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Appendix A: Site Photographs 
  



 

Photo 7: The roadside and culvert at 648 East Street showing overflow from road material into the 

swale and the collapsing structure around the renovated culvert. 

 

 

Photo 8: The immediate roadside area on East Street depicting a rather large infestation of mature 

Japanese stilt grass and sloped so that continued run-off will continue to spread seed into the 

adjacent forested areas. 



 

Photo 9: Japanese stilt grass deposition by previous stormwater overflow downslope from a 

drainage. Stilt grass populations were observed to be inhabiting areas where higher than normal 

stormwater overflow is distributing seeds downslope. 

 

Photo 10: Another example of a country drainage along East Street where sedimentation as well as a 

seed source for Japanese stilt grass is resulting in expanding infestations of this species into 

woodlands and wetlands. 
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Appendix B: Summary of Qualifications 

BSC Group, LLC is a multidisciplinary consulting firm providing interdisciplinary design, planning, permitting, and 

construction phase services for municipal, state, energy, transportation and private sector clients throughout New 

England for more than 50 years.  We have regulatory, wildlife, rare species, habitat specialists, offering a strong team 

of qualified personnel for projects throughout New England. Our ecological scientists provide siting and permitting; 

environmental and ecological evaluations including wetland, natural resource, and environmental analyses; 

vegetation and wildlife surveys and investigations; wetland delineations, restoration, and monitoring; and mitigation 

design.  Specializing in science-based approaches, BSC uses internal experts to establish a high level of credibility 

with local, state, and federal regulators.   
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TABLE 1. RARE PLANTS 
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▪ Licorice goldenrod (Solidago odora) 

▪ Climbing fumitory (Adlumia fungosa) 

▪ Virginia mountain mint (Pycnanthemum 

virginianum) 

▪ Virginia stickseed (Hackelia virginiana) 

▪ Virginia waterleaf (Hydrophyllum 

virginianum) 

▪ Fringed gentian (Gentianopsis crinita) 

▪ White bear sedge (Carex albursina) 
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▪ Bird’s foot violet (Viola pedata) 

▪ Licorice goldenrod (Solidago odora) 

▪ Torrey’s mountain mint 

(Pycnanthemum torrei) 

▪ Clasping milkweed (Asclepias 

amplexicaulis) 

▪ Red three awn (Aristida longespica var. 

geniculata) 

▪ Common star-grass (Hypoxis hirsuta) 

▪ Late purple American aster 

(Symphyotrichum patens) 

▪ Anemone meadowrue (Thalictrum 

thalictroides) 

▪ Wild lupine (Lupinus perennis) 

▪ Eight flowered six weeks grass (Vulpia 

octoflora) 
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▪ Virginia screwstem (Bartonia virginica) 

▪ Lance-leaved violet (Viola lanceolata) 

▪ Racemed milkwort (Polygala polygama) 
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 ▪ American twinflower (Linnaea borealis) 

▪ Sand violet (Viola adunca) 

▪ Bartram’s Shadbush (Amelanchier 

bartramiana) 

▪ Pod-grass (Scheuchzeria palustris) 
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▪ Stiff yellow flax  (Linum medium var. 

texanum) 

▪ Philadelphia panic grass (Panicum 

philadelphicum var. philadelphicum) 

▪ Long-leaved redtop-panic grass 

(Coleataenia longifolia) 

▪ Weak rush (Juncus debilis) 
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▪ American bittersweet (Celastrus 

scandens) 

▪ American ginseng (Panax quinquefolius) 

▪ Musk monkeyflower (Erythranthe 

moschata) 

▪ Nodding chickweed (Cerastium nutans) 

▪ Fragile rock-brake (Cryptogramma 

stelleri) 

▪ Giant St. John’s wort (Hypericum ascyron) 

▪ Mountain alder (Alnus viridis) 

▪ Pale green orchid (Platanthera flava var. 

herbiola) 

▪ Appalachian bristle-fern (Crepidomanes 

intricatum) 

▪ Climbing fumitory (Adlumia fungosa) 
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▪ Chestnut sedge (Carex castanea) 

▪ Brook lobelia (Lobelia kalmii) 

▪ American spurred gentian (Halenia 

deflexa) 

▪ Fen grass-of-parnassus (Parnassia glauca) 

▪ Loesel’s wide-lipped orchid (Liparis 

loeselii) 

▪ Small dropseed (Sporobolus neglectus) 

Rare Plant & 

Habitat Surveys  

 

▪ Low frostweed (Crocanthemum 

propinquum)  

▪ Davis’ sedge (Carex davisii) 

▪ Sickle-leaved golden-aster (Pityopsis 

falcata) 

▪ Host Plant Surveys 

▪ Blueberries (Vaccinium spp.) 

▪ Cherries (Prunus spp.) 

▪ Rose (Rosaceae spp.) 

1773 Line 

ACR/OPGW Rare 

Plant Survey  

▪ Cattail sedge (Carex typhina) 
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Appendix C: Engineering Solutions, Assessment and Plans 
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This report has been conducted at a 30% conceptual design level for grant funding purposes. A final 

engineering design, cost estimate. and specifications would be required prior to the construction of any of 

the proposed drainage improvements. 

 

Existing Conditions: 

East Street in Mount Washington, Massachusetts is a rural dirt road that currently utilizes country drainage 

to facilitate stormwater runoff from the roadway. Two locations have been identified where stormwater run-

off is affecting the water quality of nearby wetland resource areas, they are in the vicinity of 648 and 688 

East Street. The surface material of the driveways for both 648 and 688 East Street is dirt as well, and 

stormwater runoff on these driveways is also facilitated by country drainage. Due to the surface material of 

dirt roads and driveways being unstabilized, stormwater run-off often increases erosion and sediment 

runoff, which can negatively affect water quality of nearby wetland resources areas. 

 

On both properties, 648 and 688 East Street, there are intermittent streams that discharge into wetland 

resource areas at the borders of the property. 

 

To the west of 648 East Street, the intermittent stream flows to the east, crossing underneath East Street 

via an existing 24” HDPE culvert, before daylighting on the eastern side of the roadway. The stream 

continues to flow northeast until it discharges into a wetland resource area. Approximately 200-feet north 

of the culvert, there is a high point in the road. From this high point, an existing drainage ditch west of the 

roadway conveys stormwater runoff from the roadway into the culvert, where it is then discharged into the 

intermittent steam. On the eastern side of the roadway, north of the culvert, there are no existing drainage 

ditches, any stormwater runoff that flows from the roadway will overland flow directly into the stream. 

Another high point is located approximately 460-feet south of the culvert. For approximately 125-feet south 

of the culvert, East Street is crowned, sending runoff to the east and west. There are existing drainage 

ditches east and west of East Street which will convey stormwater runoff into the culvert on the west, or 

directly into the stream on the east. The remaining 335-feet or roadway is superelevated to the east. All 

stormwater runoff on this portion of the roadway will overland flow directly into the intermittent stream or 

wetland resource areas. 

 

Similar to the conditions of 648 East Street, to the west of 688 East Street the intermittent stream flows to 

the east, crossing underneath East Street via an existing 24” HDPE culvert, before daylighting on the 

eastern side of the roadway. This stream discharges into wetland resource areas abutting the property. 

Approximately 150-feet north of the culvert, there is a high point on East Street. This portion of East Street 

is slightly crowned, sending stormwater runoff to the east and west. There are no existing drainage ditches 

on either side of the road in this location. Runoff sent west of the roadway will be captured at a low point by 

the existing 24” HDPE culvert where it will discharge into an intermittent stream. The next high point on 

East Street occurs approximately 1,550-feet south of the culvert. Although the surface conditions vary, 

most of this portion of the roadway is insloped, carrying runoff down the roadway. There are no existing 

drainage ditches on either side of the road in this location as well.  

 

Stilt grass, an invasive species, is present along East Street and it is being transported by stormwater 

runoff into the intermittent stream and wetlands.  

 

Both existing 24” HDPE culverts have not been designed with any outlet protection, and they discharge 

directly into the intermittent streams. This has a negative effect on the overall water quality of the streams 

and wetlands because sediment uptake, scour, and erosion are more likely to occur. 

 

Proposed Conditions: 

Stormwater control measures have been evaluated at both properties to improve overall water quality of 

the intermittent streams and wetlands and to reduce the transportation of stilt grass. In the locations of the 

existing drainage ditches, stone check dams have been proposed to slow down the velocity of stormwater 
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runoff which will aid in reducing scour and erosion of the drainage ditch, as well as to allow for the gravity 

separation of suspended solids, limiting the transportation of stilt grass. In the portion of the roadway in 

front of 688 East Street where there are no existing drainage ditches, re-grading is proposed from the high 

point in the roadway to the inlet/outlet of the culvert. For both the existing and proposed drainage ditches, 

4” of loaming and native seeding is proposed along the bottom width which will reduce ponding within the 

ditches. Stone outlet protection is proposed at the outlets of both culverts to prevent scour and erosion, as 

well as to limit the amount of sediment uptake into the intermittent stream. The stone used for both the 

check dams and outlet protection is modified rockfill and shall be in compliance with section M2.02.4 of 

the Commonwealth of Massachusetts Department of Transportation Standard Specifications. See Figure 1 

for the gradation requirements for the modified rockfill used for the proposed drainage improvements. 

Figure 1: Gradation Requirements for Modified Rockfill (MassDOT Specification) 

 
On the west side of the roadway in front of 648 East Street the roadway layout is very narrow, for 

stormwater improvement to be implemented, it is likely that easements or rights of access would be 

required. 

 

Maintenance of the stormwater control measures shall be conducted as follows: 

 

The grassed drainage ditches shall be mowed on an as-needed basis during the growing season so that 

the grass does not exceed 6 inches. Set the mower blades no lower than 3 to 4 inches above the ground.  

 

Do not mow beneath the depth of the design flow during the storm associated with water quality (e.g., if the 

design flow is no more than 4 inches, do not cut the grass shorter than 4 inches). 

 

The grassed ditch shall be inspected semi-annually the first year after construction, and at least once a 

year thereafter. Inspect the grass for growth and the side slopes for signs of erosion and formation of rills 

and gullies. Plant an alternative grass species if the original grass cover is not successfully established. If 

grass growth is impaired by winter road salt or other deicer use, re-establish the grass in the spring. 

  

Accumulated trash and debris shall be removed from the swale prior to mowing. Hand methods (i.e., a 

person with a shovel) shall be used when cleaning to minimize the disturbance to vegetation and 

underlying soils. Check for sediment accumulation on a yearly basis and clean as needed. 

Check dams shall be inspected after every significant rainfall event. Sediment shall be removed as needed, 

and damage shall be repaired as needed. 

 

Japanese stilt grass Management 

 

The proposed drainage improvements will not remove any existing stilt grass. These improvements will 

reduce the transportation of stilt grass seeds and debris that are carried by stormwater runoff to new 

locations. Invasive removal measures are necessary in conjunction with these drainage improvements to 

fully remove the stilt grass. Japanese stilt grass management should be complimented by proper roadside 

vegetation management and construction activities. Management of this species should consist of either 

mechanical or chemical control options with intermittent years of monitoring for property specific Japanese 

stilt grass recommendations refer to the report Invasive Species Vector Assessment Japanese stilt grass 

(Microstegium vimineum) Case Study Sites: 648 & 688 East St. Mount Washington, MA  
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Opinion of Cost 

The opinion of cost was generated using prices provided by the MassDOT Construction Project Estimator 

Weighted Bid Prices. These prices include the cost of materials and the cost of labor. The total price per 

drainage ditch includes the cost of earth excavation, loaming and seeding the ditch, any ordinary borrow 

that may be necessary depending on the conditions of the existing soil, the stones for each check dam, 

and filter fabric for each check dam. A cost of $250 was calculated for each linear foot of the proposed 

ditch. The opinion of cost also includes the cost for each check dam that is proposed at the existing 

drainage ditches, this price was calculated to be $2,000 per each check dam. The total price per stone 

outlet protection included the cost of stone as well as the cost of filter fabric. The cost per stone outlet 

protection was calculated as $1,200. Based on the price of each drainage feature, the total cost of the 

proposed drainage improvements is approximately $142,000. The tables below show a breakdown of the 

prices described above. 

 

648 East Street:  

Proposed Drainage Ditches 
  Length Price/LF Total Cost 
1 110 $250 $27,500 

Total Cost Per New Ditch $27500 
 

Stone Outlet Protection 
# of Outlets Price/Outlet Total Cost 

1 $1,200 $1,200 
 

Stone Check Dam (Existing Ditch) 
# of Check Dams Price / Check Dam Total Cost 

6 $2,000 $12,000 
 

688 East Street: 

Proposed Drainage Ditches 
  Length Price/LF Total Cost 
2 160 $250 $40,000 
3 200 $250 $50,000 
4 40 $250 $10,000 

Total Cost Per New Ditch $100,000 
 

Stone Outlet Protection 
# of Outlets Price/Outlet Total Cost 

1 $1,200 $1,200 
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Appendix D: Mechanical and Chemical Stilt Grass Management Timetables 
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Mechanical Management 

Management 

Year 

Management 

Treatment Type 

Management Sub Type Treatment Timing Notes 

1 Cultural Landowners ASAP Must be implemented prior to any other management control strategies 

1 Cultural EDRR ASAP Can be implemented at any time during management but preferably before any other management activities 

take place 

1 Cultural Machinery ASAP Protocols around cleaning of town machinery used for roadside mowing and or culvert replacement should 

be cleaned prior to movement to a new area. 

1 Mechanical Weed whacking late August/early 

September 

Pre-treatment of any roadside areas outside machine mowing capability 

1 Mechanical Mowing late August/early 

September 

Mowing roadside areas where stilt grass occurs only during this time of the season. 

2 Monitoring N/A June/July Monitoring is necessary to make adjustments to work boundaries and determine level of management 

success or failure 

2 – 10 Mechanical Weed whacking/Mowing Late August/Early 

September 

In years 2 – 10 mechanical control treatments should be confined to the late August/early September period 

to reduce seed production and followed by a June/July monitoring of the locations for new infestations. 

Chemical Management 

Management 

Year 

Management 

Treatment Type 

Management Sub Type Treatment Timing Notes 

1 Cultural Landowners ASAP Must be implemented prior to any other management control strategies 

1 Cultural EDRR ASAP Can be implemented at any time during management but preferably before any other management activities 

take place 

1 Cultural Machinery ASAP Protocols around cleaning of town machinery used for roadside mowing and or culvert replacement should 

be cleaned prior to movement to a new area. 

1 Chemical Foliar late August/early 

September 

Chemical treatment of roadsides and forested locations can be completed with backpack sprayers and a 1 – 

1.5% solution of a wetland approved herbicide and non-ionic surfactant in a 0.25% solution. 

1 Mechanical Mowing October Areas that have been chemically treated should only be mowed at least a month after completion of the 

chemical treatment. 

2 Monitoring N/A June/July Monitoring is necessary to  make adjustments to work boundaries and determine level of management 

success or failure 

2 – 10 Chemical or 

Mechanical 

Foliar/Hand Pulling Late August/Early 

September 

In years 2 – 10 if chemical control is effective based on monitoring events it may be possible to continue 

treatment with a low impact mechanical control option or Hand Pulling. If high density seed flushes are 

observed it will be necessary to follow-up with a similar chemical control treatment to Year 1.  
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Appendix E: Permitting Assessment and Requirements 
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Appendix F: New Hampshire Department of Transportation BMPs for Roadside 

Invasive Species 
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Appendix G: Rare, Threatened and Endangered Species in Mount Washington as 

listed by NHESP 
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Most Recent 

Observation Species Common Name  

 

 

Species Scientific Name 

 

Taxonomic 

Group MESA Status 

 

Wetland Indicator Status* if known, and Habitat 

Historic American twinflower 
 

Linnaea borealis 

 

Plant 
SC 

FAC – alpine or subalpine zones, forests, talus and woodlands 

2018 Aborvitae 
 

Thuja occidentalis 

 

Plant 
E 

FACW – cliffs, balds, fens, forests, ridges, shores of rivers and lakes, swamps and 

woodlands 

2022 Big-leaved holly 
 

Ilex montana 

 

Plant 
E 

FACU – forests, talus and rocky slopes, woodlands 

1900’s bristly black currant 
 

Ribes lacustre 

 

Plant 
SC 

FACW – forests, shores of rivers and lakes, swamps, and wetland margins 

2014 climbing fumitory 
 

Adlumia fungosa 

 

Plant 
SC 

cliffs, balds, ledges, ridges, balds and forests 

1941 culver’s-root 
 

Veronicastrum virginicum 

 

Plant 
T 

FAC – forests, meadows and fields 

2015 downy arrow-wood 
 

Viburnum rafinesqueanum 

 

Plant 
E 

forests and woodlands 

1919 Fogg’s goosefoot 
 

Chenopodium foggii 

 

Plant 
E 

cliffs, balds, ledges, ridges, woodlands, and balds 

2014 great blue lobelia 
 

Lobelia siphilitica 

 

Plant 
E 

FACW – marshes, meadows, fields, shores of rivers and lakes, swamps, and wetland 

margins 

1998 herodias underwing moth 
 

Catocala herodias 

 

Moth 
SC 

pitch pine – scrub oak communities 

1914 Houghton’s flatsedge 
 

Cyperus houghtonii 

 

Plant 
E 

ridges or ledges, shores of rivers and lakes and woodlands 

2013 Jefferson salamander 
 

Ambystoma jeffersonianum 

 

Amphibian 
SC 

forests and rocky areas with cover and duff layers. Breeding is in upland vernal pools 

and shrub swamps 

1908 large-bracted tick-trefoil 
Desmodium cuspidatum Plant 

T 
forests and woodlands 

2019 lyre-leaved rock-cress 
Arabidopsis lyrata Plant 

E 
FACU - cliffs, balds, ledges, ridges and balds 

1881 Michaux’s sandwort 
Sabulina michauxii Plant 

T 
cliffs, balds, ledges, ridges and balds 

1908 nodding chickweed 
Cerastium nutans Plant 

E 
FACU – woodlands forests, ridges, and rocky slopes 

1923 pale green orchid 
Platanthera flava var. herbiola Plant 

T 
FACW – floodplains, forest edges, marshes, grasslands, swamps, and wetland 

margins 

1983 purple clematis 
Clematis occidentalis Plant 

SC 
forests, ridges, ledges and shores of rivers and lakes 

1913 purple tiger beetle 
Cicindela purpurea Beetle 

SC 
upland habitats with sparse vegetation with dry sandy soils 

2020 Rand’s goldenrod 
Solidago randii Plant 

E 
cliffs, balds, ledges, mountain ledges and shores of rivers and lakes 

1999 round-leaved shadbush Amelanchier sanguinea Plant SC cliffs, balds, ledges, forest edges, meadows, fields, and shores of rivers and lakes 

2012 small-flowered buttercup 
Ranunculus micranthus Plant 

E 
forests, ridges, ledges and woodlands 

2018 smooth rock-cress 
Borodinia laevigata Plant 

SC 
cliffs, balds, or ledges, forests, ridges, rocky slopes and woodlands 

2004 Tuckerman’s pondweed 
Potamogeton confervoides Plant 

T 
OBL – lakes and ponds 
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*Wetland Status FAC: equally likely to occur in wetlands vs. non-wetlands FACU: Usually occurs in non-wetlands, but may occasionally occur in wetlands FACW: Usually occurs in wetlands, but may 

occasionally occur in non-wetlands OBL: Almost always occurs in wetlands. Sections of this table highlighted in blue represent rare species associated directly with wetland habitat.


