Stockpile�Wetland�Topsoil� �
5� Initiate�Final�Wetland�Mitigation�Site�Work�� �
6� Complete�Mitigation�Site�Work�–concurrent�with�impacts�(ID#2)� �
7� As�Built�Monitoring�Report�Submittal�to�USACE�(Year�1)� �
8� Willow�Stake�Installation�within�PSS�areas�at�Site� �
9� Transition�Zone�Tree�and�Shrub�Plantings� �
10� Ongoing�Monitoring�and�Maintenance� �
�
The�Plans�developed�and�enclosed�are� intended�as�a�design�build� implementation�project�by�ERC.� � Insufficient�
design�information�is�provided�for�implementation�by�others.��ERC�shall�verify�all�final�elevations�and�locations�
prior�to�implementation.��An�ERC�design�representative�will�direct�all�activities�in�the�field,�who�is�knowledgeable�
of� the�design�and�compensatory�mitigation�construction.� � Jurisdictional�wetlands�exist� immediately�north�and�
east�of�the�site.��ERC�shall�clearly�field�stake�existing�wetland�boundary�prior�to�any�site�activity.��Silt�fence�shall�
be�installed�on�the�upland�side�of�the�wetland�boundary.��All�site�workers�shall�be�informed�as�to�the�boundary�
and�sensitive�nature�of�the�area.��No�disturbance�shall�occur�within�the�existing�wetland.�
�
12.0�Site�Protection�

The� Site� (wetland�and� transition�buffer)�will� be�protected� through�a�deed� restriction.� EM�MCR�and�Maryland�
Creek�Ranch�have�previously�used�deed�restrictions�for�protection�of�other�onsite�wetlands,�which�will�serve�as�a�
model� for� this� deed� restriction.� �Appendix�A�provides� a�model� deed� restriction� to� be� filed� for� the� long� term�
protection�of�the�Site.� �Once�the�Site�has�been�determined�successfully�established,�EM�MCR�will�prepare�and�
file�a�formal�deed�restriction.��The�final�filed�deed�restriction�will�then�be�forwarded�to�the�USACE�as�part�of�the�
final�monitoring�reports�and�prior�USACE�formal�determination�of�mitigation�success.��
�
�
�
�
�
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