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1.0 INTRODUCTION 

This Natural Resource Restoration Design Plan (NRRDP) is for the Borrow Area Restoration (BAR) 

Project. The BAR Project will include the third wetland mitigation project at the Fernald Closure 

Project (FCP). The BAR Project is located in Area 1, Phase II (A1PII) and covers approximately 

80 acres in the Southeastern portion of the Fernald Closure Project (PCP). Certification of AIPII was 

completed in 2000 (DOE 2000). Prior to certification, there was isolated excavation of impacted soil in 

the project area due to lead contamination in the Former Trap Range. The removal of impacted material 

was not required in the remainder of the restoration project. All ongoing borrow activities are being 

performed as clean work. 

Borrow activities in the area are being performed to provide .a soil source for the construction of the 

On-Site Disposal Facility (OSDF). The Borrow Area (BA) was divided into eight Subareas that would 

be processed individually (reference Borrow Area Strategy Report). The original topsoil and extensive 

amounts of clay are in the process of being removed from each subarea and used in the construction of 

the OSDP. The borrow operations will leave a series of depressions that are void of topsoil or organic 

materials. 

Subareas 1 and 2 have had preliminary restoration work completed under "Grading Plan for the 

Accelerated Restoration of the On-Site Disposal Facility" (DOE 2002). Under this plan, Subareas 1 

and 2 were graded and seeded consistent with restoration goals outlined in the Final Natural Resources 

Restoration Plan (NRRP) (DOE 2002). Areas that were not expected to be underwater on an ongoing 

basis were seeded with a wetland seed mix. Sloped areas on the perimeter of Subareas 1 and 2 were 

seeded with an upland mix. 

1.1 PURPOSE OF RESTORATION PLAN 

A Conceptual Restoration Plan was issued to the Natural Resource Trustees and Agencies in March 2004 

(DOE 2004). The Conceptual Restoration Plan outlined the general overview of the restoration activities 

planned in the BA (Figure 1-1). The planned activities were based on Subarea breakdown used in the 

Borrow Area Strategy for the BA footprint and new BA perimeter patches. The Conceptual Design 

provided the Fernald Natural Resource Trustees (NRTs) and the Regulatory Agencies the opportunity to 

review and comment on DOE's restoration approach for the BAR Project. It was agreed that the 

conceptual plan would not be revised or reissued, rather that the input received would be used in the 

development ofthis Natural Resource Restoration Design Plan (NRRDP). Comments received on the 

Conceptual Restoration Plan have been factored into the development of this NRRDP. 

I'I!IllNA~OURCES\IIORROW AREA.•.I9ANR1lDPI9-04BORROWNRRDPAAPP·B.DOClSqJlCll11>a" I'. 'lOCK 2:13PM 1-1 
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This NRRDP outlines the approach for the final restoration of the BA, once all borrow activities are 

complete. The NRRDP includes all details regarding planting and seeding in the BAR Project (e.g., 

specified seed mixes, planting patch pages). In addition, monitoring and maintenance requirements are 

outlined in the NRRDP. The NRRDP is being initially submitted as a draft document. Grading plans in 

this Draft NRRDP will not be certified for construction, but will provide the planned grading contours 

and outfall elevations for each subarea. Some details such as survey points and drawing notations are not 

included in this NRRDP. Once NRTand Environmental Protection Agency input is received on the 

Draft NRRDP, the grading plans will be certified for construction and submitted with the Final NRRDP 

for NRT and Agency review. 

1.2 PROJECT GOALS AND OBJECTIVES
 

The goals and objectives of the BAR Project were outlined in the NRRP (DOE 2002) as follows:
 

•	 Restore the Borrow Area footprint to predominantly wet prairie and marsh; 

•	 Restore Borrow Area perimeter areas to an upland prairie ecosystem with a surrounding buffer of 
upland trees and savanna; 

•	 Establish open water in the northwest comer of the project; and 

•	 Construct wetlands to fulfill regulatory wetland mitigation requirements. 

Restoration ofthe Borrow Area will focus on the establishment ofnative vegetative communities: 

predominantly wet prairie, marsh, and an upland prairie ecosystem with a surrounding buffer of upland 

savannas (DOE 2002). Further planting of trees and shrubs will occur to enhance the existing Aesthetic 

Barrier on the southern perimeter of the BA along Willey Road. Three of the Borrow Area Subareas (3, 

4. and 8) will be designed as the Wetland Mitigation Phase ill Project and will create additional wetlands 

required under the June 1995 DOE mitigation agreement with the Ohio Environmental Protection 

Agency, the U.S. Fish and Wildlife Service, and Ohio Department ofNatural Resources (DOE 2002). 

The new wetland acreage will serve as part ofthe compensation for wetland acreage lost during remedial 

activities in other portions of the FCP. A total of 11.87 acres ofwetlands have been impacted during 

remediation requiring the creation of 17.8 acres ofnew wetlands. 

1.3 SITE DESCRIPTION 

The BAR Project (Figure 1-2) covers approximately 80 acres in the Southeastern portion of the Fernald 

Closure Project (pCP). Generally, the BAR Project covers a portion of the A 1Pll Certification Area. 
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BORROW AREA RESTORATION PROJECT LOCATION 
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Certification ofAIPll was completed in 2000 (DOE 2000). The BAR Project area is bounded on the 

south and east by the FcP property boundaries; in the west by the FCP South Access Road; on the north 

by three inter-connected roads: the North Entrance Road (from the South Entrance Road to the 

Emergency Access Road), the east-west portion of the Emergency Access Road, and the northeni portion 

of the Borrow Area Haul Road. The former Sewage Treatment Plant (STP) footprint, the existing trailer 

complex and associated parking area to the south of the STP footprint, and the existing gravel 

construction laydown area are not included in the scope of the BAR Project. The restoration of these 

areas will be addressed in the OSDF Perimeter Restoration Project. 

The BA Footprint consists of exposed subgrade clay soils that extend from high cut banks around the 

perimeter to standing water in northwest comer of area. The topsoil and much of the brown clays have 

been removed. The gray clay layer is exposed. Some of the gray clays will be removed for fill in the 

OSnF construction. Current ground slope is from the south to the north and from the east to the west. 

The area has been subdivided into Subareas to aid in soil removal tracking. Subareas I and 2 have been 

partially restored. The area was graded to form an island, vernal pools, ponds, and swales for the 

creation ofwetland acreage. The areas have been seeded with wet prairie mix consisting of wetland 

grasses, sedges, rushes, and wildflowers. Subareas 3 through 7 are at varying stages ofborrow activities. 

Subarea 8 has been scraped and is ready for removals ofborrow material. 

The remaining areas of the BAR Project perimeter consists of old pasture fields and an aesthetic barrier 

along the southern edge of BA footprint. The old fields are the areas referred to in Figure 1-1 as Seeding 

Patches and a Savanna Patch. This area has not seen any construction activities except the installation of 

the Borrow Area Haul Road. The soils in the area are moderately well drained with a couple of pockets 

ofsomewhat poorly drained soils (Appendix A) along the Borrow Area Haul Road. Cattle grazed the 

areas until 1996. Access to the area is from the Borrow Area Haul Road and a gravel road that provided 

access to monitoring wells in the area, which are included in the restoration. Fields have been 

maintained through mowing with a bush-hog and through spraying with a pre-emergent herbicide to 

control invasive species. The Aesthetic Barrier was originally planted in 1998 to create a visual barrier 

along Willey Road. The Aesthetic Barrier consists of two rows ofWhite Pines, Norway Spruces and 

hardwood saplings. The trees are aligned to help shelter the view of the BA footprint from Willey Road. 
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2.0 COMPONENTS OF RESTORATION 

The BorrowArea RestorationProject Conceptual RestorationPlan (DOE2003) provideda broad 

descriptionof the activities considered for restoration. of the BA. This section of the NRRDP will 

expand on the informationprovided in the Conceptual Restoration Plan and address comments to that 

plan. The activitiesnecessaryto implementecological restoration will be broken downfor each project 

Subarea and in the perimeterareas around the BA. Work in each Subareawill be initiated as those areas 

become available for restoration. 

The restorationof the BAR footprint will include grading activities to create additionalponds and 

shallow pools to function as wetlands and vernalpools. The design for the ponds and pools will include 

extendedshallow sloping shelves to support shorebird and amphibian populations (U.S.F&WS.2002). 

Areas within wetlands and around the ponds and swales will be constructed with topographical variations 
._\ 

to enhancewater retention and provide micro-ecosystem variations within the areas. Revegetation of this 

portion of the BAR Project will be accomplished throughthe seedingofnative grasses, the installation of 

wetland plugs, and the planting of shrub patches appropriate for the hydrological conditions. Figure 2-1 

shows the planting plan for the BA excavationfootprint. 

The BARperimeterhas not been scraped of its vegetative cover or topsoil, and there will not be any 

grading required for the BARperimeter. Restoration will consist of conversion of some pastures to 

native grasses and the planting of trees and shrubsto supplementcurrent populations. Figure 2-2 shows 

the planting plan for the BA Perimeter. 

2.1 SUBAREAS 1 AND 2 

As stated above, Subareas 1 and 2 have been partially restored. The area has been graded to fmal 

elevations. A layer of topsoil was spread over the basin floor to amendthe clay subsoils in areas that 

were abovenormal water levels. Topographicalfeatures in the Subareasinclude ponds.vernal pools, 

swales, an island,gentle slopingbasin topography, and quicklyrising cut slopes. The basin floor, with 

the exceptionof ponds and vernal pools, has been seeded with a wetprairie seed mix of nativegrasses, 

sedges,rushes, and forbs. Water levels have remained steady in the ponds and the pools did not dry up 

fully last summer; so there is no vegetativecover in the ponds or vernalpools. The cut slopes were seed 

drilled with an upland prairie mix and have minimalcoverage. Additional germinationand growth of 

native species is anticipatedthis growing season. 

l'DIINAtIlllAUl!SOURCI!SIBORllOW AJlEJI ..•IBANIUU>I'\ll.()4!lORIlOWllRllDPk""P-S.DOC\Scptcru"'" U. 2004 2:13'M2-1 
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Restoration needs for Subareas 1 and 2 include: the installation of wetland plugs around edges ofponds 

and pools, placement of live willow stakes in potential high erosion areas, the creation of shrub patches, 

the placement of wood debris in pools for aquatic wildlife attractors, and the inoculation of ponds and 

pools with pond muck. Details of these activities are listed below. 

Wetland plugs (Table 2-1) will be purchased for placement along the edge of each pond and pool in 

Subareas 1 and 2. Plugs will be planted to jumpstart vegetation development in ponds and pools. The _ 

mixture of plugs is the same as that used for placement in other on-site wetland projects. Sedge and rush 

plugs will be placed inside the high water mark, and wildflower plugs will be installed along the edge of 

the high water line. Plugs will be planted a minimumof 3 feet apart. 

TABLE 2-1 
SUBAREA 1 AND 2 - FORB, GRASS, RUSH, AND SEDGE PLUGS 

Scientific Name Common Name Total Needed 
Carexfrankii Frank's Sedge 98 
Carex lurida Bottlebrush Sedge 98 
Carex vulpinoidea Fox Sedge 98 
Euoatorium maculatum Snortedioe-nve weed 49 
Juncus effuses Soft Rush 98 
Lobelia cardinalis CardinalFlower 49 
LobeliasiDhilitica Great blue Lobelia 49 
Scimus altrovirens Dark green Bulrush 98 
Scirpus cvoerinus Woolgrass 98 
Sparganium eurvcarpum Giant Bur-reed 98 

Total 882 

Live willow stakes will be purchased for erosion control along boundary between Subareas 1 and 2 and 

the other Subareas. Flows from adjacent subareas have caused some washing of soils along the 

Subareas 1 and 2 perimeters. Until excavation is complete in subareas adjacent to I and 2, the willow 

stakes will provide some protection to area soils. The willow species (Table 2-2) are the same as those 

used on previous wetland projects. The willows will be installed three feet apart within flow areas or 

fashioned as live fascines in trenches across the flow area. 

TABLE 2-2 
SUBAREA 1 AND 2 - LIVE CUTTINGS 

Scientlt1cNarne Common Name Total Needed 
Comus stolonifera Red Osier Dogwood 20 
Salix discolor Pussv Willow 20 
Salix eriocephala Heart Leaved Willow 20 
Salix nigrum Black Willow 20 
Salix sericea SilkvWiUow 20 

Total 100 

ERllfATIIRA1JUlSOURCESIIlORllOW 1dUl......IBANRRDPI9-04BORlU>\VNIUIDPIlAPP·B.DOClSopt...bor 15.2004 2:33PM2-4 
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Eleven small shrub patches are planned for this area (Figure 2-1). The shrub patches are composedof 

variouswet tolerant species (Table 2-3) that have done well on-site in the past. Placement will take into 

accountthe tolerance of the shrubs. Plants will be planted in tight groupings. Species that have been 

susceptible to browsing in the past will be fenced to protect them from predation. Patch pages providing 

the specific species to be installed in each patch are provided in Appendix B. 

TABLE 2-3 
SUBAREA 1 AND 2 ~ SHRUBS 

Borrow Area 
SPECIES COMMON NAME Subarees 1 & 2 

Alnus serruleta Smooth Alder 28 

Amorpha fruticosa Filise Indigo Bush 24 
Ceillstrus scandens Bittersweet 4 i 

Cephelanthus occldentalls Buttonbush 46 
Cornus amomum Silky DOQwood 20 
Corylus Americane Hazelnut 26 
Hypericum spathulatum Shrubby St. John's Wort 20 
lIex verticallate Winterberry "22 
Rosa palustrls Swamp Rose 34 
Rosa setlgara Prairie Rose 16 
Salix discolor Pussy Willow 50 
Salix eriocephala Heart-Leaf Willow 22 
Selix serlcea Silky Willow 20 
Sambucus Canadensis Elderberry 8 
Spiree alba Meadowsweet 10 

350 

Subareas 1 and 2 haveextensive useby waterfowl duringthe spring andfall flyovers. Additionally, a number 

ofducks and geese stayon thepondsyearround. To encourage thenesting ofduckswithin the area,duck 

boxeswillbe purchased andinstalled on two of theSubarea ponds. Locations for theboxesare identified on 

Wildlife Structure Plan (Figure 2-3). Duckboxes willbe constructed in a mannerconsistent withpastprojects 

at theFCP. Boxeswin be tallrectangular boxeswitha sloping roof anda protective opening thatwin preclude 

predators andunwanted birdsfromutilizing theboxes. Construction should favorthenesting of woodducks 

and mallards in theboxes. Boxes willbe mounted on 4-in. X 4~in. (at a minimum) treated timber that is tall 

enough tomaintain the boxone footabove the high watermark. A typical design for thebox is included in 

AppendixC. 

The cavity dwelling songbirdsexpected to frequent the ponds of the area would benefit from the 

placementofnesting boxes around the area. These birds feed on insects that fly above the water of the 

ponds or pools. A total of three Bluebird and Tree Swallowboxes would be dispersed throughout 

Subareas 1 and 2 (Figure 2-3). The boxes would be placed in areas that are above normal high water 

levels and are along the outside edge of shrubpatches. A typical design of the boxes is included in 

AppendixC. 
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A number of logs and branches from trees that were cut from the area prior to borrow activities have 

been staged on the eastern edge of Subareas 1 and 2. This wood debris will be separated and placed in 

the vernal pools (Figure 2-3) prior to planting the wetlandplugs. The debris will be placed across the 

deepest portion of the pools, leaving open water space aroundthe edge of pools. Debris will not displace 

all the water space in the pool, but will provide breedingand sunning areas within the area of the pool. 

Smaller debris or branches from the pile may be used to construct a small mammal den. The limbs would 

be placed on the ground to form an entry way and at least one dwelling cavity prior to the small brush 

being applied. Leaves or pine needles would then be placed on top in a small layer, Brush pile will be 

placed in areas that win remain above high water for most of the year (Figure 2-3). 

In conjunction withdebrisplacement, pondsandpoolswillbe inoculated with organic richmuck from healthy 

wetlands at the FCPand fromoff-site locations in conjunction withthe OEPA. Buckets ofmuckwillbe 

collected fromthe donorsite and transported to the BARProject Subareas land 2 for placement within its 

pondsand vemal pools. The muckshouldinclude aquatic plants, macro-invertebrates, mud,and waterfrom 

the donorpond or wetland. Muck will be placeddirectly in eachpondand/orpoolalongwater's edge. 

Placement of themuckin the ponds andpoolswillaccelerate thedevelopment of healthy pondsandpools in . 

the areaby transfeningelements of the healthypondsto BAwaterways. 

2.2 SUBAREAS 3. 4. AND 8 

TheseSubareas are grouped togetherbecausetheywillbecome available for restoration in 2004andwill 

supportwetlandmitigation at the FCP. The wetlandareasin theseSubareaswillbe designated as the Wetland 

Mitigation PhaseillProject. They willprovide additional wetlands required underthe June 1995 DOE 

Mitigation Agreement withthe OhioEnvironmental Protection Agency, the U.S.Fish andWildlifeService 

(USFWS), and OhioDepartment of Natural Resources (ODNR). The proposedwetlands in theseareaswillbe 

wide flatswith a minimal berm to maintain approximately six inchesof water across the areaduringthewet 

season. The waterwill flowacrossthe areasas a sheetflow andcross the berminto lowerareasin thesame 

manner. Each Subarea flatwill containa deepwater pondwitha shallow, gentlysloping bottomin at leastone 

direction to promote amphibian development and shorebird useof the pools. The flatswill also contain . 

occasional depressions that willhold waterfor a shorttimeaswaterrecedesduringdry seasons and smallrises 
( 

or mounds that willact as islands duringwet seasons. 

Subareas 3,4 and 8 are in differing statesof excavation. Subareas 3 and 4 havehad the brownclayexcavated 

and the screenedmaterial is storedin thearea for laterplacement in construction of the OSDFcells. The gray 
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clay within the area will be excavated to final grade after the piles of screened clay have been removed. 

This material will also be used in the cells of the OSDP. Restoration will begin once excavation of the 

area is complete. Final grading will be included in the excavation (see Grading Plan, Figure 2-4). 

Restoration needs for Subareas 3, 4, and 8 will include: soil amendment, seeding of wetland and upland 

areas, installation of wetland plugs, placement of live willow stakes in potential high erosion areas, the 

creation of shrub patches, the construction of wildlife structures, and the inoculation ofponds and vernal 

pools with pond muck. Details of these activities are listed below. 

The soils at final grade for restoration are heavy clay subsoil with little or no organic matter or humus. 

Soil amendment will be necessary for establishment ofplant populations in each subarea. Soil 

amendment will consist ofplacement ofa six-inch layer of topsoil on top of the clay. If topsoil is not 

available, compost will be purchased and spread across the top of the clay. Purchased compost will then 

be tilled into the clay to a depth of six inches to provide a layer oforganic rich soil. All soils in each 

Subarea will be amended, including the bottom ofpools or ponds. 

Erosion control becomes the greatest need once grading and soil amendment are complete. Amended 

soils will be seeded in accordance with whether the soil will be in a wetland area (will the soil be 

submerged in water during wet season) or an upland area (will the soil be above high water mark during 

wet season). The flat areas of Subareas 3, 4, and 8 and shallow areas of ponds will be seeded with a 

wetland seed mix (Appendix D). Deepwater areas will not be seeded. The steep slopes on the edge of 

the BA will be seeded with an upland seed mix (Appendix D). These areas include the steep slopes on 

the east edge of Subarea 4; the north edge of Subareas 3 and 4; and the east, south, and west edge of 

Subarea 8. Seed mix will include inoculants for the grasses and forbs. Inoculants may be oJ? the seed or 

applied with the seed during seeding. 

Wetland plugs (Table 2-4) will be purchased for placement along the edge of each pond and pool and in 

shallow shelves of ponds. Plugs will be planted to jumpstart vegetation development in ponds and pools. 

The mixture of plugs is the same as that used for placement in other on-site wetland projects. Sedge and 

rush plugs will be placed inside the high water mark, and wildflower plugs will be installed along the 

edge ofhigh water line. Plugs will be planted a minimum of3 feet apart. 

Live willow stakes will be purchased for use as erosion control along the bottom of berms and slopes 

where the potential for washing of soils exists. The willow species (Table 2-5) are the same as those 

" ....TIJlIAL1U!S01lRCl!SlBOR1\OW AIUlA..•\BANRIlDI'B-04BOR1\OWNlUWPAA!'P·aDO~<pl<mw IS.ZOO4 2:13PM2-9 



FCP-BA-NRRDP-FINAL 
20911-PL-0005, Revision 0 

September 2004 

used on previous wetlandprojects. The willows will be installed three feet apart or in fascines within 

flow areas. 

SUBAREA 3, 4, AND ~ 

SCientific Name 
Carexfrankii 
Carex lurida 
Carex vulpinoidea 
Eupatorium maculatum 
Juncus effuses 
Lobelia cardinalis 
Lobelia siphilitica 
Scirpus altrovirens 
Scirpus cyperinus 
Spargantum eurycarpum 

TABLE 2-4 
- FORB, GRASS, RUSH, AND SEDGE PLUGS 

Common Name Total Needed 
Frank's Sedae 
Bottlebrush Sedze 
FoxSedge 
Spotted joe-pye weed 
Soft Rush 
Cardinal Flower 
Great blue Lobelia 
Dark green Bulrush 
Woolarass ! 

Giant Bur-reed 

TABLE 2-5 

294 
294 
294 
172 
294 
245 
245 
343 
294 
343 

Total 2818 

SUBAREA 3, 4, AND 8 - LIVE CUTTINGS
 

Scientific Name Common Name Total Needed
 
Cepahalanthusoccidentalis Buttonhush 
Comus stolonifera 
Salix discoler 
Salix exigua 
Salix nigrum 
Salix sericea 

SPECIES 

Alnus serrulatB 

Amorpha fruticosa 
AsiminB triloba 
CelastfUs scandens 
Cephalonthus occldentalls 
Comus amomum 
Corylus Americana 
Hypericum spathulatum 
Ile)( vertlcallata 
Rosa palustrla 
Rosa setlgera 
Salix discolor 
Salix arlocephala 
Salix sericea 
Sambucus Canadensls 
Spirea alba 

Red Osier Dogwood 
PUSSy Willow 
Sandbar Willow 
Black Willow 
Silky Willow 

TABLE 2-6 

40 
40 
40 
40 
100 
40 

Total 300 

SUBAREA 3, 4, AND 8 SHRUBS 

TotalNumber 
COMMON NAME Of Plants 

Smooth Alder 24 
False Indigo Bush 16 
Pawpaw 
BIttersweet 2 
8uttonbush 122 
Silky Dogwood 55 
Hazelnut 22 
Shrubby St. John's Wort 25 
Winterberry 60 
Swamp Rose 95 
Prairie Rose 
Pussy Willow 37 
Heart-Leaf Willow 11 
Silky Willow 11 
Elderberry 12 
Meadowsweet 8 

500 
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Sixteen small shrub patches are planned for this portion of the BAR Project (Figure 2-1). Patches, as 

with the Subarea 1 and 2 patches, are composed of various wet tolerant species (Table 2-6) that have 

done well at the FCP in the past. The shrubs will be planted in tight groupings to aid in protection 

actions to prevent browsing and rubbing by deer. Species that have been susceptible to browsing in the 

past will be fenced to protect them from predation. Patch pages providing the specific species to be 

installed in each patch are provided in Appendix B. 

The waterfowl nesting capacity for the BAR Project will be expanded through the placement of a wood 

duck box in each of the Subareas. A total of three boxes will be installed. Locations for the boxes are 

identified on the Wildlife Structure Plan (Figure 2-3). As stated above the boxes will be constructed 

consistent with boxes used in past projects. The boxes will be mounted on 4~in. X 4-in. (at a minimum) 

treated timber approximately one to two feet above the high water mark. A typical design of the boxes is 

included in Appendix C. 

An additional three bluebird boxes will be installed within the Subareas. Locations for the boxes are 

shown in Figure 2-3. The boxes will provide nesting sites for cavity dwelling songbirds that frequently 

feed around the ponds. The boxes will be placed in general proximity to the ponds. Boxes will be 

mounted on a post at the edge of a shrub patch above the normal high water mark. A typical box design 

is included in Appendix C. 

A fox den is proposed for construction on the base of the eastern slope of Subarea 8 (Figure 2-3). The 

den will be constructed from rock taken from the BA during excavation. The rocks will be aligned in an 

excavation cut into the slope. Excavated soils will then be replaced over the stone den. Instructions for 

construction oftypical den are included in Appendix C. 

Additional rocks will be placed in deep water areas ofponds to provide habitat for rock salamanders and 

shelter for crayfish and other water creatures. Rocks will also be placed in some depressions to provide 

sunning areas. More habitat will be provided in the deepwater portion of the Subarea 4 pond by placing 

wood debris on the edge of the deepwater shelf (Figure 2-3). Debris will consist of logs and larger limbs 

from dead trees collected from Certified Areas of the FCP. 



FCP-BA-NRRDP-FINAL 
20911-PL-000S. Revision0 

September 2004 

In conjunction with the installation ofthe wetland plugs, ponds and pools will be inoculated with organic 

rich muck from healthy wetlands at the Fep and from off-site locations in conjunction with the OEPA. 

Buckets ofmuck will be collected from the donor site and transported to the BAR Project Subareas 3, 4, 

and 8 for placement within its ponds and vernal pools. The muck should include aquatic plants, 

macro-invertebrates, mud, and water from the donor pond or wetland. Muck will be placed directly in 

each pond andlor pool along water's edge. Placement of the muck in the ponds and pools will accelerate 

the.development ofhealthy ponds and pools by transferring elements of the healthy ponds to BA 

waterways. 

2.3 SUBAREAS 5. 6. AND 7 

As with the previous section, the remaining wetlands Subareas are grouped together. This grouping 

contains three proposed Subareas that provide a continuous flow wetland system. Each basin contains a . 

wetland or pond that drains successively from the south into Subarea 3. The Subarea 7 wetland flows 

down into and through two ponds in Subarea 6. The ponds in Subarea 6 discharge into a swale that flows 

into a swale in Subarea 5 and then into a large pond in Subarea 5. This pond also receives flow from an 

additional pond located to the ~ast in Subarea 5. The water from these ponds flows into the wetland in 

Subarea 3. The eastern edge of Subareas 5, 6, and 7 is the steep BA excavation slope. The general 

topography of the remaining land of the Subarea is a gradual slope from east to west of approximately 

0.25%. This area includes some variations in the slope to include some depressions and small mounds 

that will provide for diversity in habitat. The depressions will hold water for a short time during dry 

season and the mounds will act as islands during wet seasons. 

Subareas 5,6, and 7 have had most of the brown clays excavated from the area. The gray clays will be 

removed as needed for use in the construction of the OSDF Cells, Additionally some screened soils may 

be stockpiled in this area until needed for the OSnF. Restoration will begin once excavation ofthe area 

is complete. Final grading will be included in the excavation (See Grading Plan, Figure 2-4). 

Restoration needs for Subareas 5, 6, and 7 will include: soil amendment, seeding of wetland and upland 

soils, installation ofwetland plugs, erosion control measures, the creation of shrub patches, the 

construction of wildlife structures, and the inoculation of ponds and vernal pools with pond muck. 

Details of these activities are listed below. 

The soils at final grade, as stated for previous Subareas, are heavy clay subsoil with little or no organic 

matter or humus. Soil amendment will be necessary for establislunent ofplant populations in each 

Subarea. Amendment will consist ofplacement of a six-inch layer of topsoil on top of the clay. If 

topsoil is not available, compost will be purchased and spread across the top ofthe clay. The compost 
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will then be tilled into the clay to a depth of six inches to provide a layer of organic rich soil. All soils in 

each Subarea will be amended, including the bottom ofpools and ponds. 

Erosion control becomes the greatest need once gradingand soil amendment are complete. Amended 

soils will be seeded according to whether the soil will be in a wetland areas (will the soil be submergedin 

water during wet season) or an upland area (will the soil be above high water mark during wet season). 

The flat areas of Subareas 5, 6, and 7 and shallow areas of ponds will be seeded with a wetland seed mix 

(Appendix D). Deepwater areas will not be seeded. The steep slopes on the edge of the BA will be 

seeded with an upland seed mix (Appendix D). These areas include the steep slopes on the east edge of 

the Subareas. Seed mix will include inoculants for the grasses and forbs. Inoculants may be on the seed 

or applied with the seed during seeding. 

Wetland plugs (Table 2-7) will be purchased to jumpstart vegetationdevelopment in ponds and pools. 

Plugs will be planted along the edge of each pond and pool and in shallow shelves ofponds. Sedge and 

rush plugs will be placed in shallow water areas and wildflower plugs will be installed along the edge of 

the high water line. Plugs will be planted a minimum of 3 feet apart. 

TABLE 2-7 
SUBAREA 5, 6, AND 7 - FORB, GRASS, RUSH, AND SEDGE PLUGS 

Sclentifie Name Common Name Total Needed 
Carexfrankii Frank's Sedge 147 
Carex lurida Bottlebmsh Sedge 147 
Carex vulptnoidea FoxSedge 147 
Eupatorium maculatum Spotted joe-pye weed 75 
Juncus effuses Soft Rush 147 
Lobelia cardinalis Cardinal Flower 98 
Lobelia siphilitica Great blue Lobelia 98 
Scimus altrovirens Dark green Bulrush 147 
Scimus cyperinus Woolgrass 147 
Sparsanium eurycarpum Giant Bur-reed 147 

Total 1300 

TABLE 2-8 
SUBAREA 5, 6, AND 7 - LIVE CUTTINGS 

Scientific Name Common Name. Total Needed 
Cephalanthus occidentalis Buttonbush 60 
Comus amomum Silky Dogwood 40 
Comus stoionifera Red Osier Dogwood 40 
Salix ertocephala Heart LeavedWillow 40 
Salix nigrum Black Willow 80 
Salix sericea Silky Willow 40 

Total 300 
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Live willow stakes will be purchased for use as erosion control along the bottom of swales and at the 

base of slopes where the potential for washing ofsoils exists. The willow species (Table 2-8) are the 

same as those used on previous wetlandprojects. The willow stakes will be installed three feet apart or 

in fascines within flow areas. 

Twelve small shrub patches are planned for this portion of the BAR Project (Figure 2-1). Patches are 

composed of various wet tolerant species (Table 2-9) that have done well at the FCP in the past. The 

shrubs are to be planted in tight groupings to aid in protection actions to control browsing and rubbing by 

deer. Species that have been susceptibleto browsing in the past will be fenced to protect them from 

predation. Patch pages providing the specific species to be installed in each patch are provided in 

Appendix B. 

Installation of additional wood duck boxes is planned to provide adequate nesting sites for cavity 

dwelling ducks. A total ofthree boxeswill be installed. Locations for the boxes are identified on the 

Wildlife Structure Plan (Figure2-3). As stated previously the boxes will be constructed consistent with 

boxes used for past projects. The boxes will be mounted on 4-inch X 4-inch (at a minimum) treated 

timber approximatelytwo feet above the high water mark. A typical box design is included in 

Appendix C. 

TABLE 2-9 
SUBAREA 5, 6, AND 7 - SHRUBS 

SHRUBS 
Total Number 

SPECIES COMMON NAME Of Plants 

Alnus serrulata Smooth Alder 33 
Amoroha fruticosa Falee Inalgo Bush 27 
Aslmlns trlloba Pawpaw 20 

-. Celastlus scanaens Bittersweet 4 
CeDhalanthus cccldentalls Buttonbush 61 
Cornus amomum Silky Dogwood 23 
Corvlus americana Hazelnut 31 
Hyperloum spathulatum Shrubby St. John's Wort 23 
lIex verticallsta Winterberry 26 
Rosa palustrls Swamp Rose 41 
Ross setigera Prairie Rose 36 
Salix discolor Pussy Willow 58 
Salix erlocephala Heart-Leaf Willow 23 
Salix serlcea Silky Willow 29 
Sambucus cenadensis Elderberry 10 
Spirea alba Meadowsweet 17 

460 

Three bluebird boxes are planned for installation (Figure 2-3). The boxes will provide nesting sites for 

cavity dwelling songbirdsthat frequently feed around ponds. Boxes will be placed in general proximity, 

to the ponds. Boxes would be mounted on a treated post at the edge of a shrub patch above the normal 

high water mark. A typical box design is included in AppendixC. 
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Two small mammal dens are proposed for this area (Figure 2-3). The dens will be composed of limbs 

and small brush collected from certified areas of the FCP. The limbs will be placed on the ground to 

fonn an entry way and at least one dwelling cavity prior to the small brush being applied. Leaves or pine 

needles would then be placed on top in a small layer. Brush piles will be placed in areas that will not be 

normally flooded. 

Habitat for amphibians and other water dwellers is needed for the pools and ponds of these Subareas. 

This need can be met by placing large rocks singularly or stacked in depressions, vernal pools, or ponds. 

Proposed locations for their placement is shown in the Wildlife Structure Drawing (Figure 2-2). More 

habitat can be provided in the deepwater portion of ponds by placing wood debris on the edge of the 

deepwater shelf (Figure 2-3). Debris will consist of logs and larger limbs from dead trees collected from 

Certified Areas ofthe FCP. 

In conjunction with the installation ofthe wetland plugs, ponds and pools will be inoculated with organic 

rich muck from healthy wetlands at the FCP and from off-site locations. Buckets ofmuck will be 

collected from the donor site and transported to the BAR Project for placement within the ponds and 

vernal pools. The muck should include aquatic plants, macro-invertebrates, mud, and water from the 

donor pond or wetland. Muck will be placed directly into each pond and/or pool along the water's edge. 

Placement of the muck in the ponds and pools will accelerate the development ofhealthy ponds and 

pools by transferring elements of the healthy ponds to BA waterways. 

2.4 PRAIRIE 

Restoration of the areas around the perimeter of the BA excavation will require different activities from 

those within the excavation. There will be no grading required for these areas. The Borrow Area Haul 

Road will have to be removed once excavation and hauling are complete. The soil and rock that make up 

the road will be removed and the footprint returned to a cleared condition. The stratum within these 

areas contains a topsoil layer in place. The area also contains a vegetative cover of fescue and other 

pasture grasses. The rolling topography ofthe area allows for moderate drainage ofwater. The majority 

of this old pasture is planned for conversion to a native tall-grass prairie (Figure 2-2). The figure 

identifies these areas as Seeding Patches. These areas will be converted either within the spring or fall 

planting season to allow for seeding of the areas within the timeframe identified in Appendix D. The 

seeding areas located on the eastern edge of the BA excavation (Figure 2-2), contains land included in 

the Mid-Valley Pipeline Easement. Mid-Valley Pipeline will have to be notified of work within the 

pipeline easement boundary. To accomplish the transformation from an old pasture to a prairie, the 

following activities will be required: elimination of current pasture grasses, shallow tilling of soils, and 

seeding ofnative grasses. These restoration activities are discussed further below. 
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The pasture grasses are too thick to allow sufficient germination and development of stands of native 

grasses; therefore, the pasture grasses must be eradicated prior to seeding. The most cost effective 

method for eliminating the current grasses is to spray the area with a glyphosate mixture. Two 

applications of the mixture will be applied in the growing season prior to seeding. The area will be 

allowed to brown between applications and prior to application of seed to the area. If the ground is 

compacted or the area cannot be sprayed to allow for seeding within the allowed timeframe, then the area 

will bedisked to prepare the ground for seeding. Disking will break up compacted soils and would 

expose soil for seed germination. Disking will be limited to the top six inches of the soil. The area will 

then be seeded using a seed drill. The seed mixture will be an upland seed mix of grasses and forbs as 

identified in Appendix D. Any areas that will not drain or drains slowly could be seeded with a wetland 

seed mix. 

2.5 SAVANNA 

To broaden the diversity of the BAR Project, a savanna is being proposed for the area. The savanna will 

consist of an upland native prairie interspersed with oaks. Located on the eastern edge of the BA 

excavation (Figure 2M2), the proposed area contains the land included in the Mid-Valley Pipeline 

Easement. Mid-Valley Pipeline will have to be notified of work within the pipeline easement boundary. 
~ 

No trees will be planted within the footprint of the easement. There will be no excavation required for 

this area. To accomplish the transformation from an old pasture to a savanna, the following activities 

will be required: elimination of current pasture grasses, tilling of soils, seeding ofnative grasses, and 

planting oftrees. These restoration activities are discussed further below. 

As with the development of the prairies above, the area would be converted from old pasture fields to tall 

grass prairie using the measures addressed above. Oak trees (Table 2-10) would then be interspersed 

throughout the area. Oaks would be planted in small groups of three or four on the southwest corner. As 

trees are planted to the north and to the east, the number planted in groups would diminish and plantings 

would be further apart. 

TABLE 2-10 
SAVANNA - SAPLINGS 

Numbar 

SPECIES COMMON NAME Plants 

QUBICUS alba White Oak 3 

Quercus bicolor Swamp White Oak 9 

Quercus macrocarpa Bur Oak 88 

Tota 100 
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2:6 AESTHETIC BARRIER ENHANCEMENT 

The aesthetic barrier helps shield current borrow activities and also helps shield the proposed wetlands 

construction from Willey Road traffic. The barrier is composed currently ofonly saplings. As the trees 

grow, the shielding will decrease with the overstory development; there will be less low limbs as 

hardwood trees get taller. To continue to provide shielding in the future, additional plantings are 

proposed for the Aesthetic Barrier. The area of the barrier would be expanded (Figure 2-2) and 

additional trees (Table 2-11) would be planted within the expanded footprint. Shrubs (Table 2-12) would 

be interspersed between existing trees and within the expanded footprint. Seedlings (Table 2·13) would 

finally be planted throughout the barrier. The shrubs and younger trees will provide additional shielding 

needed at ground level. All woody plants would be installed in accordance with the requirementsof 

Appendix E. 

TABLE 2·11 
AESTHETIC BARRIER - SAPLINGS 

Number 

SPECIES COMMON NAME Plants 

Acer rubrum Red Maple 9 

Acer saccharum Sugar Maple 2 

Aesculus glabrll Ohio Buckeye 2 

Cercis Canadensis Redbud 3 

Cornus alternifolla Alternate-leafed Dogwood 2 

Cornus florida Flowering Dogwood 3 

Comus racemosa Grev Dogwood 3 

Crataegus mollis Downy Hawthorne 2 

Fagus grandlfolia Beech 1 

Fraxinus Americsna White Ash· 2 

Fraxlnus pennsylvanlcum Green Ash 2 

Gymnocladus dlo/ca Kentucky Coffetres 1 

Juglans nigra Black Walnut 3 

Uriodendron tulipifarll Tulip Poplar 2 

Prunus sarotina Black Cherry 1 

Quercus alba White Oak 4 

Quercus bicolor Swamp White Oak 3 

Quercus macrocarpa Bur Oak 9 

Quercus paluatrls PinOak 2 

Quercus rubra Northarn Red Oak 8 

Tllia Americana Basswood 1 

Tota 65 
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TABLE 2-12 
AESTHETIC BARRIER - SHRUBS 

Numbef 

SPECIES COMMON NAME Plants 

Amelanchier arborea Downy servlceberrv 30 

Amorpha frutlccea False Indigo Bush 15 

Aslmlna triloba Pawpaw 8 

Camps!s radlcans Trumpet Creeper 8 

Carpinus carolinian a American Hornbeam 12 

Comus racemosa Gray Dogwood 5 

Creteagus mollis Downy Hawthorne 12 

Hememells virginians Witch Hazel 28 

L1ndera benzoin Spicebuah 14 

Physocarpus opulifolius Ninebark 24 

Rhus glabra Smooth Sumac 8 

Rhus typhlna Staghom Sumac 5 

RUbus occidentalis Black Raspberry 12 

Staphylea trlfolla Bladdernut 26 

Symphoricarpos orbiculatus Coralberry 24 

Total 230 

TABLE 2-13 
AESTHETIC BARRIER - SEEDLINGS 

Number 

SPECIES COMMON NAME Plants 

Acer sacchatinum Silver Maple 24 

Acer saccharum Sugar Maple 128 

Carva cordiformls Bitternut Hickory 14 

Carya laclnlosa Shellbark Hickory 16 

Carya ovata Shagbark Hickory 16 

Fagus gfandlfolia Beach 72 

Fraxinus americana White Ash 29 

Juglans nigra Black Walnut 20 

L1rlodendron tullplfera Tulip Poplar 14 

Prunus serotlna Black Chefty 14 ) 

Quercus alba White Oak 29 

Quercus rubra Red Oak 24 

Total 400 
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3.0 FIELD IMPLEMENTATION 

This section describes the activities that will be undertaken to implement the ecological restoration 

components discussed above. There are four major phases of implementation: grading, site preparation, 

installation ofvegetation, and wildlife structure installation. Fluor Femald Building Trade personnel will 

perform the fieldwork. All activities will be undertaken in accordance with Module 1 and 2 ofthe Soils 

Excavation and On-Site Disposal Facility Construction Work Activities Traveler. This document 

describes the health and safety requirements for all restoration activities at the FCP. Field personnel will 

be briefed on the Traveler modules as well as this NRRDP prior to commencement of field activities. 

The project Construction Manager will provide direction for all grading and site preparation operations 

for the project. The Restoration Ecologist will provide technical direction and oversight of field 

personnel during vegetation and wildlife structure operations. 

3.1 PROJECT SCHEDULE 

The BAR Project area can be broken up into two general areas: BA Excavation Footprint and the 

BA Perimeter. Work in the excavation footprint is dependant upon the OSDF schedule for release of 

Subareas. When final grades have been reached and all required clay has been excavated, the 

Construction Manager will release the areas for restoration work. The tentative schedule, pending 

release, would allow for work to begin for Subareas 3, 4, and 8 in the Fall 0[2004 and for Subareas 5, 6, 

and 7 in the Spring of2005. 

Subareas 1 and 2 were released previously for restoration. These areas are available for scheduling with 

the approval of this plan. Planting and installation ofwildlife structures can begin in the first planting 

season following document approval. Work in perimeter areas with the exception ofSeeding Patch 1 

have been released for work and are available for restoration with the approval of this plan. Seeding 

Patch 1 will be released when soil piles have been removed and the area will no longer be required for 

laydown. 

3.2 SITE PREPARATION
 

Site preparation involves all the activities necessary to prepare restoration areas for plant installation._
 

Activities include the establishment of construction boundaries, access points, and staging areas;
 

excavation of area to final grade; and soil amendment. Each ofthese items is discussed in more detail
 

below.
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3.2.1 CONSTRUCTION AREABOUNDARIES ANDACCESS 

Figure 3-1 shows the locationof constructionarea boundaries, accesspoints, and stagingareas. The 

main access into the restoration area will be BorrowArea HaulRoad. Constructionwill establishand 

maintainan entry route (Figure2-1) from the Haul Road to the base of the excavationslope from which 

all Subareascan be reached. Entry surface wouldbe composed of Geogrid materialbase. The 

honeycomb pattern of the Geogrid will be filled half way with gravel to provide a solid base and allow 

for quickerdrainage. The remainderof the honeycomb void will be filled with clay. The surface will be 

supplemented with topsoil once restoration workwithin the excavation footprint is complete and seeded 

to tall grass prairie. This entry route will provide access to the area for current gradingand planting 

operations,as well as, future monitoring and general access. Limitedaccess can be accomplished from 

the SouthAccess Road; A pull off is located on northern end of SouthAccess Road,but the steep slope 

ofthe banks can limit use on wet days. 

3.2.2 EQUIPMENT AND MATERIAL STAGING AREAS 

Staging areas for material and equipmentwill be established in several locations. SeedingPatch 1 will 

contain a laydownarea for mulch and planting stock Additional satellite woodchip storageareas may be 

required for ease of distribution. The RestorationEcologistwill establish these satellite areas in the 

field. Planting stock will be staged adjacent to woodchip pile that will be establishedin the laydown 

area. In the fall of2004, four separaterestorationprojects will be underway. A central plant stagingarea 

will be established in this area for the four restoration projects. Daily planting assignments for the . 

various restoration projects will be distributed fromthis central stagingarea. Materials such as fencing 

and seed will be stored at Building 12G on the Old North AccessRoad. Tools and equipmentwill be 

staged at T-139. 

3.2.3 GRADlNG 

Final grading will be initiated after all borrow activities are complete. A ConstructionManagerwill 

direct the removal ofclay from the excavationfootprint and ensure the soils are at fmal grade before 

releasing the areas for restoration. The area within SeedingPatch 1 will be released for restorationonce 

the materials from the laydownhave been removedand the soils are returned to grade. The BorrowArea 

Haul Road will be removed once the borrow excavation and removalhave been completed. The road 

surface and aggregatebase will be pulled out and the originalgradere-established. There will be no 

gradingrequired in the rest of the BA perimeter; these areas are already at grade. 
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3.2.4 SOIL AMENDMENT 

A Construction Manager will direct soil amendment activities. There are two possible amendments for 

the soils in the excavation footprint of the BAR Project. The first possible amendment is to spread a 

layer of topsoil over the entire surface of the excavation footprint. Topsoil may be taken from the topsoil 

pile in the area of Seeding Patch 1 and used in Subareas 3 - 8. The second possible amendment is to add 

compost to the soil. Compost may be used if topsoil is not available for the entire area. Compost may be 

purchased and delivered to the staging area. The compost may be spread over the area to be amended 

and tilled into the top six inches of clay. Tilling may be accomplished using a tiller or disk. 

Soil amendment for the BA Perimeter will consist of spraying herbicide on the areas to be converted to 

tall grass prairie and Savanna. Ifweather conditions prevent the application ofherbicide in a timely 

manner, then the soils can be prepared for seeding by disking the area with a tractor and disk to a depth 

of six inches until the grasses are cut up sufficiently to expose large areas of soil. 

3.2.5 Herbicids; Application 

BA Perimeter areas being converted from pasture to prairie or savanna will be treated with herbicide to 

aid in the conversion. The areas will need two applications of glyphosate herbicide prior to seeding. The 

two applications should be made approximately 30 days apart. The last spraying should be applied 

approximately two weeks prior to seeding. A licensed contractor shall apply the glyphosate mixture at a 

rate consistent with manufacturer's specifications. 

3.3 VEGETATION INSTALLATION 

The establishment ofnative vegetation is a primary goal ofthe NRRDP. This will be accomplished in 

several ways. Native grasses and wildflowers will be established through seeding across prepared 

seedbeds and by installation ofherbaceous plant plugs into wetland areas. Woody native plants will be 

installed as live cuttings in high flow areas and as container grown and bare root trees and shrubs in 

patches. Implementation of these methods is discussed in more detail below. 

3.3.1 Seeding 

All seeding will be conducted pursuant to the seeding specification (Appendix D). A Restoration 

Ecologist will direct the seeding operations, determining which type of seeds will be used in each area 

and the method of application. Seeding activities will be broken down into perimeter areas, excavation 

cut banks, and Subarea basin wetland seeding. These are discussed below. 
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As stated in Section 3.2.4 above, areas in the perimeter areas will be seeded following two applications 

ofglyphosateherbicide. These areas will then be seeded with an upland mesic grass and forb mix, with 

the exception of several small wet areas within the seeding patches that will hold water for an extended 

period of time due to drainage constraints. A wet prairie mix will be seeded within these areas. Seeding 

ofperimeter uplandswill be completedwith a seed drill pulled by a tractor when possible. Grasses and 

forbs will be mixed in the large box of the seed drill and mycorrhizae will be placed in the small box 

allowing seed and inoculant to be applied at the same time. 

After each of the Subareas has been released for restoration and the soil amendment is complete, the 

banks of that Subarea will be seeded with the upland mesic grass and forb mix. Banks with a slope of 5 

to 1 and less will be seeded with the seed drill in the same manneras described above. Banks with a 

slope of greater than 5 to 1 will be broadcast seeded. These banks will be broadcast seeded in 

accordance with the requirements listed in AppendixD. 

After each of the Subareas has been released for restoration and the soil amendment is complete, the 

Restoration Ecologist will ensure the Subarea basin wetlands are seeded with the wet prairie mix as listed 

in Appendix D. Seeding will be performed with a seed drill pulled by a tractor when possible. Grasses 

and forbs will be mixed and placed in the large box of the seed drill as stated above with the upland mix. 

The mycorrhizaeinoculant will be placed in the small box. When soil moisture conditions prohibit the 

use of the seed drill, seed will be broadcast using hand broadcasters. In the event of needing to hand 

broadcast, application of the grasses and forbs can be madejointly or separately. The mycorrbizae will 

be seeded with a separate seeder. Seed and mycorrhizaewill be raked into the soil following dispersion 

and mulch spread over the area. Application and mulching will be accomplished in accordance with the 

requirements of Appendix D. 

3.3.2 Herbaceous Plants 

The use ofherbaceous plants will be limited to shallow areas ofvemaI pools, ponds, and wetland 

features. The tables in Section 2 of this document list the species and quantities ofplugs to be installed 

in each Subarea. The Restoration Ecologist will identify specific locations for placement ofplant 

species. Plants will be delivered to the site in 2.375"inch square open-bottompots. These plants must be 

staged by placing them in water immediatelyupon arrival at the FCP. Herbaceous plant installation will 

be conducted using a dibble bar or shovel. Plants will be carefully removed from their pot and placed 

into the planting hole, keeping the root mass and soil ball intact. The plant is then gently pressed into 

place by hand. Field personnel should make sure that no roots are exposed. 
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Donor herbaceous vegetation maybe imported into the area wetlandareas from other restoration projects 

at the FCP or from off-site donorwetlands. Field personnelwill use a round point shovel to transplant 

root wads from established standsof desirable wetlandspecies. The Restoration Ecologistswill identify 

plants to be used and locations for planting. These establishedplants will rapidlyspread via root 

sprouting, acceleratingthe establishment of nativewetland vegetation. In addition, the soil, water, and 

organicmatter that accompany the transplants serve to inoculate created wetlands with desirable 

mycorrhizae and macro-invertebrates. 

3.3.3 Live Stakes 

Live willow cutting speciesand quantities have been identified in Section2 tables. The willow stakes 

will be installed by driving the cuttinginto the ground to a depth of one-halfto two-thirds the lengthof 

the stake, or by securingfascines oflive cuttings in a trench. Cuttingswill be placed to secure the soil 

from erosion in areas thathave the potential for increased water flowor for erosion. Installation of Jive 

willowcuttings shall be in accordance with the requirements of AppendixE. The Restoration Ecologist 

can designate alternate methods whensoil conditionsprohibitdriving of stakes. 

3.3.4 Woody Trees and Shrubs 

Plantingactivities involve the establishment of trees and shrubs across the projectarea. All planting 

activities, with the exception of the Aesthetic Barrier, will be conducted pursuantto the densities 

documented in the NRRP (DOE2002a)(160 trees/acre, 90 shrubs/acre, and 400 seedlings/acre). 

Densities for the AestheticBarrierare lower for the trees/acreand 230 shrubs/acre. Densities within 

wetlandshrub patches will meet the 90shrubs/acre target. The shrubswill not be spread over the entire 

area but will be groupedin tight patch groupings for increasedprotection. The savanna will have less 

than the 160 trees/acre. 

Woodyplants will be installed in the samemanneras other ecological restoration projects at the FCP. 

Each Subarea will be dividedinto smaller plantingpatches (Appendix B). Eachplanting patch will be 

laid out in the field and planting locations identified. The plants will be stagedat a central locationand 

taggedto identify patch location. Field personnel will place plants in the appropriate patches and install 

thempursuant to the plantingspecifications in AppendixE. This methodwill allow the Restoration 

Ecologistto strategicallyplace speciesbased on its habitat requirements, distribution patterns, exposure, 

topography, deer pressure, hydrology, soils, etc. 
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Bare-rootseedlings will be grouped by patch. Field personnel willbe instructed by the Restoration 

Ecologist to randomlydistributethe seedlings within the patch area. Seedlings will also be installed 

pursuantto the specification in Appendix E. 

All plant material will be procuredfromlocal sources, if possible. All trees shall be at least one-gallon 

containersize, grownin "spin-out" containers to preventroot binding. Shrubsmust also be grownin 

"spin-out"containers, and must be at leastone foot tall. Seedlings maybe containergrownor bare root. 

Certainspeciesmay not be available locally, if at all. The Restoration Ecologistwill determine the 

appropriate substitution for a plant. The function of the plant as listed in Table 3-1 willbe used as a 

guide to determining substitutions. 
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4.0 MONITORING AND MAINTENANCE 

4.1 MAINTENANCEACTNITIES 

Maintenance is critical to the success of the BARProject. Activities that will be required for the BAR 

Project may include watering, deer control, and invasive species control. These activities are discussed 

in more detail below. 

4.1.1 Watering 

Each plant will be watered at the time of installation. Watering will also be carried out as needed during 

the first six weeks following plant installation as required per Specification 2940 (Appendix-E). 

Watering will also be carried out beyond the initial six-week period as directed by the Restoration 

Ecologist if drought conditions persist during the first growing season. 

Water is not directly available for the project area. Water will be made accessible for watering 

operations via polyethylene tanks on trailers or water trucks. Watering will be carried out either directly 

via hose, tree gator and/or bucket, or remotely via water cannon. Watering may be carried out during the 

second growing season if significant drought conditions occur similar to the summer of 1999 and 2002. 

For seeded areas, the planting window restrictions in the attached seeding specification help to ensure 

that sufficient soil moisture exists forgennination and survival of seeds. Weather patterns will be a 

contributing factor in timing of seed application. Some watering may be needed the first season if 

drought conditions threaten the survival of germinated seed. 

4.1.2 Deer Control 

Installed trees and shrubs must beprotected from deer browsing and rubbing in order for forest 

restoration efforts to be successful. Experience from past restoration projects at the FCP show that 

exclosure fencing is the most effective means ofprotection. The Restoration Ecologist will clump shrub 

plantings and some tree plantings in order to maximize the effectiveness of fencing. Field personnel will 

then install welded wire or deer exclusion fencing around plant material. In the event that fencing is not 

practical, the use of tree tubes and repellant sprays will be employed to protect trees and shrubs. 

4.1.3 Invasive Species 

The forest restoration concept developed in the NRRP depends on ecological succession as the primary 

component. Without adequate control, invasive and aggressive species may impede or prevent natural 
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succession and alter the intended course ofmaturation for restored areas. Therefore, field personnel will
 

mechanically remove or apply glyphosate herbicide to thistle varieties, Typha spp., and Phragmites spp.,
 

present in the AIPll planting areas.
 

4.2 MONITORING
 

Both Implementation and Functional Monitoring will be conducted for the BAR Project. The portions of
 

the BAR Project that are being constructed as a wetland mitigation project will have more intensive.
 

monitoring than the remaining subareas and project perimeter.
 

4.2.1 Wetland Mitigation Monitoring 

For Subareas 3, 4, and 8 (i.e., wetland mitigation), implementation monitoring will include water level 

measurements, water quality measurements, wetland plant surveys and soil analyses for a three-year 

period. The DOE Office of Legacy Management, the Post-Closure site steward, will complete this 

monitoring after FCP cleanup has been completed. Monitoring will also be documented with 

photographs. Plant survival and herbaceous coverage will only be evaluated in the first year after project 

completion. To facilitate plant survival evaluations, all sapling trees and shrubs will be tagged with a 

unique number, which will be recorded on patch-specific data sheets. Mortality counts will be conducted 

at the end of the first growing season following completion ofproject area restoration. For 

Implementation Monitoring of seeded areas, herbaceous cover will be evaluated pursuant to the process 

and criteria set forth in the 2002 Consolidated Monitoring Report for Restored Areas (DOE 2003). 

4.2.2 hnplementation Monitoring for Balance ofBAR Project 

Implementation monitoring parameters for the BAR Project will consist ofplant survival and herbaceous 

cover measurements. Mortality counts will be conducted at the end of the first growing season following 

completion ofeach phase ofrestoration. For implementation monitoring of seeded areas, herbaceous 

cover will be evaluated pursuant to the process and criteria set forth in the 2002 Consolidated Monitoring 

Report (DOE 2003). 

4.2.3 Functional Monitoring 

Functional Monitoring will also commence following restoration. In accordance with the current Functional 

Monitoring schedule, completed prairie areas will be evaluated in 2004 and completed forest areas will be 

evaluated in 2005. As with Implementation Monitoring methods, the methods, results, analyses, and 

reporting are conducted under the Annual Consolidated Monitoring Report for Restored Areas. 
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SCS SOILS DRAINAGE CLASSIFICATION
 

FERNALD CLOSURE PROJECT
 

Symbol Name Slopes (%) Drainage Classification 

MoE2 Miamian~Hennepin silt loam 25~35, eroded Well drained 

RdA Raub silt loam 0-2 Somewhat poorly drained 

XfA Xenia silt loam 0-2 Moderately well drained 

Xf82 Xenia silt loam 2~6, eroded Moderately well drained 
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MOE2-:-Mlamlan.Hennepln slit teams, 25 to 35 
percent slopes, eroded. These deep, steep, well 
dtaJned soilsare on dissected partsof glacial till plains 
of Wisconsinan age, Most areasof this corryple~ are long 
and narrow and range from 10 to 60 acres In size. They 
are about 40 percentMiamian slit Joa':'l and 40 ~ercent 
Hennepin silt loam. The MiamIan soli IS on the rlqge 
crests andshoulder slopes and loe slopes, and the 
Hennepin soil is on back slopes. where erosion has 
been more active. Areas of the Miamian and Hennepin 
soils are soIntricately mixed, or 8,0 small, that it Is not 
practical to separate them at the scale usedin mapping. 

The Miamian soil typ(cally has a surface layerof dark 
yeJlowisl'l brown, friable slit loam about 4 Inches t~lck. , 
The subsoil Is about19 Inchesthick. The upperpart of 

"the subsoil is darkyellowish bJ?own, friable silty-clay 
loam; andthe lowerpart is darkyellowish brown, firm 
clay loam. The substratum to a depth of about60 Inches 
Isrlg~l olivebrown, firm clay loam glacial till. 

The Hennepin soli typically has a surface layerof very 
. dark grayish brown, frlable slit loam about2 Inches, thick; 
The subsoil Is yellowish brown, friable loam about 12 
inches thick. The substratum to a depth of about 60 
Inches Is darkyellowish brown, firm loam glacial tll/. 

Included In mapping. and making up about20 percent 
. of most areas. are narrowstripsof steeper solisand 

narrow areas of well drainedGenesee and Lanier soils 
on flood plains. ' 

Permeability Is moderately slowIn the Mlamla~ soli 
, . a.nd moderately slow 9r sl~w In the Hennepin s~lI. The 

available watercapacity is moderate In both sorls. Runoff 
Isveryrapid. The organic matter content is moderately 
lowin both soils. 
, The SQlls In this complex are used mainly as woodland 
&rJd pasture. Theyare unsuited to cultivated crops and 
are moderately well suited to pasture",plants. Slopesare 
toosteep for safe operation of modern farm machinery. 
Erosion is a severe hazard it adequate plant coverIs not 
mamtalned:'Gmzing when the solis are wel ~auses 
surface compaction and excessive runoffand reduces 
Yields. Thetrash·mulch seeding melhod reduce,s.erosion 
during reseeding. Proper s~ocking, pasture' rotation;' 8!'ld 
restricted graZing when the- soils are wet help ~eep the 
pastUre plarits and the soils in good condition. 

These solis arewell SUited to trees. The slope, 
however, severely limIts the use of planting and 
harvesting equipment. Logging roads andskid trails ; 
Should be constructed on the contour wherever possible. 
Plant competition can be reduced by spraying, cutting, or 
girdlfng. 

.: These soilsarepoorly suitedto building site 
development, sanitary facilities, and many recreation 
uses. ConstructIon for recreation andurban usesIs very 
difficult. Deepexcavations are needed for theseuses. 
RetainIng walls areused fn manyareas. Erosion Is a 
verysevere hazard If vegetation 'is removed. Hiking 
pathsand trailsshould be established across the slope, 
Wherever possible, and permanent steps shouldbe used 
where the patns go up and down the slope. Mostareas ' 
are esthetiqally pleasi,ng and are very beneficial as open 
space. , 

These solisare in capability subclass Vile and 
. woodland suitability subclass 1r. 
! 

. fldA-Raub slit loam; 0 to 2 percent slopes. This 
deep, nearly level, somewhat poorlydrainljld soil is on 
WisJ::onsinan till plains. It Is adjacent to depressions and 
shallow drail'lageways. Most areasare oblong or fan 
shaped and range from 3 to 20 acres. In size. 

Typically, the surface layeris very dark grayish brown, 
friable silt loam about 9 Inches thick. The subsurface 
layer Is very dark grayish brown, friable slit loam about5 
Inches thick. The subsoil is brown, dark yellowish brown, 
andyellowiSh brown, mottled, firm silty.clay loamand 
clay'loam about 38 inchesthick. The substratum to a 
depthof about 60 inches is yellowiSh brown, mottled, 
friable c.lay lqam. In somaplaces the soil is wetterand 
has' a thicker' mantle of loess. 

Included in mapping, and making up about 15 percent 
of most areas, are a few small areasof moderately well 
drained Danasoils. These solis are slightlyhigheron the 
landscape and are more sloping. 

The seasonal high water table Is between depthsof 
12 and 36 Inches in winterand In spring and other 
extended wet periods, This soil has moderately slow 
permeability ~nd tl/gh available water capacity. Runoff Is 
slow.The soli /:las high organic matter content and good 
tilth. The subsoil Is dominantly stronglyacid to slightly 
acid; In some places it is neutral in the lower part. 

This8011 is mainlyused as cropland. It Is well 8uited to 
corn, soybeans. wheat,and hay and to pastureplants. It 
can be used for row cropsyeer after year under optimum 
management Drainage Is the inaln management 
concern. This soli dries810wly:ln spring, and In areasnot 
artificially dralned, plantingIs delayed in most years. 
Surf,ce and I!lubsurface drain. are used. Soli compaction 
Is a problem It heavymachinery Is used. 

Thissoli Is pooi1y suitedto use as a site for buildings 
and~o use'a9 septic tank absorption fields, and it is 
moderately well suIted to mal'lY recreatIon uses. Wetness 
an~ moderately slow permeability limit these uses. 
Curtain drainscan lower the ~easonal high water tableIn 
septic tank absorption fields. Altematlng septic tank 
ab~~rptlon fields can also help overcome the wetness 
an~ permeability limitations. aUlldlng sites should be 
lantlscaped so that surface \Vater drains away from 
fouhdatlons. The use of this soil as a site for local roads 
and'streets Is limited by thel~w strength of the soli and 
by ~e hazard of frost action in the soil. Those limitations 
can be overcome by prOViding artificialdraInage and by 
using a suitablebas~' material. 

Thissoi/ls In capabilitysubclass I/w. It is not assigned 
to a woodland suitability subclass. 



XfA-Xenla slit loam. '0. tCi 2 percent .'()pes. This 
deep, nearly level, moderately w~1I drarned '5011 Is on the 
'broaa flats on the Wisconsinan till plains. Mostareas are 
Irregularly shaped and range from 5 to 50 acres In site. 

Typically. the surface layerIs. brown, frlaple slit loam 
about 9 Inches thick. The subsoil Is about S1/nches 
thick. The upper part of t/1e subsOil Is yellowish brown 
and dark yellowish brown; mottled, friable silty.clay loam; 
andthe lowel' part Is yellowish brown, tnottled, firm clay 
loam:The substratum to a depth of about 62 inches Is 
light olive bro~n, mattled>frlab'IS loam glacial till. In a few 
areas the soll'Js better.drained, andin some areas It Is 
40 to:72 inch~s deep to'b"edro:Ck. 

IncludEtd in:mapping, and mak.lng up about 15 percent 
0.1. most areas. are some.wh~t poorry dralneet.F1ncastle 
solis along waterway~ and in de~ression8 andwell . 
drained Miamian salls on rlses. . 

The seasonal.hlgh watel'table /8between depths of 24 
and72 Inch.es in spring and otherextended wet 
periods. Permeability Is moderatelY slow, available water 
capacity Is high. and ru.noff Is slow. This soli IshIghlY 
corrosive to steel, and tM potential for Itost action Is 
high. . 

This 11011 Is used mainlY as cropland andpasture. It Is 
wellsuIted to corn, soybeans, wheat, hay,and pasty[s. 
plants. Rowcrop.s can be groWl"l year afteryearif well 
managed, RegUlar addition of organic mstterreduces 
surface crusting and Incr_Ises soli fertility. Subsurface 
drains areneeded In included wetter soils. Grazing When 
the 8011 Is wetcauses· surfacecompaction, Increases 

.runOff, andreduces yIelds. Proper stocking, pasture
 
rotation, and restrIcted. grazing when the soli Is wet help
 
keep thepasture plants and the soil in goodcondition.
 

This soil Is well suited to trees. Plant competition can 
be reduced by spraying, mowing, or disklng. 
. Thissoli is moderately well suited to USE! as a site for 
buildings and recreation uses and poorly suited to·use as 
septic tank ebsorptlon fields. SeasoJ1al wetness aM 
shrinkIng and swelling of the subsoil limIt theuseof this 
soli as a site for buildings. D(alolng surfaCe water away 
f(om foundations and backflJllng around foundations with 
soilmaterial that has low shrink-swell potential help 
overcome these limitations. Drains at the base of 
footings and e~erlor basement wall coatings are used to 
helpprevent wet basements. Sessol'al wetness and 
moderately slow permeability limit the us·e of thissoliSf 
septIc tank absorption fields. Those IImltatfons can be 
overcome byusing curtain drains to lowerthe seasonal 
high water table and by using a larger absorption area 
than normal. The use of the soil as a site for localroads 
and streets Is limited by the lo~ strength of the soli and 
by the hazard of frost action in the soli. Those limitations 
can be overcome by providing suitable base materIal and 
artificial drainage. 

This sallIs In capablllty class I and woodland suitability 
subclass 10. 

XfB2-XenIB slit loam, 2· to 6 percent slopes, 
eroded. ThIs deep, gen1fy sloping, moderately well 
drained sallis on the WIsconsinan till plains. ErosIon has 
removed part of the original surface layer, andsubsoil 

. material has been tilled into the present surface layer. 
Mostareas are IrregUlar in shape and 6 to 100 acres in 
size. . 

. Typically, the surface layer Is brown, friable silt loam 
I about9 Inches thick. The subsoil is about 37 inches
I thick. The upperpart of the subsoil is yellowish brown 

and dark yellowish brown, mottled, friable and·flnn silty 
clay loam;and the lower part Is yellOWish brown, 
mottled, firm clay loam. Thesubstratum to a depth of 
about62 Inches is lightolive brown, mottled, friable loam 
glacial till. In a few areas the 5011 is betterdrained andI does not havegraymottles In the upperpart of the 

I subsoil. In some areas the loess mantleIs thinner, andin 
; a few areasthe,soli Is 40 to 72 inches deepto bedrock. 
I Inc.luded In mapping, and making up about 10 percent 
, of most areas, are small-areas of somewhat poorly 

drained Fincastle salls along .waterw.ays andwelldrained 
Miamian soilson knolls. 

The seasonal high waterta~le Is between depths ofI 24 and 72 Inches in spring andother extended wet 
periods. ~ermeabillty Is moderately slow.available water 

I capacity Is high, andrunoff Is medium. Thissoil Is highly 
.-corrosive to steel. Thepotential for frost ac~on is high. 

1. Thissoil is us~d mainly as cropland and pasture. It Is
 
wen surted to corn, soybeans, wheat, hay, and pasture

plants. ErosIon is a hazard if the. soli Is cultivated. Using
 
minimum tillage and planting cover crops reduce erosion.
 

I RegUlar addition of organic matter reduces surface
 
! cruS;ng and Increases soli fertility".
 

The use of thls soilas pasture Isvery effective In 
controlling erosion. Grazing when the sallis wet, 
however, CBuses surface compaction and excessive 
runoffand reduces yields. Propel' stocking, pasture 
rotatlon, and restricted grazing when the soli Is wethelp 
keepthe pasture plants andthe soli In good condition, 

Thissoil Iswell suited to trees. Plant competition can 
be reduced by spraying, mowing, or dlsklng. 

Thissoil is moderately wellsuited to useas a site for 
bUildings andrecreation uses andpoorly SUited to useas 
septic tank absorption fields. Seasonal wetness and . 

I.shrlnklngand swelling of the subsoil limit the useof this 
: soli as a site for buildings. Draining surface water away 
. from foundatIons andbackfilling around foundations With 

soil material that ha~ low shrink-swell potential help
 
overcome these limitations. Drains at the base of
 
footings and exterior basement wall coatings areused to
 
helpprevent wet basements. Seasonal wetness and
 
moderatelY slow permeability limitthe use of this soil as
 
septic tank absorption fields. Those limitations canbe
 
overcome by using curtain drains to lowerthe seasonal
 
highwatertable andby using a larger absorption area
 
than normal. The useof the soil as a site for local roads
 
and streets is limited by the low strength of the soli and
 
by the hazard of frost action In the soil. Those limitations
 
can be overcome by providIng suitabl~ basematerial and
 
artificial drainage.
 

Thissoil Is In capability subclass lie and woodland
 
suitabIlity euoclaes-1o.
 



HennepIn series 
The Hennepin series consists of deep. 'well drained 

60lls on valley side slopes In dissected parts of glacial till 
lains. These salls formed In calcareous Wisconsinan 

:Iaclal tlU. Permeability is moderately slowor slow. Slope 
ranges from 15 to 60 percent. 

Hennepin soils are similar to Miamian solisand are 
commonly adjacent to Miamian and Russell soils. 
Miamian and Aussell Soils havean argillic horizon and a 
thicker solum. Russell soils also havea loess mantle. 

Typical pedonof Hennepin slit loam, 35 to 60 percent 
slopes,. In the city of SQflronvllle. SycamDre Township, 
about 600 feet east and 1,2QO feet northof the center of 
sec. 24, A. 1, T. 4. ~ 

t' A1-o to 2 Inches: verydark grayish brown (10VA (/2) 
. . silt loam, brown (10VA 5/3) dry: moderate medium 

. I	 granular structure; friable; many roots; 2 percent 
coarse fragments; strong effervescence: moderately 
alkaline: abruptsmooth boundary. 

82-2 to 12Inches; yellowish brown (10VR 5/4) loam; 
weak medium subangular blockystructure partingto 
moderate medIum and coarse granular; friable; e 
percent coarse fragments: strong effervescence; 
moderately alkaline; clear smooth boundary. 

C-12 to eo Inches: darkyellowish br~wn (10VR 4/4) 
loam; massive; firm;12 percentcoarse fragments; 
strong effervescence; moderately alkaline. 

Solum thickness ranges from 5 to 20 inches.
 
The A1 horizon has hueof10YA, value 013 or 4, and
 

chroma of 2 to 4.
 
. The 8 horizon has hue of 10VR, value of 4 or 5, and
 

· chroma of 3 or 4. It is. loam or-tlght clay loam.
 
TheC horizon has hue 0' 10VA,value of 4 or 5, and
 

chroma of 3 to 6.
 

Miamian series 

The MiamIan series consists of deep. well drained 
salls on Wisconsinan tlll plains. These soils formed in a
 

· thin ~ayer of loessandthe underlying glacial till.
 
; Permeability Is moderately slow. Slope ranges from e fa
 
· 35 percent.
 

Miamian sallsare commonly adjacent to Hennepin and 
Russell solis and are similar to Eldean and Russell solis. 
fldean soilshavesand and gravel at a depth of 25 to 40 
Inches. Theyare in hummocky areas. Hennepin and 

. Aussell sallshaveless clay In the subsoil. Theyoccupy 
positions similar to those of the Miamian solis. 

Typical pedonof Miamian silt 10am•.Bto 15 percent 
slopes, eroded, in the clly of Sharonville. Sycamore 
Township, about790 feet eastand 825 feet north of the 
center of sec.24, A. 1,T. 4. 

;- .. 

Ap-O to 6 inches~ brow.n (10YA 4/3) slit loam, brown 
(10VRS/3) dry; Il)oderate fine granular structure; 
friable; slightly acid; abrupt smooth boundary. 

821t-6 to 10 inches; dark yellowish brown (10VR 4/4) 
silly clay loam;weak fine and medium 8ubangular 
and angular blocky structure; triable; thin very 
patchy brown (10VA 4/3) clay filmson vertical faces 
of peds;neutral; piear smooth boundary. 

1182\2t-10 to 15 Inches; darkyellowish brown (10VR 
4/4) clay loam; moderate medium subangular and 
angularblocky structure; firm; thin contfnuous brown 
(10VR 4/3) clay films on vertical faces of peds; 
about 5 percentcoarse fragments; neutral; clear 
smooth boundary. '. 

11823t-15 to 22 inches; dark yellowish brown (10VR 
4/4) clay loam; moderate medium.subangu!ar blocky 
structure; firm: thIn continuous brown (10yR 413) 
oIayfilms on vertical faces of peds: about5 percent 
coarse fragm.nts; manyblack (10VA 2/1) 
concretions and staIns (ironand manganese 
oxides); neutral; clear smooth boundary. 

11824t-22·to 27 Inches; dark yellowish brown (10YA 
414) clay loam;weak coarse subangular blocky 
structure; firm; thin patchy brown (10YR 4/3) clay 
filmson vertical faces of peds:few fine black (10YR 
2/1) concretIons (Iron and manganese oxides); 
about 5 percentcoarse fragments: slight . 
effelVescence; mildlyalkaline: clear smooth 
boundary. 

1I~27 to eo Inchesilight olivebrown (2.5Y 5/4) loam; 
massive; firm: about 10 percentcoarse fragments; 
slrong effervescence; moderately alkaline. 

Solumthlc:kness ranges frOm 20 to 40 Inches. and .' 
. depth to carbonates ranges from 18 to 40 Inches. 
: Reaction rangesfrom medium acid to neutral In the A 
; horizon, stronglyacid to neutral In the upperpartof the 

B horizon, and slightlyacid to mildlyalkaline In the lower 
· part. Ooarse fragment content belowthe loessmantle is 
• 2 to 15 percantby volume. 
· The Ap horizon has hue of 10VA,valueof 4 or 5, and 
· chroma of 2 or 3. It Is dominantly silt loambut is silty 

clay loam In somepedone. Some pedons have a B1 
horizon. 

The IIB2 horizon has hue0110VAto SYA, value of 4
 
or 5, and chromaof 3 to 6: It is clay loam or siltyclay
 
loam.
 

The lie horizon has hue of 10YA or 2.5Y,value of 4 or 
5, and chroma. QU to 4. It Is IIg~ clay loam or loam 
glacial till. . 



Raub series 

The Raub series consIsts of deep,somewhat poorly 
drained, moderately slowly permeable solis. on tlU plains. 
Thesesoilsformed In a mantle of loess anti in.the 
underlying calcareous Wisconsinan glacial till. Slope is 0 
to 2 per,cent. 

Raubsalls are commonly adJacent to Dana, Fincastle. 
and Xenia solis and are similar to Fincastle soils. Dana 
and Xenia soils are moderately well drained and do not 
havegraymottles 8S close to the surface as do Raub 
soils. Fincastle and Xenia soils do not have a mollie 
eplpedon. ' 

TypIcal pedon of Raub slit '9am, 0 to 2 percent slopes, 
In the cItyof ForestPark. In Springfield Township, about 
1,860feet east and 200 feet south of the northwest 
cornerof sec. 19.A. 2. T. 2. 

Ap-6 to 9 inches;very dark grayish brown (10YR 3/2) 
slit loam,dark grayish brown (10YR 4/2) dry; 
moderate fine granular structure; friable; many fine 
roots; neutral; abrupt smooth boundary. 

A12-9 to 13 Inches; very dark grayish brown (10YA 
3/2) silt loam, very dark grayish brown (10YR 3/2) 
dry;moderate medium granular structure; friable; 
manyfine roots; neutral; clear smooth boundary. 

B21t-13 to 18 inches; brown (10YR 4/3) sJ/tyclay loam; 
common fine. faint dark grayishbrown(10YR4/2) 
and common fine distinct yellowish brown·(1 OYR 
5/4) mottles: weak mediumsubangular blocky 
structure; firmj manyfine roots; thin patchy dark 
grayish brown (10YR 4/2) clay fflms on faces of 
peds;slightlyacid;clear smOoth boundary. 

B22t-18 to 30 Inches; dark yellowish brown (10YR4/4) 
silty clay loam;manymedium distinctgrayishbrown 
(10YR 5/2) and yellowish brown (10YR 5/6) 
mottles;moderate medium subangular blocky 
structure; firm; common fine roots; thin continuous 
dark grayish brown(10YR 4/2) clay films on faces 
of peds; medium acid; clear smooth boundary. 

IIB23t-30 to 38 Inches; yellowish brown(10YR 5/4) 
sfltyclay loamj manymedium distinctgrayish brown 
(10YR 5/2) and yellowish brown(10YA5/8) 
mottles; moderate medium sUbangular blocky 
structure; firm; common fine roots; thin patchy , 
grayish brown(10YR 5/2) elayfilms on faces of 
peds;medium acId; clear smooth boundary. 

1183-38 to 51 inches; brown (10YA 5/3) clay loam;
 
common medium distinct dark yellowish brown
 
(10YR 4/4) and yellowishbrown (10YR 5/8)
 
mottles; moderate medium sUbangular blocky
 
structure; firm; few fine roots; thin very patchy
 
grayish brown (10YR 5/2) clay films on faces of
 
peds; few coarse fragments; slightlyacid; clear wavy
 
boundary.:
 

lie-51 to 60 Inches; yellowIsh br~n (10YA5/4) light 
clay loam; few medium distinct grayish brown (10YR 
5/2) mottles; massive; friable; 3 percentcoarse 
fragments; strong effeN9scence; moderately 
alkaline. 

The loess mantle1s 22 to 40 inches thIck, and the 
solum Is 40 to 60 Inches thick. The moilic eplpedon 
ranges from 10 to 18 Inches In thickness. 

The Ap and A12 horlzQns rangefrom medium acid to 
neutral. 

The B horizonhas hueof 10YRor 2.5Y,value of 4 or 
5, andchroma of 3 or4. It commonly Is slightlyacid to 
strongly acid but ranges to neutral In the lowerpart. 

TheC horizonhas hue of 10YA,value of 4 or 5. and 
chroma at 2 to 4. It Is loamor clay loam. 

Xenia series 
The Xeniaseriesconsistsof deep, moderately well 

drained. moderatelyslowly permeable solis-en till plains. 
These soils formed in a mantleof loess and in the 

. underlying calcareous Wisconsinan glacial till. Slope
 
ranges from 0 to 6 percent. '
 

Xenia salls are similarto Dana and Russell sorrs and 
arecommonly adjacent to Dana, Fincastle, and Russell 
soIls. Danasalls have a mollie epJpedon. Fincastle soils 
are somewhat poorly dralned and have more graycolors 
in the subsoil. Russellsoils are well draIned and do not 
havemottles In the upperpart of the subsoil. 

Typical pedon of Xenia slit loam, 2 to 6 percent
 
slopes, eroded, In the city of Forest Park, in Springfield
 

: Township. about 500 fe't)t.west and 1,000feet south of
 
the northeastcorner of sec. 25, R. 2. T. 2.
 

,Ap-O to S Inch&s; brown(10YR 4/3) slit loam, pale
 
brown (10YR6/3) dry; weak fine granular structure;
 
friable; neutral; abrupt smooth boundary.
 

821t-9 to 17 Inches; yellowish ~wn (10YR 5/4) silty 
clay loam; common medium faint yellowish brown 
(10YR 5/6) and few fine faint brown (10YR 5/3) 
mottles; moderate medium 6ubangufar blocky . 
structure;'friable; thin patchy dark yellowish brown 
(10YR 3/4) clay films on vertical1aces of peds; 
common Jmall root channels with brown (lOYR 4/3) 
linings; medium acId; elear wavyboundary. 

~ 822t-17 to 26 Inches; dark yellowish brown (10YR 4/4) 
siltyclay loam; common medium distinct yellowIsh 
brown (10YR5/6) and common finedlstlnct grayIsh 
brown (10YR 5/2) mottles; moderate medium 
subangular blocky structure; firm; thIn continuous 
brown (10YR 4/3) clay films on vertical and 
horizontal faces of peds; c;:ommol,'l veri dart< brown 
(10YA 2/2) cQncretions'~ron and manganese 
oxides); medium acid; clear wavy boundary. 

IIB23t-26 to 33 Inches: yellowish brown (10YR5/4) 
clay loam; common medium faintyellowish brown 
(10YA 5/6) and few fine distlnct grayish brown . 

. (10YR 5/2) mottles; moderate medium and coarse
 
I sObangular blocky structure; firm; thin patchy brown
 
: (10YR 4/3) clay films on vertical faces of peds; few
 
j verydarkbrown (10YR 2/2) concretions and stains
 

(iron and manganese oxides); few coarse fragments; 
me~lum acid; clear wavyboundary. , 



: - : 

. 11831-33 to 46 Inches; yellowIsh brown (10YA 5/4) clay 
•	 loam: common m,dium faint yellowish brown (10YR 

5/6) and common'fine distinctgrayish brown (10YA 
5/2) mottles; weakmec:!lum andcoarse subangular 
blocky structure; Rrm; thin patchy grayish brown 
(10YR 5/2) clay films on vertical faces of peds;·few 
coarse fragments; neutral on pedsurfaces: slight 
effervescence within peds:mildlyalkaline: clear 
Iiregular boundary. 

1101+46 to 54 Inches: fight olive broWn (2.5Y 5/4) loam; 
many medium distinct gray (10YA 5/1) and grayish 
brown (10YR 5/2) mottles: massive: friable: few 
coarse fragments: strong effervescence: moderately 
alkaline: diffuseIrregulaj boundary. 

llC2-54 to 62 Inches; rlght'b/lve brown (2.5Y 5/4) loam; 
common·medlum distinct gray(10YR 6/1) and 

, .grayish brown (10YR 6/2) molUe.: massive: friable; 
I' 5 percentcoarse fragments: strong effervescence; 
moderately alkaline. • 

Solum thickness ranges from 36 to 54 Inches. Depth 
to carbonates ranges from' 30 to 40 Inches. Thickness of 
the Ioeis mantle ranges from 22 to 35 Inches. . ' 

TheAp, hotlzon has hueof 10YR, value of 3 or 4, and 
chroma of 2 to 4C. 

The 82 horizon has twe of 1OVA, value of 4 or 5, and 
chtpma of 3 or 4
_Thetl8 horizon has colorssimi'-r to .those In the 82 

horizon. 
TheC horizon 18 loamor light clayloamglsoial till. 
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fABLE 7.~~WDODLAND MANAGEMENT AND PaODUCTIVITY~~Contlnu.d 

\ ~.~aiemen, Qoncerns PotentIal produotivity
 
So11 1\81111 and Iordi~ , ,quIp- I r
milp symbol	 InationlF:rodon I ment ISeedl1ngl IUnd- COlllllon trell1l IlUte I TreeS to plant

Isymbollhazard I 11mlta-lmortal- I throw lindexl 
I I J tion I 1t;y r hnard I I
I ,I	 ' I 
I I I I f	 I [

EpA, EpB2, EpC2~---1 20 ISlight ISlight ISlight ISll,ht INorthern red oak----I 80 IEastern White Pine, 
Eld..n	 I I I r : IBhck oak-----------I 80 I black walnut., yellow_.

I I I r 1 lWhite oak~----------I 80 I poplar, whit.e aBh, 
I I I I I IBleak lIalnut--------1 I red pin', white oak. 
I I I : I ISlaak oherry----~---I I
 
, I I I I ISUlar lIIaple---------1 I
 
I I I I I IWhite aIIh-----------1 I
 
I I I I I hellow-popler-------I I
 
J I I I I I , (


'dA------.~.--.---.1 30~ ISlight ISlight ISli8ht ISlilht lNorthern red oak----I 75 IEaatern white pine,
 
Flncaatle	 1 ; I I , IWhite o.k------~~---I 75 I White a.h, red .

I I I I I IP1n o.k-~---.-----·-I 85 I maple, yellow
f I I , I IYellow-poplar--.----! 85 I poplar, American
 
I I I 1 I ISlleetsum~-.---------1 80 \ 8yealllore.
 

I I I I I I I I I

FoA, FoB2----------1 20 ISl1Sht \Sl1Sht. \SUlht IS118ht. INorthernred oak----I 80 IY.Uow-poplar, white 

FOll I! I I I [White oak------·----l I uh, eastern white 
I I I I I ISu88r llulple--------·I .--- I pln" red pine. . 
I I I I I I . I I 

Cn----------------- I 10 rSlight ISli8ht. ISlight. ISlight IYellow-poplar---~---1 100 IEaat.ern white pine, 
Oenuee	 I I I I I I I I blaok walnut, yellow. 

I I I I [I I I poplar. 
I I I I I I I I 

He'----------------, 1r ISevere :Severe ISlisht. ISli8ht lHorthern red oak·--~I 85 INarthern red oak, 
Hennlp!n	 I J I I I l\/hite olk-----------l - ..- I White oak, sre,n uh,

! I \ I I I	 I I blaok wdnllt, , ..tern' 
I I , I l!	 J I white pine, red pine. 

HoA----------------1 20 ISllSht. 'Slight (Slight ISliiht IPin oak-------------I 95 IWhit' ash, .weet.8l/aI,
Henshaw I I I ·1 I IY.llow-popler----~--1 95: eastern oottonwoodI 

I I I I . I' ISweet-Sum------------, 95 I :rellow-poplar. 
, I I I r . I ,

HII-------.-._------I 10 ISli,ht :Slight ISlisllt ISliaht IYellow-poplar------~1 ·96 IYellow-poplar, black 
Huntington	 I I I t [ lNortlhern red oak----l 85 I walnllt, east.ern 

, t I I I r I I white plne. 
I I I J 1.\ I I 

Ju-----------------I 1__~~ I-.----_~I--_-----I.----.--I--------------------I ISlack walnut, American
Julu	 I I I [ I I I I ayoalllor., eaatern 

, I I I I I	 1 I oottonwood, red 
, I I I I I	 I I mlph, ,reen ull,
I [ I I I I I I sweetsum, COllllllon 
I I I I I I ' I , haakb,rry. 
I I I I I /.	 J I ne, L.-----------------I 2a ISll,ht IS11sht ISlilht ISlight Northern red oak---~l 80 IEaatern whlte pl !Lanier	 I I I I I ISlaok oak-----------I 80 I red pine, Ireen ash. 
I I I I \ I Red lIaple-----------, I 
I I I I I IBur oak-------------I I 
I , I I I IQuakins atRen------- 1 -"1«1 
I I I I r IOreen ash--:"-------- r --'- I 
I I I r I ISlipperY elm-------·I I
 
I I [ ,'I I I I
 

HIB, HaC2, H.D2, I I I I I I	 , ,KaE2---------~----1 2c ISlilht ISlleht IStvere ISevere IWhite oak.----------, 75 IEastern white pine,
H.lIrlcland I I I I I INorthern' red oak----l 78 r red pine, yellow-

I I I : I I	 I I poplar, \lhlte 8lIh. 
I I t I I I	 I I 

MoA, HoB-----------[ 10 ISlllht ISli.nt ISllSht IS11.ht \White oak-----------l 90 IEastern White pine, 
HarUnsvllle I ; I I I IYellow-poplar-------; 98 I red pine I white 8811,

I I I I tsweetlum------------[ 76: :relloll-pop18r I black
I
I 

I I I J I I I walnut. 
I I ; I I I I I 

_.... 
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TABLE 1.-~WOODLAHD HANAGEMEHT AND PRODUCTIVIT~--Contlnued 

I Hanase~en! aoncerns I PoEenilal productivity
 
SaU nlme and 10rdl- I I Equlp- 1 I r 1
 
llIap aYlllbol 'InaUonlErolllon I lQe"t IS"edUnsl Wlnd-' Common treu IS1I;e I Treu to plant

Jaymbollhazard I llmlte-180rtal- i thro~ I Ilndexl
-------1--1 I tion j 1t.y I hazard I	 I I 

I : I I I I	 I I 
IC2---.---.---•••-1 10 ISllght ISllSht ISllSht ISllsht INorthern red oak----I 87 IE.stern white pl"e, 
11a~1.n	 I I I I I lDlack walnut·---···-I I bleak walnut, yel1O~-

I I I I IWhite oak--·-·---··-I I poplar, IIh1te ash, 
I I I I I IYellow.poplar·----··1 I red pine, northern 
I 1 I I I IBlack cherry--.-----, i red oak, ~hl te oak. 
I I I I I ISular maple-··-·----I t 
I I I I I 'White ash..··-..·-·---l I 

,D21 :	 I I ~, I·, I: , I 
l.mhn--••••-----I 1r /HoderateIHodarlteISUsh't; ISUlht IHort,~ern red oak----!. D7 Italltern whltt pine,

I "",1 I I I IBlack wdnu"-..------l I bleak wtlnut, yeUcw.
t I I , : iWhlte oak-----------I J pophr, white uh, 
I I I I I IYellow.poplar-----.-, J red pine J "orthern 
I I I I I IBlack cherry--··----I I red oak, whHe olk. 
I , I I I ISUlar Gulple-.-----··; : 
I I I I J IWh1te ash--·-..----·-I r 
I I 1 I I I I I 

annepln.--....---·I 1r 'IHodlratelHoderatelSUllht I Slight IHorthern red oelC--.- r 86 IHorthern red oak I 
I I I I I 'White oak----..------I : white oak. sreen lah,
I I I : J I I I blaok walnut. ealltern! I I I I I I ! ,white pine, red plne. 

E21 :	 1 I I I I I I I 
lamlan••-.-------I 11' IHoder.telMaderatelSllght ISll.ht ,Northern red olk----l 81 IElatern White pine,

I I I I I IBlaok lfBlnut·-------, J black walnut, rellow-
I , I I I l"'h1te oak-----------I , poplar, whl te ash, 
I J , I I IYelloll'-poplar-------1 I red pine, northern 
I I r I I IBllck aherry-~------I I· red oak, whUe oak. 
I I : I , ISular alp1l---------1 I 
I I I I I IWhite aah---------··, I 
I I I I I I J I 

.nnaptn--.----.._-r 1r .lSeve~. ISevere ISllSh~ ISllSht INorthern re4 oak--·-I 86 IHorthern rid oak,
 
I I I I I :Whlte oak--.---·--__ : f II'hl.te olk, Ire~tn uh,
 
I r J I I' I f bleok wllnut, uat.rn
 
I , I I J I I I ~hl.te pine, red pine.
 
I 1 r I I I I I
 

52, PbC2--...-.---1 10 ISl1sht 18111ht ISUSht ISUlht IWhite oak---------.-l 90 U:lIlItel'n white pille,
Irke	 I I I I I IYellow.poplar-·----· ; 98 I red pine, blaok 

I I I I I tSwe.tlum--·---------1 76 J walnut, yellow-
I , I I I I I I popl.r, white ash. 
I I	 I I I' I I 

>, 'bE.----...----1 11' IHoderate \Modarate ISllsht \Sllsht IWhlt. oak-·--.----·-I gO 1£llItern whIt. pln.,
lrke	 I I I I I Irelloll-poplar-~-----l 98 I red pine, bllgk

I 1 I I I ISwa.tlum-----••----: 16 1 lIaLnut, ye11oll
t I I I I I I : poplal' , 11111te un. 
I I 1 I I I : I 

:-.-.-••---~~-·.-l Ig /Slisht ISlllht ISeVere :SeveI" INorthern red o,k.---' 86 IEastern white pine, 
Ih	 I I I I I 'Yellow-poplar------·I 98 I y.llow-poplar. black 

I I I I I ,f1rslnl. plne-------I I w.lnut, White eah, 
I I r I I , IWhite oak--------·-·I I red plne.
I I I I I IS~eetllum-------A---·1 I 
I I	 I I " I I 

',PfE.---.-~-••-1 10 IHodel'ateIHadel'.teISev're ISevere INorthern red o.k.--·I 86 IEaatern whlte plne,
Ite	 I I I I I IYellow-poplar--- 1 98 I yellow-pop181', blaak 

, I I I I lV1rltn1e p1ne-------1 1 walnut, white aah, 
I I I I I IlIh1te oak·-·-----·--I r red pine.
I I I J 1 ISweetlum-------·----1 I 
I I I 1 I I I : 

·--·••• • __••• 1 2w ISl1Bht ISevere IHoderate IModerate IPln 08k··--·~-------'1 8!1 I!ntern white plne, 
IUon	 I I : I I IWhtt. oak-------··-·I 1~ I red map~e, white 

I I I I I IsweetsuOl.--------.--1 80'1 un, /lWeetlulll.
I I I r I : Horthern rlld oak----I 75 I 
, I I I 1 I 1 I 

Sea faotnote at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AHD PRODUCTIVITY--Continued 

I Ranasemen¥ ooncerns Ii PotenEial productlvlty 

SoU nSlDe lOrdi- I. . I Equip- T r . i f 
trees to plantand I Com~on trees ISlte IInetionlEroalon I ~ent I~eedlin&l WindlDap sYlllbol , lindexl

Jay~bolrhazard I li8ite-lmortsl- I throw __~----l-I-----fl---I tiO" I it)' II-l.llhl~ZI~r~d-+----,- 4-_4- _I ! i 
) I II I I I I 'White olk.----------: 90 IEaatern white pine, PrA. frB, prCZ-----1 10 fSliCht 'SllCht 15l1ght ISllght IYellow-poplar-------: 98: red pine, black

Prine.ton , I J r I ISweet;um------------1 76 I welnut, yellow-I I I I I : , 1 poplar, white uh.I I I I ., I I I bl,!.ok looust.
I I I I I •I ._._.l.__.. I l. ._~--------.--------·--I IE.stern whit. pine, 

RdA-----·_------·--1 
I " 

I white uh, redI I I I I Ihub I I m_ple, yellOI/, ;.1 ; 1 'I I I popler. AmeriolnI I I I I II I ,yolmorl. 1 I I 1 I II I
l i , IiiI 86 IE.,tern White pine,10 ISllaht jSll,ht ISlisht 15ligbt INorthern red o.k----I 96 I bllck walnut, WhiteI I I I IYellow-popllr~------1R3::;--------------1 85 , ••h, yellow-poplar. I I I I ISular lIaple.·-------1I I I I I IWbl~e o.k------·----I I

I I I I 1 IBlack wil nut--------I I

I
 I I I I JBlIek oberry--------I I
 
II I I I IWhite 8111\-·--.-------1 I Ilit I I II IGreen a,h. Vlr8ini_2d ISliaht ISli,ht IHoderstelHoderltejNorthern red oak----I SORpl. RpB2, Rpe2----1 I pine, yellow-popllr,I I I I (White uh-----------lROlallloyne I I red pine,I I I I ',IWhite oak-----·..----II ! I I I IS"slr IIspll..- ..----,;.-1 I . 

I I I I I ISlippery ellll-------·1 1 
1 
I I I I I IAmerloen blech------, I 

( I I r IAlIIerican ayoemore---I r 
I II . I I I It·I IEastern White pine,10 ISllaht lSlight ~Slllht ISli&ht IWhite olk------·----I 90RwB2---------------1 I I red ollk----I I red pine, whitl .sh,I I INorthern 90

Ru,aell I I yellow-pophr, blec,,"I. I I I 1Yellow-poplar-------l 98I I walnut.. 1 I I I ISwee~sum.-----------1 76I I.I I I I) II 'Ea.~.rn white pin.,20 (Slight ISlleht ISliSh~ ISlisht INorthern red olk----I 80 I baok walnut, yeUolISt-----------------I I I I I IWh1 tie olk-----------,Stonel10k I I popllr, white lah.I I 1 I IBlack walnut--------lI I red plne, White oek.I . I I I IBllok oherry--.-----I1 I . I I I ISUlar .._ph---------I I 
I 

I I I I l~ellow-popl.r-~-~-w~1 Ij I I I I IWhite _sh-----------I 
I I I I I I . . I I 
I I£aa~ern whlte pine,10 ISliaht ISli,h~ IBlish~ ISlisht IMorthern red olk----I 86SvSi, svC2---------1 I I', I IYellow-poplar-------I 98 I yellow-popllr, bllck

I walnut., white ash"Switzerland I I I I I l'Virlinis pine-------lI I red pine. .I . : I I ShorUeaf pine·--···II I : : r rWhite oak-----------I I
I II I I I ISweetsum------------lI II I t J I II IEastern white pine.1r /HoderetelHoderatelSliSht ISliaht INorther~ed olk----I ,16SwD2---------------1 I \. I I IYellow-poplar---;.---I 9SS I yellow-popllr, blBok 

Switzerlend I I wllnut., whlte Ish.I I I I IVlrainia pine---.---I. I I red pine.I 1 1 I IShortle.t pine---"--I
I I I I I 'White olk-----------I I
 
I II J I I Isweetaurn------------l 

II I I I I II· 90 IE••tern White pine, (Slight ISli&ht IBlisht ISligh~ IPin olk-------------I
We--~--------------I 20 88 I A..ericln ayclmore,I I . I ISweetsum--------..---1Wlkeland I 90 I red ~.ple, white esh. I I I I IYellow-poplar-------1I , I I I . )Virslnla p1ne-------1 85 r 

1 1 1 1 1 ---I II I I I I II IE.stern whit. pine,
I b18Ck walnut, yelloWw~A----------------1 I I I I I IWar.lw Vsrian~ I I popler, white a4h,, : I I I I I I rell pine, white oak. I I I I I II II J I 1 I II 

See footnote at end of tlble. 
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TABLE 7.--WOODLAHD KAHAGEMEHT AND PRODUCTIVITY--Contlnued 

en~s.men conce~n8 en a ~o ua y 

Comillon treeslIind.. I 
th~ow I 

hu.rd I---------l 
Trees to plant 

~. XfD2---..------1 1o~'ISllght ISliifit IS11ght JSllsht IWhit'oak---------__1 90 IE.starn white pina, 
.'~1a I I I I I' lYellow-poplar-------1 98 I red p1ae, bl.ok 

I I I I I ISw..tlum------------ r 16 I walnut, ~llow.poplar, 
f r I I I I I I I White ash •.
 

! I I ! ! I r I
 

• Sae desorlption of the Illap unit tor oompoaition and behavior oharaoteristica ot the map unit. 
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TABLE 11,~~WILDLIFE HABITAT POT~HTIALS~~Conttnu.d
 

I Potentia! for habitat elaments Ipotentiat .. fi.bifettor,::=:
 
, I W 1 t I :5011 name .nd I Grain I Grass.sl h.rb.~ fHardwoodl Coni!- r Wetl.nd'llIap eYlllbol land seedl .nd J oaous I tr ••s I .roue I plente I
j orops I !elym.. t---Plants I i plants I I 
I :. I I I I I 
I I I I I I I[.C'; : I I I I I IUrban lind, I I I I : ( I . 

E.O' I I. I I I I I I
Ed.n~_••_~. ~_~~IVarY IF.ir IFair IFair IFair :V.ry IVery ~ 

I poor. I J I I f poor. I poor. 

I
r•

I I I I I I I > 
Urban bnd. I I I I I' I I

I I I I I I I 
!pA~_. __~ ~_lciod I Good ·'IOood IGood IOood IPoor IVery
 
tldean I I I I I I I poor.


I I I I I I I :t 
EP82_~_~ ~_~ __ ._.lcood IOood IOood IOood ICood IPoor IVery 

. £ldean I I I I I I : poor. I, I I 1 I I I I 
rpC2~. .~IF'lr IGood (Good IGood 1000d IV.ry· IVery
 
Eldeln I I I I J I poor. I poor.


I I I I I' I I
 
£rA'; I I I I I I I
 

El<I..n~.~••~4~_~~~!Goocl IOood !Good IGood IGood IPOOT IVery
J I I I I I I poor. 
I I I I I I I 
I I I I I I IUrban land, I I I I I I I
 

ErS'; J Itt I I r

Eldean4~.~~---.--.'Oood IGood IOood tOood IOood lPoor IVery

I I r r I I I poor, 
I I I J r I : 
I I I , I I IUrban land. I . t I I I I : 

FdA~~ ••-~--..---~~--IFa!r IOood IOood IGood IGood IFair Ihir
 
f'inoutle : I I J I I I


I I I I I I I
 
FeA-' I I I I r ;. :

Fina.atle.-~~~•••~IFair IGoOd ICaod IGood IGood IFair IFair 

I I r I I I I 
I I I I J I IUrban land. I r I I I I I 

FoA, Fa82~~ __~~~~_~;Good IOood IGood IGood IOood IV.ry IVery
Folt I;.(I I I I poor. I poor.
 

I I 'I I I
 
FpA': I I I I I I I

Fox~~._~ ••~-~-~~-.'Good IGood ICood IGood IGood IVery IVery

I I I I I I poor. I poor. 
I I I I I I I 
I I 11 r I I IUrban land. I J I I I I 

Cn~__• .~~~-~-.-IOood IGoOd IGood IGood IOood I Poor I Poor
 
G.nesee I I " I I I I
I I I I I I
 

Go': I I I } I I I

Oen••••~~~~-~~••_~IGood IGood IGood IGood IGood IPoor I Poor 

I I I I I I I 
I I I I I I IUrban land. I I ; I I I I
 

HeF~ ••~. __._--~~-~-lv.ry ;Poor IGood 1000d IFair IV.ry IVery

Hann.pin I poor. I h I r I poor. I poor.
 _______.......-,..-- .....r----,.- ~."....... ---,.- -,... - i-

Ho~~~~._~__._~~ __~~IFalr IGood 1000d IOood IOood )Fair IFair
 
Hanshaw I I I I I I I


I I I I I I I 
HU~~~~~~.-_••-~--~~rGood 1000d IGood 1000d ICood IPoor IVary
Huntinaton I I I I I I I poor.

I I I I I I I
 
Ju.~~ ••_._~-~~-~.~~IGood IGood IGood IOood IGood IPoar IPoor
 
Julae I r I I I I I


I I I I I r I 

Sae tootnote .t .nd of tabl •• 
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TABLE 1,.--WILDLIFE HABITAT POTEHTIALS--Contlnu~d 

tor habitat elemenfll	 /Potentlal as h.oI£lt-ror=:fO£enual I 1 I r	 I ; ; ---	 I WIld.so11 n....nd	 IHardwoodl I Wetlandl ShallowlOpenlandlWoodland!WetlandOraUU I herb,.'p ay.bol	 I tre.. 1 I' pl.f1t., I lIater Iwlldl1rellollldUtelwlldlHeand I UOIl~ I I	 I arile. Ile VIII III lant~ 
I	 I 

•	 I ,\ 

I ; I I	 1 I I J r ILI IFllr IGood IGood IFair Ifair IPoor IVery (Good IFair IVery 
loader I 1 I . , 1 I t pOOf. I I J poor.

f I I 1 J J I I 1 I
II'B IGood IGood IGood IGood IGood IPoor IVery IGood IGood (Very 
lI.rk18nd ! I I I J r I poor. I I I poor. 

, / I I	 : I I I I I
II'C2	 IGood 1000d \Oood IGood IVery IVery 1000d lGood IVery

IFair
"ark1and I I I I I I poor. I poor. I I I poor. 

II,D2, Hd2---------1 poor fFl1r IGoOd" IGood IGood IVery IV.ry I hir IGood IVery 
Karkl.nd I 'II'. I	 L _ r I I poor. r poor. I I I poor.
 

1
I I ~	 I I I I I I 
Hol, HcB,. /Cood IGood I.Good IGoOd IGood l'oor IVerv IGood IGood Iv.ry
"~rUr8Vf.ll. I I I I I I i poor. I i l poor. 
H¢C2-------~-.----IP.ir IGood IGood IGood 'Oood IVery IVery IGOOd IGood IVery
Ifl,.l,n I J I I I I poor. I poor. I : I poor.

I \ I I I I ( I I I 
MoD21 : I I I I 1 I I I I I"1••1an-----------I'ool' ,F.ir	 IGood lGood 1000d IVery . IVery IFatr IGood IV.ryI t I I I : poor. r poor. I I I poor. 

, I I I r I I ; : I 
Hennepin----------IVery \Poor	 IGood IGood IFair IV.ry IVery IPoor IGood IVerv

I poor. I : J I I poor. I poor. I I I poor.
I , I I I I I I I I 

1I0Ua : I I I. I I 1 ,I I I I
H1e.l.n-_-- lFalr	 IGood IGood IGood IV.ry IVery IFdl' 'Good IVerv 

d_.---lVeryI poor. I I I I 'poor. I poor. I 1 I poor.

I I 1 I 1 I I I I I
 

Hennepln----------, Very I Poor IGood IOood IFair IVtry IVery I Poor IGood IV.ry

\ poor. I . I I	 I I poor. I poor. I I : poor. 

___---l _ --t - -..- -l- - -t-- -I -- -r- -I - ----r- -r- 
4uCe: 1 I I I I I I I I I 
111••1.n-----------IF.1r IGood	 IGood IOood IGood IVery IVery IGood IOood IveryI I I I I I poor. I poor. I , I poor. 

I I I I I I I I I I 
I I I I " : I I 1 I

Urb." lend. I 1 I I	 I. I I I I I 
'bBl --------I Good 1000d IGood IGood IGood IPoor IVery IGoOd ICood IVery
Parke I I I I 1 I I poor. I I I poor.
 

I I , I I I I I I I 1

'bC2 IF.ll' IGood, IGood IGood IGood IVery IVerv IGood ICood IVery 
'arke I I I I I I poor. I poor.: I I pOOf.

I I I I	 I r I. I I I'bD ~ 'poor IF.ir IGood IGood IGood IVery IVery IF,ir 'Oood IVery
 
hrke . I 1 I I 1 1 poor. I poor. I I I poor.
 

I I I I I I I I r I

'bE • IVery 1'001' 1000d IGood IGood IVery IVery tpoor IGood IVery
 
'arke I poor. I I I I I poor. I poor. I I I poor.
 

I I I I I r r I I I
 
'08', I I I I ~ 1 I I I 1 I
'.rk._- ._~_~IOood IGood	 IGood IGood IGood IPoor IVery IGood IGood IVery

I I I I t	 I I : poor., I I poor. 
I I I I	 I I I. r I I 
I I I I	 I I I I I ,Urban hnd. I I I I I I ( I I J
 

oce; I t I I I 1 I I I I
"rke IFair IGood	 IGood lGood IGood IVerv IVery ICood IGood IVery
I I I I I 1 poor. I poor. I I I poor. 
I I I I I I I I I I 
I I I I I t I I I IUrban lend. I I I I	 J I J I I I 

see footnote .t end or table. 
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TABLE 11.-.WILDLIFE HABITAT POTEHTXALS.-Continued 

I pot.nUs! lor heblEaE elellienf' -----,pot.nUar IS h.6itllt rOth 
I I QUd T I I I r T TSoil nalJle and I Graln ,Ore""l herba~ 'Hardwood! Conlt. I Wetlandl,ShallowlOpenlandlWoodlandlWetland

llIap .ymbol land'aeedt and I a.OU' I trees I frous i plants I wat,r Iwildlite!wl1dllfe!wildllfe
I arap" I 1egumesl-l...e::::l.."a:.:.:n.::t::.._!;-__--<!~p:.t.l::.8n"-t:.:I'--li--·-1 areas 1 ~ I 
I I	 I I I i I f I I 

PtC •••••_~.~ .IFdr IGood IGood ICood IGood IVery IVery IGood IGood IVery
 
Pate I I I I I I poor. I poor. r : I poor.


I I I I I I I I I ;

pr!)_••••_. • IPoor IFair IGDod IOood IGood IVery IVery IFair ICood IVery

Pete I I r : I I popr. I poor. I I I poor.
 

I I I ; t r I J I I
 
pt£ •• IGood IFalr IGood fGood IGood., IVery IVery IFalr IGDod IVery
 

Pate I..J I It I I I poor. I poor. I I I poor.

I I I I I I I I I
 

PhDI: I I I I I I I I I I

Pat. ~. __._.IPoor IFalr IGood ICood :Cood IVery IVery IFlir IGood IVery


I r 1 I· I I poor. I poor. I I I poor.
 
I I I I I I I I I I
 

I I I I I I I I I I \
Urban land. I I	 I J I I I r I I 
Pn • • IGood IOood IGood IFeir IFelr JOood IGood IGood I Falr ICood.
 
p.tton I I I I I I I I r I


I I	 r I I r I I I I 
I I	 1 I I I I I I IPOl. J I	 I I I J I I r I

Plts I I	 I I I I I I I I 
PrA, PrB IGood JOood IGood IGood IGood 1I'00r rVery IOood IOood IV,ry
 

Pr1noeton I I I I I I I poor. I I I poor.

I I I I I I I I I I
 

I'rC2 ~ __._IFa1r IGood 1000d IGood 1000d IVery IVary ICood IODOd IVery
 
Princeton I I i I I Illoor. I poor. i I I poor.
 

RdA • .IFa1r IGood IGood IGood IGood IFetr I Fair laood 1000d JFair.
 

~----+-+-l-:-+-I-+ I -f--+-J-Rn __~ • IGoOd ICood ;Oood IGood IGood IPoor IVery IGood 1000d IVery
 
Roas I I I I I . I I poor. I I I poor.
 

I I I I I I I r l. I
 
RPA ,. IFdr 1000d 1000d IGood IGood' IPoor I Poor IGood IGood 11'001'. 

ROlllloyne I I I I I I I I I I
I J	 I I r I I I I I 

RpS2--	 IGood IGood ICood IGood IPoor IVery ICood ICood IVeryIFa1r
ROUllIoyn.	 I I I I I I I poor. I· : I poor.

I I I I I I I I r I 
apC2.-~-. --IF.ir 1000d .IGood /Oood IGood IVery IVery IGood IOood IVery
 
Ranmoyne, I I I I I I pOOl'. I poor. I I 1 poor.


f I I t I I I I I I
 
RU-: I I I· 1 I I I I I I
 
Ros.ftoyne-----.---I,F.ir ',oood ',Good IGood IOood IPoor JPoor 1000d 1000d IPoor.

I I I I I I I 
Urban land.	 i til I I I I I I

I I I I I I I I I I
 
RtS-' I I I I I I I I I I

1I0llllmayn.-~-------IFa1r ;Oood 1000d IGood IGood ,'oor_•.. IVery IG~d IGood Ivery

I I	 I I ~ I I I poor. r : I I poor. 
I : I I I I I I I I 
I I I I I I I I I IUrblrt lind. I t I I I I I I I I
 

Rte-: I I I I I I ·1 : I I
 
Roa.moyna---------Ifalr IGood IGood IGood IGood IVery IVery IGood IGaod IVery

I I I ' I I : poor. I poor. I I I poor. 
I I I I I I I r I I 
I I	 I : I I I I I tUrban land. I I	 I I I I I r I I 

RwB2 ~ __ • IGood ICood IGood IGood 1000d IPoor IVary IGood IGood Iv_ry

flussell I I I I I I I poor. I I I poor.
 

I I I I I I I I I I
 
RxSI : I I I I I I· I I , I
 
RullBell---.-------IGood ICood IGood 1000d IGood IPoor 'Very 1000d IGood Ivery


I I I I I I I pOD r • I I I poor. 
I I I I I I I I I I 

See footnote at end ot t.ble. 

http:Ros.ftoyne-----.---I,F.ir
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TABLE 11.-~WILDLIF£ HABITAT 'OT£HTIALS~~Centinued 

Soll nafte and 
I
I 
G~aln I Or.ea.al herba IHardwoodl Con1t- I Wetland I ShallowlOpenlandlWoodlandlWetland

map erDbol I tr.ea I .rou.: plant. I water IW11dl1f.'wildl1~elwildllte'and a~.dj and I oeoll'
phnta J I Iteu I r I

________ j-=-c:.;ro::.Jpt:.:a'---+I!....:.;h::.sll.:u"'lIl~e=-af-.L.:=~__ll,......---+I..,jp"-'l'-"."'nc::t::..ll I 4; i -, 1 
j I I I I I I : I I 

Urlll ; I
I

I
I

I
I

I
I

I
I I

r I
I

I
I I

I
:
I 

Urban land. I I I J I I I
I I I 

IPeor IVery IGood tCood IVerr
IGood ICoed Illood IGoedReumoyne---------IFeir 

I : I po.or. I 1 : poor.
I I I I
I I I I I I I I I I

: : I ;
Ux f : r I I I I

I 4
:
I I , I I

Urban land.. I I I I 
I I II I I !I. I I

If.ir fF'.ir I Poor IVery IFs1r fFDir IVery
3toneJ1ok---------IPocir Ifdrl.f'air I poor.

I I J I I I I poor. I I 

I I. I IGood IGood iF.ir .I I I I I I I 

W.- ~~~ ~~~_IFair IGood IGood 100ed 1000d IFa!r Ifair 
I t

.w.keland I I I I I I I I
I I I-I I ! r

1 I: I 
10Dod 1000d IPoor ;Vtr1 lOood lGood IVery 

IIbA-~n ~~·· IGood IGo04 IGood 
I I I I poor. I r I poor.

Ilaruw hrhnt I I I
I I I 1 1 I I I

I 1 IYery IGood IGood IVery
lleA-.__._· ~__IGoed Icood ICood 

I
IGOOd 

I
IGood 

I
IPoor 

I poor. I I I poor.
Ilea I I I I I I t

I I I
IGood 

!
IGood 

I
ICoed 

I
IFdr IFair IGood 1000d IFair.

IIhA- -------- IFair IOced I I :
11M taker : J I I I I I 

I
I I I I I I I 1

IGood IGood
I 

Ipoor.IOood IOood lPoor lPoor
XU, Xf8£>r.---------IClood 1000d !GOOd 

I I I I
Xenla I I I I I I

.....,..'--- ---..:.....-.. ==+==_1_ --J...-*=~--4- -:+- += -e
tor compo.Stion Ind behaVior obar.ct.riattol of th••a, unit.

• Sle dl.oriptlon of the .ep ~nit 



197 
Hamilton County, Ohio 

TABL£ 15.--WATER MAHAGEKENT--Contin~ed 

Soil n.me and 
map Iymbol 

I I I I i I
 
fpll.\ I I I I I I

Ur~ In lind. I I I I I I
I ; I I I I

Gn IHoderlte; IHoderate: ISevereJ IErodes .ully, IErodu ...11y I Erode8 ,ully. 
G,nea.. I ,e.plae. I pipln,. I no water. I tloodSnll· I I 

I I I I I I
 
GOII I I I I I :
c.nea..	 IMOd....te: IHod.rah: ISev.rll IErodes .u11r, IErodea .uUy IErodlll eeaUy. 

I "eepas' '.t I pipln,. J no lIater. I 1'1oodln,. I I 
I ,.. I - I I I I 

U..ban lind.·	 I I I I I I
I d'· I J I I IlIer---------------1Sev....: Isn.r.: IS.verll IDrouchty. ISloP" 1Slope,

Kenn,pln I slope. J piping. I no ....ter. I perea alowl)'. I perce .lowly. I droulhty,
I I I I I I peroa ,lollly. 
I I I I I I

Hol -_IS118ht~--------ls.v.rel. IS.v.r.1 IW.tn••" IErodes ee'ily, IW.tn••• , 
Henllh.1I I , piptlll, I 110101 r.tUl. I ...odee uaUy.l w.tness. I ... ode••a.11y. 

f I f wetness. I I I Io 

1	 I I I I I JIHU IModeretel IS.v.... : 1"06erate: IFloodlnS • __IF.vo...bl.------tF.vor_ble. 
: Huntin,ton lae.paae• I pipinS' I deep to w,tel', I I I
ill I alow refill. \ , , I 

I I I I I I 
:JU ~. I"oder8te: ISeveI'll ISeven I _ IErod•••••Uy, I£rode. ,aa11y IErode....Uy. 

Julll I ..epas" I p1p1nl. I no wat.r. I 1'100dlnl· I I 
I I 1 I' I I 

L.~ • __ • __·._~~_-ls.ve ... : IS..,.r.: ISever.: \O..olllhty, IToo aandy, IDroulnty.

Lanier . l ...pe.e. I aeepa.e. I no water. I aoll blowlns, I IOU blow1n•• I '
 

I I l I noodin.. I I 
I t • I I r I 

M.a.---.----.--.--I Hoder.te: IKoderate I ISever.1 IPe ..ClI 1I10wly, IErodes easlly, I Erode••81111y,
MarkUnd I dope. r hard to paok. I no water. I lIloP" I perci 1I10w1y. I peroll slowly.

I I' I r erodes .allily. I I 
I I I I I I 

HeC:?, lIaDZ, HaE2--ls.verel IModerate: ISev.rel IPerc.· alowly, IS10pe, I Slop. ,
Me..kl.nd	 I Ilope. I hard to pack. I no "ateI'. I 1I10pe, I erodes easUy, r erodes e..Uy,I I I I .rodes e,,11y.1 peroa slowly. I p.roll .lolfly. 

I I' I I I I
"~t ~ IMode..ata: ls.vere: IS.var., IFavor.bl.------I&rod•• ea.l1y lErod.lI e.111y. 
K... UnllVUle I ..epa,.. I thin laye... I no "ateI'. I I I

I I I , I IMoB----------.----1Hodel'8 t.e: Is.vera: ISev.r.l ISlop••---·-----I Irodell ..l1ly IEr~.l1 .asUy. 
MarUnevUle	 r ....p.... I thin leyer. I no Ifater. I , I 

I alope. I I I I I 
- I I , I I I 

HnC2 ~ ls.y.r.: ISa,.rel IS.vere: )Rootlns depth, ISlope, ISlope,
H18lll1ln I dope. I pipln.. I no ...at.r. I elop., I eroeles sul1y.1 erodes ••a1.11,

I I I I erod.. eaaUy.1 I ..ootin, d.pt.h. 
I I I ,'1 I I 

"01>2', Ho£2': I 1 It' \ IHiamlan	 ISev.re: ISev.r.: ISevere: IRooUng d.pth, 'Slop., ,Slope,
I slop.. I pipin8. I no water. I slop., I .rodu ."l1y.·j erod...ully,
I I t I I .rodes .oaU)'. I I rooUnl depth. 
I I I I I I 

H.nnepin---------I Severe; 11Iev.r.: Isev ; IDrou,hty , ISlope, IS10P·,
1 alop.. I pip1ns. I no ater. I peru alowly. t percs 110wly. I drouahty, 

~ _ -+- .~I L' I I I p.roa slowly. 
_ -I~ -r - I -,- - ---r-- 

4uC': I ' I I I I I
"1.mian- -_~_IS.ve... : IS.v.rel ls.v.rel laootlnl d.pth, /Slop., tSlop.,
I slop.. I piplng. I no water. I slop., I erodell eaaUy.1 erodes eas11"
I I I I erodell e..lly.1 I rootins d.pth. 
J • I I I I : 

Urban land. I I I I I I; I J 1 I I
IbR2 IModeratet (Sllght.---------ISeve..e: ISlop., IErod•• aasl1y fErodea e.,,11y. 
Parke I SI.pas" I I no water. I erodes .aslly. I I 

I .lope. I I I I I
1 I I I I I 

S.e footnote at. .nd of table. 

http:1.mian--_~_IS.ve
http:lErod.lI
http:IS.v.r.1
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TABLE 15.~-WATER HANAGEHENT--contlnuld 

s~n n.llle and
 
Itap .yllbol
 

I , 1 I . r I ISlop.,Pbe2, pbD, PbE 15evere: \Sliaht---------ISevere: 1510pe, 1510pe, .alll1y.1 erodellPlrke	 1110pe. I I no wlter. I ~rodea e8al1y., erodea II I J I I I 
POSI: I I I I 1 I Erode • ..sl1y.Plrke	 IHoderate: ISllsht---------ISlvorel rSlope, IErode. oe.l1y 

I1 •••pIS., I I no vater. I erode. e8811y.1 II alope. 1 I J I II I , ~ J 1 11 I I I I I
4 "	 I 1 I IpOCI: " , , ; I ' ISlope. 

l .. lly.1 trod.. elally.
'erke	 ISeverll ISl18ht---------ISevere: ;Slop., IS10pe, 

I alope. I I no ...hr. 1 Irodea lIuUy.1 erodee I1 I I I ' I 
I I I I IUrban lind.	 II I I \ I 

pre---------------I Severe: 1Moder.te: ISIYerel IDro'II8My, 1Slope, ISlope,"t.	 I alope. I hlrd to pick. I,no nter. I peros 1I10vl y. I l8rae IItones, 1 erode. IUl1Y,
I I I «, I 81opl. 1 erodell lully.1 drcusllty. 
I I I I r - I 

ptD, I'fE---------- rS8Yere~ \Hoderlte: ISinre; IDrousht.y , !!lope, \Slope I
I'.te	 I alope, 1 hard to pick. 1 no "Iter, I pero. IIlovly, I 1arse aton•• , I erodeo eully,

t 1I11ppa8e. I I I dope. I erod.. e..11y.1 droulhty. 
1 r I I I I. 

PhDI: I I I J I Ipate .;	 13evere; IMod~nt.e I IS."ue; IDrc>usht,y, \ slo'pe , I~lop. • 
I a10pe, I hard to pack. I no water. I perca IIlow1y, I larse IItones, 1 erodee ...Uy,
I sUpp.,e. \ I I $lope. I erod•• e.Uly.1 drouahty. 
I I I I I I
 
I I I I I I
 
I ,I I 1 I, I 

pn----------------I Hoderlte; 'Severe; 1Seyere: IPondins--------l Pondlns--------IWetnlu. 
Patton I uap.se, I pondlnl. I lI1~tI retl11. I I I 

r I I r 1 I 
I I 1 I 1 I 
I I I I I I 
I r I I I I

prA_. IHcderBte: \Hoderate: ISe~ere; IS011 blotllnl-~-IS011 blowinl---IF.vorabla. 
Princeton 1 atapas" I thin layer, 1 no water, I I I

I I plpln,. r I I 1 
I I I I \ I

PrB IModerate: IHoderlh: ISa~ere: ISoU blowlnll. ISoU blovinS---1 f'avoreble. 
Princeton	 I IIlepeSl, I t.hill layer, 1 110 wetoer. I slop.. I I
 

I 110pe. I p1plne. I I I I
 
I I 1 1 I I


PrC2 tseveru 'Maderate: rSevert: ISo11 biolllnl, ISlope, I Slope. 
Princeton I alop.. I t.h1n la,er, I no IIlter. I alop.. I .0U blodnil' I 

I I plp1111' I I I I
I I t I I ,

RdA ISlilht---------ISevlr.; ISevere: IWetne.s--------IErode.,.estly, tW.tnaa'. 
hub I I wetne.a. ~alOIl rerUl. I. I lIetne,.. I .rodll aun)', 
__ ;--_1- - --l------~- I -

Rn. ISev.re: ISevere: IKoderate;, IFavorable I'avora~l.------IFJvor.bl•. 
/lou r seepase. I plp1n8. 1 daep to wat.ar, I I I

I I ; aloll refill. I I 1 
I I. I I I I

IpA llloderata: 1Hoderat.e : I Savare: Ilo/etnea., I frod.. easUy, I Erod.. 118ally. 
1I0u.oyn' I lIeepas'. I plp"1nl. I no water. I pero~ ,lowly. I IIIt-nua. I roo\"1nl l1ept.lI· 

. I I wet.neaA. I I rooUns depth.' I 
I I I I t I,

.pB2 IHoderllU; IHoderate; ISever,; IlietnellS. IErodea uaily, I Erodea eully, 
ROII.oyn, I ..epase, I plpina. I no wlter. I percll SlOllly, I vetneu. I rootinl depth.

1 lIlope. I ..etnlll'. I I rootins depth. I I 
I I 1 I r I 

IpC2--------------1 Savere: IKoderatt I IS,ven: l"'etneu, ISlo\lIll, ISlop.,
Roallllloyne .	 I 110pa. I plplng, I no wlter. , percs dowly I I erodea eully. I erodell lastly,

I I lI.tnesa. I I 'rootlng depth. I wetneas. 1 rootlnl depth. 
I I I I r I 

SI. footncte at end or t.able. 



200 Sollaurvey 

TABLE 15••~WATER HAHAGIH£HT~~Cont1nued 

UIIlC'l 
Urtl.n land. 

Vo': 
Urban hnd. 

UrB': 
Urb.n hnd. 

UI': 
Urban hnd • 

• See desorlptlon of the ~ap unit tor oompo81t1on and behavior oharaoter1stlo. or the map unit. 

! 

J 



APPENDIXB 

) 
PATCRPAGES 



-- --

-- --- --- --- --- --- --
-- --- --- --- --- --- --

I
~ 

~ 

PATCH PAGES 

o SUBAREA 1 AND 2
 
~ 

.~ 

~
 

i
SHRUBS
ii; 

~~======-=====::::Il:I:::============:sr:::::::=:::::::  
Total P8tdI ~tch Patch Patch Patch Patch Patch Patch Patch Patch Patch 

SPECIES COMMON NAME Plants 1 2 3 4 5 a 7 8 9 10 11
 

========r.====~==~z=:=::~=  

Alnus serrulata rw Smooth Alder 28 4 3 8 6 3 4
 

-6- -4- -6- -3- -2-

Amorpha fru1icosa w False Indigo Bush 24 3
~
 

~ Celastrus scandens r Bittersweet 4 4
 
j; 

--3- --- --5- --- --- -1-0-

! Ceph3lanthus occldentalis w Buttonbush 46 4 8 6 10
 
-2- -- -- -7- -- -3- -- -5
Cornus amomum rw Silky Dogwood 20 3
 

-6- -- -7- -- -3- -3- -7-
~ COrylus americana rw Hazelnut 26
 

" - -- -6- -3- -- -- -7-
Hypericum spathulatum w Shrubby St. John's Won 20 4
!
I 

4 -- -- -6- -4- -- -- -8

lie" verticaUata w Winterberry 22
 

~  -3- -6- -- -7- -- -6
Rosa palustris rw Swamp Rose 34
 
~ -,-al Rosa setigera rw Prairie Rose 16
 

-- -6- -5- -- -5-

Salix discolor tw Pussy Willow 50 16 s 3 6 4
 

t:t1
 
I -6- -5- - -- -- -4- -- -5- -2-Salix eriocephala rw Heart-Leaf Willow 22
.... 

- -6- -- -8- -- - --3
Salix sericea fW SilkyWIRow 20 3
 

Sambucus canadensis rw Eldefberry 8 8
 

Spirea alba w Meadowsweet to 4 6
 

~~~===-===========================:::=:::::::rc::
350 24 '4 32 33 26 65 27 34 19 53 23
 

N o
'0"'<1 
-().... ." 

I I
 

~tl:l  

t;'> 
«.lO' 

n 8Z~
~V\ 

('O~ 

g.~." 

(\)<'... -."'<1 
N~'Zgg> 
~Or  



ill 

Io 
. PATCHPAGES 

li 

i SUBAREA 3, 4, AND 8 

~ s 
l: r 

SHRUBS 

iii lotal Patcn Patch Patctl Patch Patch Patch Patch Patch Patch Patch Patch Patch Patch Patch Patch Patch 

i SPECIES COMMON NAME Plants 1 2. 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

~ g 

I
~ 

Alnus serrulata 

Amorpha fnrticosa 

Celastrus scandens 

Cephalanthus occidentalis 

rw 

w 

r 

w 

Smooth Alder 

False Indigo aush 

Bittersweet 

Buttonbl./sh 

24 

16 

2 

122 

2. 

2. 

2. 

4 

2. 

, 

:3 

6 

2 

3 4 

4 

2 

3 

4 

4 4 

2 

8 

2 

11 

2 

2 

13 

2 

12 

2 

12 11 20 

3 

10 

~ Comus lImomum rw Silky Dogwood 55 3 2. 4 8 3 2 2 5 2 2 5 12 5 

i Corytus americana 

Hypericum spathulatum 

rw 

w 

Ha~etnut  

Shrubby St. John's Wort 

22 

25 

3 

:3 2 

2 

4 

5 

3 3 

2. 3 

2 

1 

2 

3 

2 1 

1 

3 

2 

! !tex verticallata w Wi'ltemerry 60 4 5 6 6 8 5 9 8 6 3 

~ Rosa palustris rw Swamp Rose 95 5 3 12 7 12 13 14 18 3 8 

~ Salix discolor rw Pussy Willow 37 2. 4 8 5 7 3 3 2 3 
l Salix eriocephata rw Heart-leaf Willow 11 5 6 

tIl 
Salix sericea rw Silky Willow 11 5 2 4 

I 
tv Sambucus canadensis fW Elderberry 12. 8 4 

Spirea alba w Meadowsweet 8 2. 2. 2. 2. 

500 15 2.0 2.8 37 31 31 40 15 28 38 42 31 40 38 35 31 

I--) 

0'TI 
~()  

-'"Cl 
I I 

'1;ltJ:l
t"'> 

rngz
<'Il0~~V1 

(l>~ 

3~'"Cl0"<,<'Il __ 'TI 
.... "' ....1--)--%
0°>0::1 
-Po-ot""' 



I 
I 
~	 PATCH PAGES 

I 
~ 

SUBAREA 5, 6, AND 7 

I	 SHRUBS 

I	 Total Patch Patch Patch Patch Patch Patch Patch Patch Patch Patch Patch PlItch 

i SPECIES	 COMMON NAME Plants 1 2 3 4 5 6 7 8 9 10 11 12 

Alnus ~rulata rw Smooth Alder 33 4 3	 10 8 5 3 
.~ 

Amorpha frutiCOSB w False Indigo Bush 27 3 2 3 3 3 2 3 3 2 3 
~ 

Aslmina triloba br Pawpaw 20 3 3	 4 8 2i
.'" Celastrus scandens r Bittersweet 4	 4 
~ 

Cephalanthus occidentalis w Buttonbush 51	 8 9 8 7 B 11 
~ 

3!	 Cornus amomum rw Silky Dogwood 23 4 5 4 3 4 3
 

Corylus americana rw Hazelnut 31 3 4 3 7 8 5 1
 
IJ:l Hypericum spathulatum w Slvubby St. John's Wort 23 4 3 4 5 3	 1 3•w 

llex verticallata w Winterberry 25 3 5 5 6 3 3 

Rosa palustris rw Swamp Rose 41 4 3 10 24 

Rosa s8tigera rw/ Prairie Rose 35 9 26 

Salix discolor rw Pussy WiJlow 58 10 " 7 5 11 8 6 

Salix eriocephllia rw Hean-lellt Willow 23 8 9 3 3 

Salix saricea rw SilkVWillow 29 12 8 9 N 
O'TJ 

Sambucus canadensis rw Elderberry 10 8	 2 ~()  

-'1;1
Spirea alba w Meadowsweet 17 8 9 

~te.>450 32 28 30 30 38 33 28 41 40 38 47 65 UJo'(IloZ
OO~  

;- ...lA 
6g.~'"l:l

(11<'"'1 _. 'TJ 

l'-.)~·Zgg>
J:o.ot"'" 
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PATCH PAGES 

SAVANNA 

SAVANNA SAPUNGS 

Number 

SPECIES COMMON NAME Plants 

Quercus elba White Oak 3 

Quercus bicolor Swamp White Oak 9 

QuercusmaCfocarpa Sur Oak 88 

100 

AESTHETIC BARRIER 

SHRUBS 
SPECIES COMMONNAME Number 

Amelanchler arborsa Downy Serviceberry 30 

Amorpha frutiCOSI! Fllse Indigo Bush 
I 

15 

Aslminatrilobl Pawpaw 8 

Camps!s radlclns Trumpet Creeper 8 

Carpinuscaroliniana AmericanHornbeam 12 

CornusrllC8lT1OSl1 Grav Dogwood 5 

Crateagus mollis DownVHawthorne 12 

Hamamelis vlrginlanl Witch Ha.l:el 28 

Under. benzoin Spicebush 14 

PhVIOClltJlUS opulifoliu5 Ninebark 24 

Rhusg1abra Smooth Sumac 8 

Rhustyphlna Staghorn Sumac 5 

Rubus occldentalis Black Rsspberrv 12 

Stlphylea trlfolla Bladdernut 25 

Symphorlcarpos orbfculatus Coralberry 24 

230 



SAPLINGS 

SPECIES 

Acer rubrum
 

Acer saccharum
 

Aasculus glabre
 

Cercls Canadensis
 

Cornus alternifolia
 

Comus florida
 

Cornus racemose
 

Crataegus mollis
 

Fagus grandlfolle 

Fraxlnus Americana 

Fraxinus pennsylvanicum 

Gymnoclaous oloics 

Juglsns nigra 

liriodendron tulipifera 

Prunus sarotine 

Quercus alba 

Quercus bicolor 

Quercus macrocerpe
 

Quercua muhlenbergii
 

Quercus palustris
 

Quercus rubra
 

Quercus shumardll
 

Quercus velutlna
 

Tilia Americana
 

SEEDLINGS 

SPECIES 

Acer saccharinum 

Acer saccharum 

Carya cordiformls 

Carye laolnlosa 

Carya ovata 

Fagus grandlfolia 

Frsxlnus Americana 

Juglans nigra 

liriodandron tuliplfere 

P,unus seratine 

Ouercus elbll 

Quercus rubre 

PATCH PAGES 

AESTHETICBARErrER 

COMMON NAME 

Red Maple
 

Sugar Mapla
 

Ohio Buckeye
 

Redbud 

Alternate-leafed Dogwood 

Flowering Dogwood 

Gray DogWOOd 

Down Hawthorne 

Beech 

White Ash 

Green Ash 

Kentucky Coffetree 

Black Walnut
 

Tulip Poplar
 

Black Cherry
 

White Oak
 

Swamp White Oak·
 

Bur Oak
 

Chinqapln Oak
 

Pin Oak
 

Northern Red Oak
 

Shumard Oak
 

Black Oek
 

Basswood
 

COMMON NAME 

Sliver Maple 

Sugar Maple
 

Bitternut Hickory
 

Shellbark Hickory
 

Shagbark Hickory
 

Beach
 

White Ash
 

Black Walnut
 

Tulip Poplar
 

Bleck Cherry
 

White Oak
 

Red Oak
 

FCP-BA·NRR.DP-FINAL 
20911-PL-0005, Revision 0 

September 2004 -

Number 

9
 

3
 

2
 

3
 

2
 

3
 

3
 

2
 

2
 

2
 

2
 

1
 

3
 

2
 

1
 

4
 

3
 

11
 

1
 

2
 

10
 

1
 

1
 

1
 

65
 

Number 

24
 

128
 

14
 

16
 

16
 

72
 

29
 

20
 

14
 

14
 

29
 

24
 

400
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TYPICAL WILDLIFE STRUCTURE DESIGNS
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ANest-Box Plan for Cavity-Nesting Songbirds 
(nycatcher.r, swallows, titmice, chickadees, nuthatches, wrens, and bluebirds) 

screw 

AIl wood in the design Is 3/4"actual thickness. The pictured entrance hole is recommended for 
bluebirds. To adapt the nest box for individual species, change the dimensions of the entrance hole. 
Visit <http://birds.comell.edulbirdhouse> for guidelines on entrance hole sizes. 

Printedwith permission from the NewYorkState Bluebird Society (Herm Bressler modified nest box) 



The North American BluebirdSociety 

EasternlWestem Bluebird Nest Box Plans -- Part 1 

MATERIALS LIST 

• Standard Board 1" x 6" x 4'Iong 

• Standard Board 1" x 10" x 10 1/2" long (for roof) 

• 1 3/4" galvanized nails or screws - approx. 20 

• 1 3/4" galvanized screw or nail for pivot point -- 2 

• Double-headed Nail for holding door closed - 1 

BOARD DIAGRAM 

1

Start cutting at
 
the ''floor'' and work
 
towards the "back"
 
aipce the '1Jlck"
 
dlmenelon Is1he
 
leeet crltfcal
 

4" I 81/4" I 101/4" 9318" IIpproa 1'1 314" 
"$ ( 

80' END BOARD VIEW 

4" 91/4" 10114" 9 3/1" 

\ The remainder 
floor SIde Side front ofthe board J. 

used for the back 

4' 
TOP BOARD VIEW 

~ I Go to Com;truction Plans 

Copyright e 1999-2000
 
North American Bluebird Society
 

All Rights Reserved
 



The North AmericanBluebirdSociety 

EasternlWestern Bluebird Nest Box Plans -- part 2
 
• I 

CONSTRUCTION PLAN 

9114U 101f4"
I I 

I 
fRONT Speclal note: A'1 '1'18" hole 

SlOE SIDE ehould be used wher e the 
I1lngee for Elllltern or 

III Welltem Bluebirds overlBp ~ Iij 
011 with Mounteln 1Iluebirda. 
.a. ~ 
~ 

Drainage 
cornercuta 
~I 4" I 

EJ 
Ul.. 
I I

ROOf Ii 
BACK 

10112" Ipproll.1'1 ;/4" 

~-
P1l1ot 
ecrewe 

Drill hole through 
"rront" end side ot 
door to hold door 
cloeed with nell 

Go tQ Plans for Optional Ova! Hole 



TileNorth American Bluebird Society 

~.--~~A.. 0'-.-U-.N·:· IiA··.··IN'·· 8-LU.·EB·'lR'O N"::'E·$:·:.·T· 8:':Q"-'¥ .~~ttl:a~~~,ol~lMI , ' . ,,\ .~~rr:~~_., 

.. 1

S'V 

~~~vtr 
ilJ-]t--;.......-~
 

... 
SAWW1'.~

';.:. /\Sou., 't,.... 

." ..oL.....,~_........r.J,. 
DRAnf~Gt ~~l !lJ.2~.:r 

CopYright C> North American Bluebird Soc{ety 1999 
<http://www.nablueblrdsodety.org> 

http:lJ.2~.:r


The North American Bluebird Society 

Topwopening Box for 
Mountain Biuebfrds 

Materials List 
eut from wood 314" thick: 

•
 
top (VI " h). 11/4" x 8"
 
ftant... _ 111".. x10"
 

Side$ (:2). 6112" :K 12" 
bottom 631N' lit 6112" 
cleat.._ 1 fl4" x \11/2"' 

SInE 
View hole diBmet&r 'f 9116" 

hardware•••••••••••Wire_pies 
..............,. Il'
 

latch wire......tiS" dlamet&r 
)( 181/4" long 

l .. To Ift8ch.latChwf"'1$1Ua1/81O 
top dfamelerhOI&, 112"G&ep k1to 

eachflkfe.and InstlribudsSIS' 
..to-~e wl'to rntotho hOfe$. 

CI• i~... M 
CL&A:T 

BACK 

I10... 1~ 

..........,.114..---1
 

The dimensions of this box are generously sIzed to accommodate the larger nests of MountaIn Bluebirds. 
To attach latch wire, drill a 1/8" diameter hole, 1/2" deep Into each side. Insert the ends of the wire Into 
these holes. Instead of using a latch wIre, the top can be secured with a,#8 x 11/2" wood screw. 

These plans have been made available to NABS by: Mountain Bluebird Trails, P.O. Sox 794, Ronan, 
MT. 

Copyright © 2000
 
North American Bluebird Society
 

All RIghts Reserved
 

~ I SIDE-OPENING MOUNTAIN BWEBIRD BOX PLANS 
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Tile North American Bluebird Society 

Gilwood Nest Box Plans 

Back ISld4t Side ~ Roof 
Wx9 Wx9 1 Wx10 112"EMT -++I:!:l:::E1 

. FmntlDoor IFloor I Clamp&(2) 
a1tached Wfth,I I I II :: 'fll ilIcrews (4) 

41-112 (sppmx.) ------.... 

WIII 7..1/4to7-112 
Front=~1121( 1-814. SBClk =a.1/l x'9, Floor= ·3-112 x 4-1/4 

SfDck needed: Nominal 1x 8. 42-1ong 
Notaihat Nomlns11 x 8 =:au x 7-114 to 7-112 

Backvle\l
Allhoi.a,.. 118 exc:ept when.shown othen'Wfs• 

• 

112" EMfConduttx 6' ~ 

1/2-EMT COupUng __~I 

rower 8Or&w kmger

112"Re-barX6'--i 
+---;.,+:-- W ----+ 

-tr T 
718 7-3$ 

I $/8 I __ CGntel'Bna~6-112 w 
~ dis x 3l8de~ 

I",~d by Steve GilbertsclnSides (2) 
DliIWII by pawzt EmDd 

More Gilwood Box Information I Blick 



r.e~:61lJ!6tgo HOOOE· 
~~'~~4~h~~~n'[)f~ni 
,,"~·:f.or.~llf$ . 
~t992Mtririaeo~~Vepartmentof.Naturar~trrm$ . 
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$SO..... . p.=======t 
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ANest-Box Plan for Common and Hooded Mergansers,
 
Wood Ducks, and American Kestrels
 

Entrance Holes 
Common Merganser-mJnlmurn 5" diameterround
 
Wood Duck and Hooded Merganser-3"·hlgh by 4"-wide oval
 
American Kestrel-3" diameter round, 4 1/2" down from lop edge
 
offront
 

o T" 
Floor 9~" 

" l;I'-_....1.1 

Side 
(2) 

24"
Back 

32" 

Hinge for 
Front cleaning 

and 
monltorlng 

Roof 16" 

Place 3 to 4 inches of wood shavings in 
bottom of box. 

otDucklings need a "ladder" to provide toe


t--11Yi"---t ~lW~
 holds so they can climb out of nest box. 

Lumber: One1"x 12' x J2'0' 

Back Side I Side IFront 0 [8J Roof ~lrnuri 
I- 32" -I 24" --,. 24" ..;- 24" \ ~':.t-16"-f 

Prlnted with perrmsslon from WoodcralUnc for WUdlife: Homes lorBirdsand Mammals (Hassinger 1998) 
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FOX DEN STRUCTURE
 

CROSS SECTIONS 

,.~ 

~ .. -~
Tunnel structure Visible entrance Den supportstructure. 

SIDE VIEW 

.- -, .) 

_.  -
• 0.5 IRCh mesh-coir fabric ..


wraP and staple lip\ Backfill ......--Tr-ench cut line 

GrayGorge Iimesto~e Af ... 
. . ,,' 

Recy.cled concrete slab4' X 8' or 
Lar,ge flat rocks 

. 'Floorslopes for drainage 
CQl'icrete slabs or flat rocks to form 8"X 8" Irregular entrance tunnel 

...... -...._ ~i • .-. •• --. •• .-.... •• _ ........... ~ •• -.- -... •• _ •• -


Level line 24"above basin highwaterele~~tion 



BRUSH PILE 

PLAN VIEW. 

I· 
I 

I __...-..........-~ -....ta-_-c--,

If: 1;: ---.
, t 

,-
I 

,. 
" -'-  / 

,I 
./ 

. Log pattern 

Evergreen branches 
Pine, juniper, hemlock \_~::::::::::.:.:.	 Some straw. burlap, 

soli, etc. 

. ' 

~~~-	 ,_tc~t£....··~.-----~ 



APPENDIXD
 

SEEDING AND BIOENGINEERING EROSION
 

CONTROL SPECIFICATIONS
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SECTION 02930
 
SEEDING AND BIOENGINEERING EROSION CONTROL
 

PART 1 GENERAL 

1.1	 SCOPE 

A.	 This Section includes soil stabilization, which includes application of crusting agent, 
establishing vegetation by seeding and dormant live cuttings, and installing 
biodegradable erosion control materials. The work in this Section includes, but is not 
limited to; soil preparation,"interim vegetation, permanent vegetation, application of 
fertilizer, application of mulches, application ofcrusting agent, and installation of erosion 
control materials. 

1.2	 RELATED SECTIONS AND PLANS 

C.	 Section 02940 - Planting 

1.3	 REFERENCES 

A.	 Latest version of Ohio Department ofNatural Resources (ODNR) Rainwater and Land 
Development Standards (ODNR Rainwater and Land Development Standards). 

B.	 "Identification andListing ofHazardous Waste, " Title 40, Code of Federal Regulations 
(CFR), Part 261, Subpart E.C. 

C.	 "Federal Hazardous Material Transportation Law, "U.S. Department of Transportation 
(U.S. DOT, 1994). 

PART 2 PRODUCTS 

2. 1	 MATERIALS 

A.	 Furnish seed labeled in accordance with U.S. Department ofAgriculture (USDA) Rules 
and Regulations under the Federal Seed Act and applicable State seed laws. Furnish seed 
in sealed bags or containers bearing the date of expiration. Do not use seed after its date 
of expiration. Each variety of seed shall have a purity of not less than 90 percent by 
weight, a percentage ofgermination not less than 80 percent by weight, and a weed to 
seed content ofnot more than 0.75 percent by weight and contain no noxious weeds. 
Furnish seed mixtures having seed proportioned by weight in accordance with 
Table 02930-1A, Table 02930-1B, and Table 02930-2 of this Section. Areas requiring 
permanent seeding during the summer months (July 1 - September 20) shall be seeded 
with 30 lbs/acre ofReGreen or stabilize with a crusting agent as specified in this Section, 
unless otherwise directed by the Construction Manager or the Restoration Ecologist. 
Stabilization performed during the summer shall be followed by fall application ofthe 
appropriate permanent seed mix. 

I'II\I)lATUIlAL.ESOU~CESlBORROW AREA..•I8ANItRDPlSP£an'Ja.~I,,"bct tZ004 l:OJPM 02930 
Page 10f11 
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B.	 Permanent seed mixes shall be treated with fungal (mycorrhizae) inoculant and bacterial 
(rhizobium) inoculants. The specified legumes must be inoculated with the appropriate 
rhizobial strains. 

1\ 

C.	 Furnish mulch meeting the followingrequirements: 

1.	 Mulch shall be straw or wood cellulose fibers; free of clay, stone, foreign 
substances, and free ofweeds. 

2.	 Straw should not contain sticks larger than v..-inch diameteror other materials that 
may prevent matting down during application. Use straw that is free from mold 
and other obiectionable material for placing with mulch blower equipment or other 
equipment as approved by the Construction Manager. Straw shall be generally 
6 inches or more in length. 

3.	 Straw shall be: 

a.	 weed free straw from the Minnesota Crop ImprovementAssociation 
certified weed free straw vendors; 

b.	 straw that has been inspected and determined to be weed free by 
Central Ohio Seed Testing; 

c.	 native prairie grass mulch; or 

d.	 equivalent substitute as approved by the ConstructionManager. 

4.	 Mulch applied by hydrosprayingshall be a bonded fiber matrix containingwood 
fibers held together with a hydrocolloid-based binder, which upon dryingbecomes 
insoluble and non-dispersible. The fibers shall be composed of 100percent wood or 
wood by-products and shall be 100percent biodegradable. Use a bonded fiber matrix 
containing a green dye that will provide for easy visual inspection for uniformity of 
slurry spread. The bonded fiber matrix, including dye, shall contain no growth or 
germination inhibitingproperties. The wood cellulose fiber shall be manufactured in 
such a manner that, after addition and agitation in slurry tanks with water, the fibers 
in the material become uniformly suspended to form a homogeneous material. When 
sprayed on the ground, the material shall allow absorption and percolation of 
moisture. The wood cellulose fiber shall meet the following requirements: 

.Specification Limit 
Particle Length 0.4 inch (maximum) 
Particle Thickness 0.047 inch (maximum) 
PH 4.0 to 8.5 
Ash Content 1.6 % (maximum) 
Water Holding Capacity (based on fiber dry weight) 500 % (minimum) 
Moisture Content 12 % ± 3 % (by weight) 
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D.	 Mulch binder agent shall be as approved by the Construction Manager and shall meet the 
following requirements. 

1.	 The mulch binder shall be hydrocolloid base (guar gum) and shall not dissolve or 
disperse upon rewetting. 

2.	 The mulch binder shall not have hazardous characteristics of ignitability, 
corrosivity, reactivity, or toxicity as defined in 40 CFR Part 261, Subpart C, for a 
hazardous waste in either its pre-applied C?r cured states. 

3.	 The mulch binder shall have a flash point greater than 200oP. The mulch binder 
shall be neither a flammable nor combustible liquid per U.S. Department of 
Transportation definition (DOT 1994). The mulch binder must not be susceptible 
to significant deterioration from exposure to the elements, including sunlight. 

4.	 The mulch binder shall be provided in concentrated solution and prepared so that it 
will not change in transportation or storage. 

E. .:	 The crusting agent shall be as approved by the Construction Manager and shall meet the 
following criteria: 

1.	 pine sap emulsion comprised ofa 100 percent organic emulsion produced from 
naturally occurring resins (pine sap); or a mixture of Conwed Fiber's Enviroblend 
hydraulic mulch and Finn Corporation's A-SOD Hydro-Stik tacking agent (mulch 
binder); or an approved equal; 

2.	 not comprised of chloride, lignosulfonate, petroleum, or asphaltic-type emulsions; 

3.	 provide dust suppression and surface stability for exposed soils, both disturbed and 
undisturbed soils, and exposed coal fired ash (flyash); 

4.	 compatible with application via a hydro seeder, and must not require intense cleaning 
of equipment after application; 

5.	 non-tracking (i.e., will not stick to boots or tires) once cured; . 

6.	 not have hazardous characteristics ofignitability, corrosivity, reactivity, or toxicity as 
defined in 40 CFR Part 261, Subpart C, for a hazardous waste in either its pre-applied 
or cured states; 

7.	 have a flash point greater than 200oP; 

8.	 be neither a flammable nor combustible liquid per DOT definition; and 

9.	 not be susceptible to significant deterioration from exposure to the elements, 
including sunlight. 
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F.	 Woven coir erosion mat shall meet the following criteria: 

1. coconut fiber content 100% 

2. weight: 22 ounces per square yard 

3. thickness: 0.3 inches 

4. open area: 38% 

5. tensile strength: 1,3S0 lb/ft by 6261b/ft (length by width 

6. elongation: 34% by 38% (length by width) 

G.	 Coconut logs shall be constructed of 100% coconut fiber, IO-inch minimum diameter and 
8-foot maximum length. 

H.	 Wood stakes for fastening coir mats and logs shallbe as follows: 

1.	 stakes for coir erosion mats shall be nominal 2-inch square, minimum 8 inches in 
length. 

2.	 stakes for coconut logs shall be nominal 2-inch square, minimum 3S inches in 
length.' 

I.	 Metal staples for fastening coir mats shall be l l-gauge wires formed into a staple shape 
with minimum dimensions of6 inches by 1 inch by 6 inches. 

J.	 Dormant live cuttings for bioengineering erosion control shall be as follows: 

1.	 length: 2.5-foot minimum, 4 foot maximum 

2.	 diameter: O.S-inch minimum, 2 inch maximum 

3.	 acceptable species include: silky dogwood (Comus amonum), gray dogwood 
(Comus racemose), red osier dogwood (Comus stoloniferai, cottonwood (Populus 
deltoides), peachleafwillow (Salix amygdaloides), pussy willow (Salix discolor), 
sandbar willow (Salix exigua), black willow (Salix nigra), silky willow (Salix 
sericeay; elderberry (Sambucus canadensis), and arrow wood (Viburnum 
dentatum). Additional species may be used upon approval by the Restoration 
Bcologist, 

K.	 Fertilizer: 

1.	 Furnish commercial grade fertilizer, uniform in composition that meets the 
requirements ofall State and Federal regulations and standards of the Association 
of Agricultural Chemists. 

2.	 Fertilizer shall be slow release complete fertilizer. 
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3.	 Fertilizer for application within the area shall be 34-0-10; other fertilizers may be 
approved by the Construction Manager or Restoration Ecologist. Fertilizers shall 
contain not less than 1 percent added sulfur and not more than 8 percent added 
iron, or an approved equal. 

4.	 Fertilizer must have MSDS submitted in accordance with this Section. 

5.	 Fertilizer shall be used for interim seeding only. 

L.	 Construction water shall be obtained from the on-site water source as directed by the 
Construction Manager. . 

2.2	 EQUIPMENT 
A. Provide equipment ofsize and type to perform work specified in this Section. 

PART 3 EXECUTION 

3.1	 DELIVERY, STORAGE, AND HANDLING 
A.	 Deliver containerized materials in uniform packages bearing the name of the 

manufacturer, the net weight and a statement of content. Deliver containerized materials 
to the site in original, properly labeled, unopened, clean containers each showing the 
manufacturer's guaranteed analysis conforming to applicable regulations and standards. 

B.	 Store materials in a dry area in a manner to prevent physical damage. 

3.2	 GENERAL 
A.	 Stabilization of disturbed areas by vegetation or by use ofa crusting agent shall be 

performed at completion of excavation and stockpiles or within 7 calendar days of 
knowing a disturbed area will be idle for more than 45 calendar days, whichever is 
sooner. 

B.	 Crusting agents may be used as temporary measures prior to placement of interim 
vegetation after approval for the area by the Construction Manager. 

c.	 Disturbed areas which are scheduled to be significantly disturbed after initial stabilization 
and/or need effective erosion control immediately, are to be stabilized with the interim 

. seed mix rate specified in this Section. Disturbed areas, which are not scheduled to be 
significantly disturbed again, are to be stabilized with the permanent seed mix rate 
specified in this Section. Soil piles, which require effective erosion control immediately, 
are to be stabilized with the interim seed mix rate or a crusting agent as specified in this 
Section. 

C.	 Stabilization ofpennanent slopes steeper than 3H:IV (horizontal to vertical) shall utilize coir 
matting as specified in Section 3.5 of this specification after application of seed mixture, 
unless otherwise specified by the Construction Manager or Restoration Ecologist. 

D.	 Area(s) to be seeded shall be generally free of debris, rock, root material, and other objects 
that may impede soil preparation and seeding activities. Perform soil preparation by 
tilling/cultivating, to a depth ofapproximately 2 inches, to eliminate uneven areas and low 
spots. Maintain lines, levels and contours. 

E.	 Repeat cultivation in areas where equipment used for hauling and spreading has compacted 
the area(s) to be seeded. 
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3.3	 APPLICATION OF SEEDAND CRUSTING AGENT 
A.	 The seeding season, for interim vegetation specified in this Section, is year round. 

However) if seeding is contemplated during the winter months ofDecember through 
March, then field conditions should be assessed for ability to provide soil to seed contact. 
If field conditions do not support the ability to provide soil to seed contact then the area 
shall be stabilized with a crusting agent followed by seeding during conditions conducive 
to adequate soil to seed contact. 

B.	 The seeding seasons for permanent seeding in wet and dry areas are Spring Season 
between April! and July 1 and Fall Season between October 1 and November 15. 

C.	 Apply fertilizer, seed, and mulch to disturbed areas and areas excavated and graded under 
this Contract requiring seeding unless otherwise directed by the Construction Manager. 
Apply mulch within 24 hours ofseeding; do not seed areas in excess of that which can be 
mulched within 24 hours. Winter application of seed and related materials are subject to 
adjustment as directed by the Construction Manager. 

D.	 Apply seed using either the drilling, broadcasting. or hydroseeding method. as described 
below: 

Seed drilling method: 

a.	 This method shall be used for applying the permanent seed mix in accessible 
areas unless otherwise approved by the Construction Manager. The method 
may also be used for interim vegetation. 

b.	 Prepare area to be seeded by loosening the soil to a minimum depth of 
3 inches. 

c.	 Apply commercial grade. slow release complete fertilizer, for interim 
vegetation only, at a rate of 150 lbs/acre at the time ofpreparing the seedbed 
for seeding. 

d.	 Install seed with a seed drill to obtain a final planting depth of Yo! to Y2 inch 
using the seed rates indicated in Table 02930-1A, Table 02930-1B) and 
Table 02930·2 of this Section. All seed drilling should be done 
perpendicular to the direction ofsurface-water flow. 

Broadcast Seeding Method: 

a.	 This method may be used for interim vegetation. and can be performed with 
the use ofmechanical "cyclone" seeders, by hand seeding or by any other 
method which scatters seed over the soil surface. 

b.	 This method may also be used for permanent seeding in areas that are not 
accessible with the seed drill (i.e., sloped areas) as approved by the 
Construction Manager. 

c.	 IfBroadcast Method is used to apply permanent seed mix in sloped areas 
(3H: 1V slope or steeper). seeding application rates in 02930-2 ofthis Section 
shall be doubled. 
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d.	 Prepare the area to be seededby loosening the soil to a minimum depth of 
3 inches. This is critical to allow seeds to filter into the soil to avoid washout 
from runoff. . 

e.	 Applycommercialgrade, slowrelease complete fertilizer, for interim 
. vegetationonly, at a rate of 150 lbs/acre at the timeof preparing the seedbed 
.for seeding. 

f.	 Install seed by broadcastingevenly over the entire site using the seed rates 
indicated in Table 02930-1A, Table 02930-1B,and Table 02930-2 of this 
Section. 

g.	 Rake the area after seeding. 

h.	 Mulch and disc-anchorusingweed free mulch at a rate of2.0 tons per acre. 
Spread straw mulch, either by hand or by blowing method, at the rate of 
2 air-driedtons per acre. DuringJune through September, increase straw 
mulch applicationrate to 3 air-dried tons per acre. 

HydroseedingMethod: 

a.	 lbis methodmay be used for interim vegetationonly. Hydroseeding shall be 
a two-stepprocess. The seed shall be applied first, followed by a separate 
applicationof the mulch. This is to ensure soil to seed contact. 

b.	 The mixture tank shall be cleanedprior to use to ensure renmantseed is not 
introduced to the proposedseed mixture.: 

c.	 Prepare area to be seeded by looseningthe soil to a minimum depth of 
3 inches. This is critical to allow seeds to filter into the soil to avoid washout 
from runoff. 

d.	 Apply commercialgrade, slow release complete fertilizer, for interim 
vegetation only, at a rate of 150 lbs/acre. The fertilizer is to be mixed and 
applied with the mulch. 

e.	 Install seed by hydroseeding evenlyover the entire area using the seed rates 
indicated in Table 02930~2. Use a fan-type nozzle with approximately 
500 gallons ofwater per acre to ensure even distribution. 

f.	 Rake the area where accessible following seeding. 

g.	 Apply sprayedmulch at a net dry weight of2,000 pounds per acre minimum 
and 100percent continuouscoverage. Mix the mulchwith waterat a ratio of 
50 pounds of mulch per 100gallons ofwater. 

E. ApplicationofCrustingAgent: 

1.	 Apply crustingagent in accordancewith manufacturer's directions. 
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2.	 Unless otherwise specified by the manufacturer, dilute concentrated pine sap 
emulsion to ratio of 4 parts water to I part concentrate. AppJy diluted pinesap 
emulsion at a rate of 2,500 gallons per acre. 

3.	 Apply a mixture ofConwed Fiber's Enviroblend hydraulic mulch and Finn 
Corporation's A-SOO Hydro-Stik mulch binder, using the hydroseeder, at the rate of 
1,000 lbs/acre on flat surfaces; and 1,125 lbs/acre on slopes greater than 3H: I V. The 
mixture rate for each product shall be 20 lbs/acre on flat surfaces and 30 lbs/acre on 
greater than 3H:1V slopes for the hydraulic mulch; and 20 lbs/acre on flat surfaces 
and 30 lbs/acre on slopes greater than 3H:1V for the Hydro-Stik mulch binder 

3.4	 BIOENGINEERING EROSION CONTROL 

A.	 Following seeding, install coif matting andlor coir logs in areas indicated on the 
Construction Drawings, on slopes steeper than 3H:1V, or in any other areas prone to 
erosion, s identified by the Construction Manager or the Restoration Ecologist. 
Installation is as follows: 

1.	 coir matting: Stake coir matting on minimum 5-foot centers with wood stakes, 
angled upstrearnlupgradient. Use metal staples for added support, installing staples 
on minimum 5-foot centers between wood stakes and in additional areas so that the 
coir matting is in direct contact with the soil. The Restoration Ecologist shall direct 
the installation ofadditional stakes and/or staples as necessary. Overlap adjoining 
sections ofcoir matting 6 to 12 inches, with the upstream/upgradient matting laid 
on top. Sew adjoining sections ofmatting together with coir rope. Bury the upper 
edge of coir matting in a 6-inch trench. 

2.	 coir logs: Stake coir logs on 10-foot centers. Install 2 stakes opposite each other 
and tie the stakes together with coir rope. Sew adjoining coir logs together with 
coir rope. 

B.	 Secure all coir materials at the end of the day in preparation for unexpected rain events. 

C.	 Dormant live cuttings shall be installed as follows: Cut a point onto the bottom of the 
Jive cutting and drive into the soil on 4 foot centers using a dead blow hammer. Drive 
cuttings (minimum two-thirds, maximum four-fifths of their length) into soil angled 
slightly downstreamldowngradient. Minimize damage to the cuttings when driving into 
the soil. If necessary, prepare a pilot hole by driving rebar into the soil and removing 
prior to inserting cuttings. Saw any damaged tops once the cuttings are installed. 
Dormant live cuttings may be installed into coir matting or other areas prone to erosion as 
directed by the Restoration Ecologist. 
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3.5	 MAINTENANCE 

A.	 Maintain the vegetated areas in satisfactory condition until acceptance of the vegetation 
by the Construction Manager. Maintenance of the vegetated areas includes repairing 
eroded areas, revegetating when necessary, watering, and mowing (if applicable). A 
satisfactory condition of vegetated area is defined as follows: 

1.	 an area shall have a predominant stand ofthe seeded vegetation; 

2.	 within 3 weeks, germination must occur over 90 percent of the area with no single 
bare area greater than 3 square feet; and 

3.	 within 3 months, 90 percent of the area must be covered with mature vegetation. 

B.	 The above timeframes for germination and coverage requirements are to be delayed 
during the dormant season between November 1 and March 15 application of the seed. 
The performance criteria shall be measured at the beginning of the growing season 
(April 1) for seed applied during the previous dormant season. 

C.	 Areas that fail to meet these requirements shall be repaired or reseeded as necessary to 
produce an acceptable stand of vegetation, as specified in this Section. 

D.	 Construction Manager will perform the acceptance inspection and determine whether 
repair of vegetated areas or revegetation is required. 

E.	 Maintain areas with a crusting agent to ensure proper erosion control. The crusting agent 
shall be reapplied to eroded and bare areas as necessary: 
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TABLE 02930 • lA 
SEED MIX IN DRY AREAS FO;R PERMANENT VEGETATION 

Species 

Grasses 

Big Bluestem (Andropogen gerardi)
 
Little Bluestem(llndropogc1n scoparius)
 
Side-OatsGrama (Bouteloua curtipendula)
 
Canada Wild-Rye (Elymus canadensis)
 
AnnualRye (Loliummult{florum)
 
Switchgrass (Panicum virgatum)
 
Indian Grass(Sorghostrum nutans)
 

Wildflowers I:
 
Butterflyweed (Asclepias tuberosa)
 
SmoothAster(Aster laevis)
 
Blue False Indigo (Baptlsla australis) .
 
PartridgePea (Cassialasciculata)
 
Rattlesnake Master (Eryngium yuccifo/ium)
 
Ox-eyeSunflower (Heliopsishelianthoides)
 
Round-headed Bush Clover (Lespedeza capitata)
 
Bergamot(Monardajlstulosa)
 
Purple Coneflower(Echinacea purpurea)
 
SweetJoe Pye-Weed(Eupatorium purpureum)
 
Beardtongue (Penstemofi grand{florus)
 
YellowConeflower(Ratibida pi,mata)
 
Black-Eyed Susan (Rudbeckia hirta),
 
Stiff Goldenrod(Solidago rigida) .
 
Spiderwort(Tradescantia oh/oenals)
 
HoaryVervain(Verbena stricta)
 

- Wildflower nux to be apportioned according to species 
aggressiveness and seed counts as detenninedby the Restoration 
Ecologist. If certainspecies are not available, appropriatesubstitutions 
will be determined by the RestorationEcologist. 

Pounds Per Acre 
(Ib/ac) 

3.0 
2.0 
0.5 
10 
2S 
0.5 
2 

I.S 
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TABLE 02930 ~ IB
 
SEED MIX IN WET AREAS(1

) FOR PERMANENT VEGETATION
 

Spedes Pounds Per Acre 
Clb/ac) 

Grasses 

BigBluestem (Andropogen gerardi) 3 
BlueJointGrass (Calamagrostis canadensis) 0.5 
Porcupine Sedge(Carex hystertctnai I ounceper acre(ozlac) 
FoxSedge (Carexslipata) I ounceperacre (ozlac) 
Canada Wild-Rye (Elymus canadensis) 10 
Annual Rye(LoliummulttjIorum) 25 
Switch Grass (panicum virgatum) 0.5 
Dark Green Bulrush(Scirpus atrovirens) I ounceper acre(ozlae) 
Prairie Cordgrass (Sparlina pectinata) I 

Wildflowers 2: 1.5 
Angelica (Angelica atropurpurea) 
RedMilkweed (Asclepias incarnata) 
New England Aster(Asternovae-angliae) 
Wild Senna(Cassia hebecarpa) 
Spotted Joe-Pye Weed (Eupatorium maculatum) 
Sweet Joe-Pye Weed (Eupator/um purpureum) 
Sawtooth Sunflower (Hel/anthus grosserratus) 
Cardinal Flower(Lobeliacardinalis) 
Great BlueLobelia (Lobelia siphillt/ca) 
Yellow Coneflower (RaUb/da pinnata) 
BlueVervain (Verbena hastata) 

(1)	 Seeding in drainage ditches or swales shall contain erosion mats as specifiedin Section 02270after 
application ofseedmixture. 

(2)	 Wildflower mixto be apportioned according to species aggressiveness and seed counts as determined by 
the Restoration Ecologist. Ifcertain species are not available, appropriate substitutions will be determined 
by theRestoration Ecologist. . 

TABLE 02930-2 

SEED MIX FOR INTERIM VEGETATION 

Species Pounds Per Acre 
(Ib/ac) 

ReGreen 50 
Canada Wild-Rye (Elymus canadensis) 20 
Annual Ryc (Lolium multiflorum) 20 
Partridge Pea (Cass/afasc/culata) 
Black-Eyed Susan (Rudbeckia hirta) 
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SECTION 02940
 
PLANTING
 

PART 1 GENERAL 

1.1	 SCOPE 

A.	 This Section includes the requirements for planting trees, shrubs, and herbaceous 
potted plants as shown on the Construction Drawings. 

1.2	 RELATED SECTIONS AND DOCUMENTS 

A. Section 02930 - Seeding and Bioengineering Erosion Control.
 

PART 2 PRODUCTS
 

2.1	 MATERIALS 

A.	 Container grown trees shall be a minimum of 6 feet in height, grown in "spin-out" 
containers and acquired from a local seed source ifpossible. Potting material shall be 
pre-inoculated with mycorrhizae. . 

B.	 Container-grown shrubs shall be a minimum of I foot in height, grown in "spin-out" 
containers and acquired from a local seed source if possible. Potting material shall be 
pre-inoculated with mycorrhizae. 

C.	 Bareroot seedlings shall be pre-inoculated with ecto-mycorrhizae and shall not be
 
exposed to the air any longer than possible prior to planting.
 

D.	 Herbaceous potted plants shall be grown in open bottom, minimum 2-inch square and
 
3-inch deep containers. Potting material shall be inoculated with ecto-mycorrhizae,
 

E.	 Fertilizer shall be slow-release tablet form, and not exceed a N-P-K mix of2:2-5-1O. 
Fertilizer shall contain not less than 1 percent added sulfur and not more than 8 percent 
added iron, or an approved equal. 

F.	 Mulch shall be an aged hardwood mulch, free ofclay, stone, foreign substances, and free 
ofweeds. 

G.	 Compost shall be mature and stable, as detemrined by the U.S. Compost Council Seal of 
Testing Assurance program. 

H.	 Wooden stakes for staking trees as needed shall be nominal 1 inch square, approximately 
5 feet in length. 

2.2	 EQUIPMENT 

A.	 Equipment for performing work in this section shall be low ground pressure equipment
 
that will not compact amended soils. Equipment shall not exceed 6.0 psi.
 

: .. " . 
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PART 3 EXECUTION 

3.1 GENERAL 

A.	 The Restoration Ecologist will flag planting locations in the field. The Restoration 
Ecologist is the Fluor Fernald contact responsible for identifying locations of all plant 
material installation, verifying acceptance of delivered plant material, and ensuring 
proper installation. 

B.	 Unless otherwise approved by the Restoration Ecologist, all plant installation shall take 
place between October I and December t50r February 15 and May 15. 

C.	 The Restoration Ecologist may restrict planting activities based on field conditions 
(e.g., droughts, unseasonable freezes). 

D.	 No plant installation may take place while the soil surface is saturated or frozen. 

E.	 Plant material delivered to the project site that will not be planted within 24 hours shall 
have their containers completely covered with woodchip mulch and kept moist with 
periodic watering. 

F.	 The Construction Manager will provide a source of water sufficient to support all field 
activities specified in this Section. 

3.2 INSTALLATION OF CONTAINER-GROWN TREES AND SHRUBS (DETAIL A-I) 

A.	 Excavate planting pit to a depth such that the top of the ball, when planted, extends I to 
2 inches above ground surface. . 

B.	 Excavate the planting pit so that it is wider than the root ball by at least 9 inches on all 
sides. 

C.	 Scarify the sides ofthe planting pit using a shovel. 

D.	 Remove the plant from the container by carefully inverting the plant and loosening the 
root ball from the container, cutting the container if necessary. Keep the root ball as 
intact as possible. Handle the plant by the root ball only. Do not pull the plant from the 
container by the trunk of the tree or shrub. 

E.	 .Add a slow-release fertilizer tablet or packet (e.g., Osmocote,Agrifonn or
 
similar)or systemicfertilizer/deer repellent tablet around the ball per
 
manufacturers recommendations.
 

F.	 Set trees and shrubs such that the top of the ball extends 1 to 2 inches above the
 
ground surface and that the trunk: is vertical. Trunks shall have noappreciable
 
lean, at the discretion of the RestorationEcologist.
 

G.	 Backfill around the root ball with a mixture of the topsoil or compost soil amendment and 
subsoil removed from the pit. Gently tamp the, backfill as it is placed into the pit. 
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H.	 Water the tree/shrub immediately after planting to saturate the upper 12 inches of soil. 

1.	 Remove any tags, labels, strings or wires from the plant, unless otherwise directed by the 
Restoration Ecologist. 

3.3 INSTALLATION OF BAREROOT PLANTS (DETAIL A-2) 

A.	 Carry bareroot plants in a bucket ofwater (or moist sand or other moist medium) in the 
field to keep the roots from drying out. Bareroot plants shall not be stored in water for 
more than 6 hours at a time. Bareroot plants that require overnight storage shall have 
their root balls covered completely with moist hardwood mulch and kept moist with 
periodic watering. 

B.	 Excavate the planting pit by hand using a dibble bar or spade. The pit shall be only broad 
enough to accommodate the roots when fully extended and only deep enough such that 
the uppermost roots will be just below ground surface. 

C.	 Set the plant and spread the roots in a natural pattern such that the roots are fully 
extended without touching the sides of the planting pit and that the uppermost roots are 
just below ground surface. 

D.	 Carefully work backfill (mix of topsoil and subsoil removed from the planting pit)
 
through the fully spread root systems and water while backfilling.
 

E.	 Firmly tamp backfill with the heel of the shoe when complete. 

F.	 Remove any tags, labels, and strings from the plant, unless otherwise directed by the
 
Restoration Ecologist.
 

3.4 INSTALLATION OF HERBACEOUS POTTED PLANTS 

A.	 Place potted plant flats in standing water immediately upon delivery to the project site.
 
Keep flats in water until installation unless otherwise directed by the Restoration
 
Ecologist.
 

B.	 Excavate the planting pit by hand using a dibble bar, spade, or auger. The pit shall be
 
only broad enough to accommodate the roots when fully extended and only deep enough
 
such that the uppermost roots will be just below ground surface.
 

C.	 Set the plant and spread the roots in a natural pattern such that the roots are fully
 
extended without touching the sides of the planting pit and that the uppermost roots are
 
just below ground surface.
 

D.	 Carefully work backfill (mix of topsoil and subsoil removed from the planting pit)
 
through the fully spread root systems and water while backfilling.
 

E.	 Firmly tamp backfill with the heel of the shoe when complete. 

F.	 Remove any tags, labels, and strings from the plant, unless otherwise directed by the
 
Restoration Ecologist.
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3.5 PRUNING 

A. Once trees and shrubs are planted. prune offany dead or damaged limbs. 

B. All pruning shall involve removal oflimbs back to a lateral branch or bud, 

C. Perform additional pruning at the request ofthe Restoration Ecologist. 

3.6 MULCHING 

A. Apply a 4-inch layer ofhardwood mulch over a circular area 4 feet in diameter 
surrounding balled and burlapped and container grown trees and shrubs. At the 
discretion ofthe Restoration Ecologist. straw may be used as a substitute for hardwood 
mulch. 

B. Apply a 4-inch layer of hardwood mulch over a circular area 2 feet in diameter 
surrounding each bare root or potted plant. At the discretion ofthe Restoration Ecologist, 
straw may be used as a substitute for hardwood mulch. 

C. Mulch shall be placed so as to not physically contact the plants. 

3.7 WATERING 

A. Water all planted material weekly for 6 weeks following installation, unless otherwise 
directed by the Restoration Ecologist. Watering shall be sufficient to saturate the entire 
root ball. This typically requires the slow release of approximately 10 gallons of water 
for each plant. 

3.8 STAKING AND GUYING 

A. Stake and guy trees only at the request ofthe Restoration Ecologist. 

ENDOF SECTION 
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