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3. Initiate community outreach through the neighborhood associations in Glen 
Echo Heights asking for volunteers among residents who would be willing to 
plant rain gardens on their properties or who would be willing to use 
permeable pavements for their driveways. 

 
4. Convert some two-way roads to one-way roads with select areas of on-street 

parking.  On the newly converted one-way roads, the widths of the roads can 
be reduced by employing curb extensions with rain gardens planted within 
them or by adding grass swales along the road edges.  This approach would 
also reduce the number of parking pads located within County right of way. 
 

Without knowing the overall level of commitment of the community members in the 
implementation of LID techniques, it is impossible to provide a quantitative analysis 
of the possible benefits of implementation of these treatment methods.  As part of a 
separate study, Montgomery County Department of Environmental Protection is in 
the process of investigating potential reductions in runoff associated with LID 
implementation.    
 
Rooftop Disconnection 
 
The use of roof drain disconnection within the Glen Echo Heights community could 
provide lengthening of the time of concentration for storm water runoff and aid to reduce 
peak discharges from smaller, more frequent storms.  When used in conjunction with rain 
barrels, this technique has the possibility of capturing significant amounts of rainfall for 
dispersal over time into use as lawn watering, thereby promoting groundwater recharge.  
Even the removal of direct connection pipes to the hardened storm drainage system 
(discharging to inlets, hardened ditches, or curb and gutter) would promote groundwater 
recharge and attenuation of peak discharges for small storm events.  Montgomery County 
Department of Environmental Protection (DEP) offers a free rain barrel program. 
 
The disconnection of roof runoff would not be without potential impacts.  Older homes 
with cinder block or brick foundations may have the possibility of increased seepage 
through foundation walls due to increased groundwater.  All rain barrel installations must 
also be installed and maintained properly to prevent becoming mosquito breeding areas.  
Additionally, this technique will have very little impact on larger storms, including the 9 
month to 1 year frequency water quality storm.   
 
Bio-Swales 
 
Another LID technique that could be implemented in Glen Echo Heights is converting 
concrete and asphalt swales into grass swales also known as bio-swales1.  Although the 
design constraint of a maximum longitudinal slope of 4% on grass swales2 would 
eliminate many of the locations that contain existing swales, techniques such as check 
dams, planted rain gardens3 and other methods could be utilized to enable the use of grass 
swales in Glen Echo Heights.  The main benefit of utilizing grass swales is the filtering of 
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sediments and heavy metals from the stormwater as well as reducing the volume of the 
runoff through infiltration into the subgrade. 
 
 
Bio-Retention 
 
Bio-retention, sometimes called rain gardens although there is a slight difference between 
the two, is an LID technique where plants and other vegetation, native to the area, known 
for their high water requirements are planted in shallow basins in the flow path of the 
storm runoff.  The purpose of placing the plants in the flow path is to reduce the volume 
of the stormwater and filter the contaminants before the runoff drains into a natural body 
of water.  While this LID method is usually placed strategically throughout a subdivision 
on County owned land, this is not possible in Glen Echo Heights because the community 
has already been developed and there is virtually no County owned land between houses.  

Therefore, rain gardens would need 
to be planted on private property 
downstream of the outfall of the roof 
downspouts and driveways of the 
homes.  This strategy would best be 
employed in conjunction with the 
recommendation to disconnect the 
rooftops of the homes of the local 
residents.  Additionally, it should be 
noted that these facilities are likely 
to have water ponded within them 
for up to 72 hours following their 
design storm.  The regrading of the 
surrounding terrain near the rain 
gardens is especially important in 
Glen Echo Heights to reduce the 

slope of the natural terrain that the community was built upon and should be done to 
reduce the potential for drainage issues, such as basement seepage, etc.  Another reason 
why planting rain gardens in County owned land between homes may not be feasible, 
except in a few select locations, is due to the fact that most undeveloped areas are 
wooded and thus already possess vegetation, trees and shrubs, that would slow storm 
runoff if the rooftops were disconnected from draining directly into the drainage courses.  
Bioretention areas would need to be designed and sized for the appropriate drainage area 
in order to provide the expected benefits.  Any bioretention areas on private property 
would need to be maintained by the private property owner.  At this time, 
Montgomery County Department of Environmental Protection has a program to 
assist property owners that wish to implement rain gardens on private property.  
Property owners are encouraged to take advantage of this program. 
 

Photo 17 – Glen Echo Heights 
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Conversion of Impervious Surfaces 
 
If some of the residents of Glen Echo Heights were willing to convert their driveways 
and other impervious areas to permeable pavements, then the amount of effective 
impervious area would be reduced within the community.  For more information, please 
see Appendix E, Appendix J, and Appendix O.  Permeable paving material includes, but 
is not limited to, the following materials4: 
 

• Permeable Asphalt 
• Permeable Concrete 
• Grid Block Pavers 
• Plastic Grids 
• Vegetated Grids 
• Belgium Block 
• Turf Block 
• Gravel 
• Cobbles 
• Brick 
• Natural Stone 

 
It should be noted that except for the first two bulleted items, the other listed materials 
should not be used as a single, homogenous building material but instead have patches of 
vegetation between them in a grid pattern. 
 
These materials require maintenance to continue operating in their intended manner.  
Additionally, some of these materials are especially susceptible to freeze-thaw cycles, 
siltation, and clogging of infiltration pathways. 
 
ROADWAY CHANGES 
 
While most LID installations would typically require the cooperation of homeowners, 
and most likely be installed and maintained entirely by homeowners, there are some 
improvements that MCDPWT could do entirely within the existing roadway right of way 
to reduce runoff into the storm drainage conveyance in the Glen Echo Heights 
community.  These efforts include the reduction of impervious area through roadway and 
parking pad reduction and the inclusion of rain gardens or other stormwater management 
within the right of way.  These improvements will not ‘fix’ the drainage problems within 
the Glen Echo Heights community, but may provide some amount of reduction in runoff 
and improvement in water quality. 
 
One-Way Streets 
 
The conversion of some of the roads in Glen Echo Heights from two-way roads to one-
way streets would be a way to reduce the overall pavement within the drainage area.  
This would allow DPWT to reduce the road widths of the converted streets.  It could also 



ROADWAY AND DRAINAGE STUDY – GLEN ECHO HEIGHTS 

 42

allow the planting of rain gardens in curb extensions or the addition of bio-swales along 
the edge of the roads.  The benefits of this approach are: 
 

1. Reduce the amount of impervious area 
2. Increase the quality of the stormwater through infiltration 
3. Reduce the quantity of the stormwater through infiltration 
4. Solutions are entirely within the existing roadway right-of-way. 

 
Some of the roads that could be converted to one-way roads include the following: 
 

• Winnebago Road 
• Wehawken Road 
• Waukesha Road 
• Wapakoneta Road 
• Tuscarawas Road 
• Namakagan Road 

 
This recommendation needs to be fully evaluated by County Traffic and Fire and Safety 
Response Forces to determine any detrimental operation or safety issues.  In addition, this 
approach may meet resistance from members of the community, but the overall 
environment would benefit from the reduction in the volume of storm runoff entering the 
drainage system as well as the reduction of untreated stormwater runoff.  While 
conducting the field investigation of this project, we noted that many of the residents 
engage in walks around Glen Echo Heights with their pets and this alternative strategy 
would benefit these active members of the community, as one-way streets may prove to 
be safer for pedestrians.   
 
Parking Pads 
 
Another method for reducing runoff from the roadway right of way would be to either 
reduce the number of on-street parking pads, or replace them with a more pourous 
pavement.  In general, the construction of parking pads adjacent to the county roadways 
is a practice that is not condoned by MCDPWT, and is done without a county permit.  
However, unless they are deemed to be a public safety hazard or are the subject of a 
written complaint, the County will  not remove it from the Right-of-Way.  An analysis of 
the on-street parking pads in Glen Echo Heights revealed that the total surface area 
equaled 36,046 SF or 0.83 acre (see Chart 3 for more information). 
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Chart 3 – Total Surface Area (SF) of Existing On-Street Parking Pads 
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V. CONCLUSION 

 
As outlined in this report, there are numerous roadway and drainage challenges facing the 
Glen Echo Heights community.  The focus of this report is the Drainage Improvements 
described above, and while the majority of the recommendations for improving these 
critical drainage issues consist of adding closed drainage systems, the use of LID 
techniques should be considered where feasible to enhance the drainage within the 
community.  However, it must be noted that no single approach will solve all of the 
drainage problems within the community, and a multi-faceted approach must be 
employed to effect long-term improvement of the overall runoff and drainage situation.  
In addition to County-provided improvements, a successful outcome will require 
significant involvement and participation from the community.  This would include, but 
not be limited to, construction of bio-retention / rain garden facilities on private property 
with public and / or private funds, voluntary disconnection of impervious surfaces from 
drainage courses, and dedication of right-of-way / easement to the county for 
construction of public drainage improvements. 
 
A main area of concern that was recognized while performing this drainage study is that 
the incremental redevelopment pattern found in Glen Echo Heights may be representative 
of development patterns occurring elsewhere in the County.  This is characterized by 
multiple property improvements, each falling below the threshold of stormwater 
management regulations, but having the cumulative effect of much larger development.  
If this is the case, Montgomery County should consider revising current permitting 
practices pertaining to the maximum allowable impervious area for the redevelopment of 
residential parcels. 
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APPENDIX A:  ANALYSIS OF WALHONDING ROOFTOP AREA 
 
Street Number Street Name Rooftop Area (SF)

6409 Walhonding Rd 2277
6405 Walhonding Rd 2441
6401 Walhonding Rd 1066
6327 Walhonding Rd 2713
6325 Walhonding Rd 1427
6321 Walhonding Rd 3460
6313 Walhonding Rd 1320
6305 Walhonding Rd 3599
6241 Walhonding Rd 1169
6237 Walhonding Rd 2230
6233 Walhonding Rd 1375
6229 Walhonding Rd 1664
6225 Walhonding Rd 1755
6221 Walhonding Rd 907
6219 Walhonding Rd 4209
6217 Walhonding Rd 1299
6215 Walhonding Rd 1902
6211 Walhonding Rd 2814
6205 Walhonding Rd 2375
6203 Walhonding Rd 2138
6201 Walhonding Rd 1850
6100 Walhonding Rd 3463
6101 Walhonding Rd 1569
6117 Walhonding Rd 2185
6113 Walhonding Rd 1744
6109 Walhonding Rd 1786
6105 Walhonding Rd 2758
6103 Walhonding Rd 1564
6101 Walhonding Rd 1680
6027 Walhonding Rd 1472
6023 Walhonding Rd 1616
6021 Walhonding Rd 1380
6017 Walhonding Rd 1403
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APPENDIX A:  Continued 
 
Street Number Street Name Rooftop Area (SF)

6015 Walhonding Rd 1802
6011 Walhonding Rd 1743
6009 Walhonding Rd 3125
6005 Walhonding Rd 1730
6001 Walhonding Rd 2852
6004 Walhonding Rd 1539
6008 Walhonding Rd 2647
6012 Walhonding Rd 3541
6020 Walhonding Rd 1169
6022 Walhonding Rd 1270
6024 Walhonding Rd 1051
6100 Walhonding Rd 2563
6104 Walhonding Rd 1607
6108 Walhonding Rd 1576
6110 Walhonding Rd 2332
6112 Walhonding Rd 1258
6114 Walhonding Rd 1154
6200 Walhonding Rd 2457
6204 Walhonding Rd 6204
6208 Walhonding Rd 6208
6212 Walhonding Rd 6212
6216 Walhonding Rd 1630
6220 Walhonding Rd 1914
6224 Walhonding Rd 1550
6228 Walhonding Rd 1456
6232 Walhonding Rd 1455
6236 Walhonding Rd 1960
6240 Walhonding Rd 1905
6242 Walhonding Rd 4923
6300 Walhonding Rd 2052
6302 Walhonding Rd 3059
6304 Walhonding Rd 2035
6308 Walhonding Rd 1343
6306 Walhonding Rd 1136
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APPENDIX A:  Continued 
 
Street Number Street Name Rooftop Area (SF)

6310 Walhonding Rd 1338
6312 Walhonding Rd 2945
6314 Walhonding Rd 1008
6316 Walhonding Rd 2995
6318 Walhonding Rd 2470
6320 Walhonding Rd 1723
6322 Walhonding Rd 1787
6522 Walhonding Rd 1316
6526 Walhonding Rd 1333
6530 Walhonding Rd 1538
6540 Walhonding Rd 1494

   
Total Area (SF) 167015
Total Area (acre) 3.83
Avg. Roof Area (SF) 2198
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APPENDIX B:  ANALYSIS OF WALHONDING DRIVEWAY AREA 
 
Street Number Street Name Driveway Area (SF)

6409 Walhonding Rd 999
6405 Walhonding Rd 697
6401 Walhonding Rd 1857
6327 Walhonding Rd 801
6325 Walhonding Rd 2156
6321 Walhonding Rd 1234
6313 Walhonding Rd 847
6305 Walhonding Rd 1253
6241 Walhonding Rd 815
6237 Walhonding Rd 2230
6233 Walhonding Rd 541
6229 Walhonding Rd 1085
6225 Walhonding Rd N/A 
6221 Walhonding Rd 4908
6219 Walhonding Rd 2127
6217 Walhonding Rd 1502
6215 Walhonding Rd 2109
6211 Walhonding Rd 662
6205 Walhonding Rd 578
6203 Walhonding Rd 856
6201 Walhonding Rd 1727
6100 Walhonding Rd N/A 
6101 Walhonding Rd 1902
6117 Walhonding Rd 851
6113 Walhonding Rd 2257
6109 Walhonding Rd N/A 
6105 Walhonding Rd 1496
6103 Walhonding Rd 748
6101 Walhonding Rd 831
6027 Walhonding Rd 757
6023 Walhonding Rd 2127
6021 Walhonding Rd 1009
6017 Walhonding Rd 292
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APPENDIX B:  Continued 
 
Street Number Street Name Driveway Area (SF)

6015 Walhonding Rd 913
6011 Walhonding Rd 1224
6009 Walhonding Rd 1612
6005 Walhonding Rd 743
6001 Walhonding Rd 697
6004 Walhonding Rd 735
6008 Walhonding Rd 1885
6012 Walhonding Rd N/A 
6020 Walhonding Rd 648
6022 Walhonding Rd 1439
6024 Walhonding Rd 865
6100 Walhonding Rd 1358
6104 Walhonding Rd 2553
6108 Walhonding Rd 920
6110 Walhonding Rd 848
6112 Walhonding Rd 896
6114 Walhonding Rd 1155
6200 Walhonding Rd 1133
6204 Walhonding Rd 1666
6208 Walhonding Rd 1005
6212 Walhonding Rd 3093
6216 Walhonding Rd 685
6220 Walhonding Rd 994
6224 Walhonding Rd 1455
6228 Walhonding Rd 650
6232 Walhonding Rd 1098
6236 Walhonding Rd 691
6240 Walhonding Rd 594
6242 Walhonding Rd 4885
6300 Walhonding Rd 772
6302 Walhonding Rd 3815
6304 Walhonding Rd 1490
6308 Walhonding Rd 1608
6306 Walhonding Rd 2975
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APPENDIX B:  Continued 
 
Street Number Street Name Driveway Area (SF)

6310 Walhonding Rd 1130
6312 Walhonding Rd 2127
6314 Walhonding Rd 2129
6316 Walhonding Rd 1896
6318 Walhonding Rd 999
6320 Walhonding Rd 1105
6322 Walhonding Rd 2147
6522 Walhonding Rd N/A 
6526 Walhonding Rd 1475
6530 Walhonding Rd 1439
6540 Walhonding Rd N/A 

   
Total Area (SF) 102801
Total Area (acre) 2.36
Avg. Driveway Area (SF) 1428
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APPENDIX C:  ANALYSIS OF WALHONDING ON-STREET PARKING 
 

Street Address 
Gravel Parking
Area (SF) 

Asphalt Parking
Area (SF) 

Compacted Dirt 
Area (SF) 

6540 Walhonding Rd   625  
6526 Walhonding Rd   216  
6522 Walhonding Rd   480  
6409 Walhonding Rd   540  
6409 Walhonding Rd 88    
6405 Walhonding Rd 128    
6401 Walhonding Rd 224    
6242 Walhonding Rd   428  
6237 Walhonding Rd   152  
6215 Walhonding Rd 960    
6211 Walhonding Rd 128    
6208 Walhonding Rd   200  
6112 Walhonding Rd 369    
6110 Walhonding Rd     15
6113 Walhonding Rd   192  
6108 Walhonding Rd   96  
6105 Walhonding Rd 540    
6023 to 6021 Walhonding Rd     788
6017 Walhonding Rd     327
6015 Walhonding Rd 132    
6015 to 6011 Walhonding Rd 669    
6012 Walhonding Rd 360    
6009 Walhonding Rd 320    
6008 to 6004 Walhonding Rd 1248    
6005 to 6001 Walhonding Rd 1485    
    
Total Area (SF) 10710  
Gravel (SF) 6651  
Asphalt (SF)  2929  
Compacted Dirt (SF)  1130  
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APPENDIX D:  ANALYSIS OF WALHONDING SURFACE AREA 
 
Segment Length (ft) Segment Width (ft) Area (SF)

242 26 6292
365 20 7300
609 24 14616
425 26 11050

1116 26 29016
377 25 9425
594 26 15444
358 29 10382
349 24 8376

   
Total Road Surface Area (SF) 111901
Total Road Surface Area (acre) 2.57
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APPENDIX E:  ANALYSIS OF WALHONDING IMPERVIOUS AREA 
 
Impervious Material Area (SF) Area (acres)
Driveway 102801 2.36
Rooftop 167015 3.83
On-Street Parking 10710 0.25
Roadway 111901 2.57
   
Total Area (SF) 392427 
Total Area (acre) 9.01 
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APPENDIX F:  ANALYSIS OF TUSCARAWAS ROOFTOP AREA 
 
Street Number Street Name Rooftop Area (SF)

5300 Tuscarawas Rd 1039
5301 Tuscarawas Rd 1058
5302 Tuscarawas Rd 1614
5303 Tuscarawas Rd 748
5304 Tuscarawas Rd 1651
5305 Tuscarawas Rd 1916
5307 Tuscarawas Rd 1602
5309 Tuscarawas Rd 2677
5311 Tuscarawas Rd 1245
5310 Tuscarawas Rd 1789
5312 Tuscarawas Rd 1274
5313 Tuscarawas Rd 1285
5315 Tuscarawas Rd 2449
5317 Tuscarawas Rd 2372
5314 Tuscarawas Rd 2620
5319 Tuscarawas Rd 1739
5316 Tuscarawas Rd 1398
5321 Tuscarawas Rd 1887
5318 Tuscarawas Rd 1417
5323 Tuscarawas Rd 1826
5325 Tuscarawas Rd 2160
5320 Tuscarawas Rd 2277
5322 Tuscarawas Rd 1213
5400 Tuscarawas Rd 2051
5402 Tuscarawas Rd 3093
5401 Tuscarawas Rd 1420
5404 Tuscarawas Rd 2497
5406 Tuscarawas Rd 2846
5405 Tuscarawas Rd 2180
5408 Tuscarawas Rd 2149
5409 Tuscarawas Rd 4990
5410 Tuscarawas Rd 1644

   
Total Area (SF) 62126
Total Area (acre) 1.43
Avg. Roof Area (SF) 1941
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ANALYSIS G:  ANALYSIS OF TUSCARAWAS DRIVEWAY AREA 
 
Street Number Street Name Driveway Area (SF) 

5300 Tuscarawas Rd 579
5301 Tuscarawas Rd 494
5302 Tuscarawas Rd 578
5304 Tuscarawas Rd 575
5305 Tuscarawas Rd 925
5307 Tuscarawas Rd 1303
5309 Tuscarawas Rd 623
5311 Tuscarawas Rd 955
5310 Tuscarawas Rd 1503
5313 Tuscarawas Rd 641
5315 Tuscarawas Rd 701
5317 Tuscarawas Rd 779
5314 Tuscarawas Rd 1812
5319 Tuscarawas Rd 883
5316 Tuscarawas Rd 1146
5321 Tuscarawas Rd 597
5318 Tuscarawas Rd 703
5323 Tuscarawas Rd 837
5320 Tuscarawas Rd 814
5322 Tuscarawas Rd 1509
5400 Tuscarawas Rd 2248
5402 Tuscarawas Rd 783
5404 Tuscarawas Rd 4507
5406 Tuscarawas Rd 3201
5405 Tuscarawas Rd 1367
5408 Tuscarawas Rd 1874
5409 Tuscarawas Rd 1371
5410 Tuscarawas Rd 1925
6100 Walhonding Rd 805

   
Total Area (SF) 36038
Total Area (acre) 0.83
Avg. Driveway Area (SF) 1243
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ANALYSIS H:  ANALYSIS OF TUSCARAWAS ON-STREET PARKING 
 

Street Address 
Gravel Parking

 Area (SF) 
Asphalt Parking

 Area (SF) 
Compacted Dirt 

 Area (SF) 
Stone  

Area (SF)
5303 Tuscarawas Rd 560      
5310 Tuscarawas Rd   438    
5312 Tuscarawas Rd   100    
5318 Tuscarawas Rd       300
5318 Tuscarawas Rd     300  
5323 Tuscarawas Rd   216    
5320 Tuscarawas Rd 450      
5402 Tuscarawas Rd   320    
     
Total Area (SF) 2684   
    
Gravel (SF) 1010   
Asphalt (SF) 1074   
Compacted Dirt (SF) 300   
Stone (SF) 300   
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APPENDIX I:  ANALYSIS OF TUSCARAWAS SURFACE AREA 
 

Segment Length (ft) Segment Width (ft) Area (SF) 
250 26 6500
50 25 1250

500 24 12000
150 22 3300
75 24 1800

125 33 4125
100 25 2500
100 28 2800
350 25 8750

 
Total Surface Area (SF) 43025
Total Surface Area (acre) 0.99
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APPENDIX J:  ANALYSIS OF TUSCARAWAS IMPERVIOUS AREA 
 
Impervious Material Area (SF) Area (acre) 

Driveway 36038 0.83
Rooftop 62126 1.43
On-Street Parking 2684 0.06
Roadway 43025 0.99
   
Total Area (SF) 143873 
Total Area (acre) 3.30 
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APPENDIX K:  ANALYSIS OF ROOFTOP AREA FOR ALEXANDER 
 
Street Number Street Name Rooftop Area (SF) 

6655 Alexander Rd 1497
6665 Alexander Rd 2631
6671 Alexander Rd 3816
6677 Alexander Rd 3383
6691 Alexander Rd 2029
6699 Alexander Rd 3103
6693 Alexander Rd 3289

   
 Total Area (SF) 19748
 Total Area (acre) 0.45
 Avg. Roof Area (SF) 2821
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APPENDIX L:  ANALYSIS OF ROOFTOP AREA FOR IROQUOIS  
 

Street Number Street Name Rooftop Area (SF)
5206 Iroquois Rd 1519
5208 Iroquois Rd 1618
5210 Iroquois Rd 1893
5300 Iroquois Rd 811
5302 Iroquois Rd 1038
5304 Iroquois Rd 1435
5306 Iroquois Rd 1702
5308 Iroquois Rd 819
5207 Iroquois Rd 1743
5301 Iroquois Rd 1277
5305 Iroquois Rd 2554
5307 Iroquois Rd 1399
5309 Iroquois Rd 1043
5311 Iroquois Rd 1578
5313 Iroquois Rd 1471

   
 Total Area (SF) 21900
 Total Area (acre) 0.50
 Avg. Roof Area (SF) 1460
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APPENDIX M:  ANALYSIS OF ROOFTOP AREA FOR NAMAKAGAN  
 

Street Number Street Name Rooftop Area (SF)
6001 Namakagan Rd 2059
6007 Namakagan Rd 1455
6011 Namakagan Rd 2240
6013 Namakagan Rd 1346
6015 Namakagan Rd 1590
6101 Namakagan Rd 1511
6103 Namakagan Rd 2313
6107 Namakagan Rd 1484
6111 Namakagan Rd 1239
6114 Namakagan Rd 1700
6112 Namakagan Rd 1046
6104 Namakagan Rd 1426
6102 Namakagan Rd 2025
6100 Namakagan Rd 1533
6016 Namakagan Rd 2803
6014 Namakagan Rd 2546
6012 Namakagan Rd 2007
6010 Namakagan Rd 2066
6008 Namakagan Rd 1193
6000 Namakagan Rd 2919

   
 Total Area (SF) 36501
 Total Area (acre) 0.84
 Avg. Roof Area (SF) 1825
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APPENDIX N:  ANALYSIS OF ROOFTOP AREA FOR WAPAKONETA 
 

Street Number Street Name Rooftop Area (SF)
5006 Wapakoneta Rd 2837
5100 Wapakoneta Rd 2722
5104 Wapakoneta Rd 2827
5108 Wapakoneta Rd 2751
5112 Wapakoneta Rd 2267
5116 Wapakoneta Rd 3182
5118 Wapakoneta Rd 2328
5200 Wapakoneta Rd 2573
5204 Wapakoneta Rd 2154
5208 Wapakoneta Rd 1635
5210 Wapakoneta Rd 1345
5212 Wapakoneta Rd 1679
5214 Wapakoneta Rd 1993
5220 Wapakoneta Rd 1698
5304 Wapakoneta Rd 2365
5308 Wapakoneta Rd 1836
5312 Wapakoneta Rd 2910
5316 Wapakoneta Rd 1086
5320 Wapakoneta Rd 1155
5324 Wapakoneta Rd 1528
5328 Wapakoneta Rd 1032
5332 Wapakoneta Rd 1412
5336 Wapakoneta Rd 1697
5325 Wapakoneta Rd 2613
5319 Wapakoneta Rd 1893
5317 Wapakoneta Rd 3405
5315 Wapakoneta Rd 1551
5313 Wapakoneta Rd 1473
5311 Wapakoneta Rd 1475
5309 Wapakoneta Rd 1602
5307 Wapakoneta Rd 1797
5305 Wapakoneta Rd 1829
5219 Wapakoneta Rd 1853
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APPENDIX N:  Continued 
 

Street Number Street Name Rooftop Area (SF)
5217 Wapakoneta Rd 2312
5215 Wapakoneta Rd 1719
5211 Wapakoneta Rd 4325
5209 Wapakoneta Rd 1930
5205 Wapakoneta Rd 2748
5119 Wapakoneta Rd 2066
5117 Wapakoneta Rd 1288
5113 Wapakoneta Rd 1681
5101 Wapakoneta Rd 1960
5007 Wapakoneta Rd 1656
5005 Wapakoneta Rd 2328

   
 Total Area (SF) 90516
 Total Area (acre) 2.08
 Avg. Roof Area (SF) 2057
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APPENDIX O:  ANALYSIS OF COMMUNITY ON-STREET PARKING  
 

Street  
Name 

Gravel 
Area (SF) 

Asphalt 
Area (SF) 

Compacted Dirt
Area (SF) 

Other Material 
Area (SF) 

Iroquois Rd 2114 530    
Madawaska Rd 5425  412 1502
Wapakoneta Rd 890      
Waneta Rd 928      
Wehawken Rd 4485 363    
Namakagan Rd 636    177
Winnebago Rd 636 1326    
Tuscarawas Rd 1010 1074 300 300
Waukesha Rd 2247      
Wissioming Rd       605
Wyoming Ct 188    188
Walhonding Rd 6651 2929 1130  
     
Total Area (SF) 36046   
Total Area (acre) 0.83   
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APPENDIX P:  PAVEMENT CORE DATA FROM GLEN ECHO HEIGHTS  
 
Core Number Location Core Depth Core Condition Subgrade 
1 6111 Wiscasset 

Road 
6.1” Total           
2.1” hma / 4” 
pcc 

Poor ( 4” pcc 
contaminated 
w/soil pockets) 

Sandy Soil 

2 6200 
Walhonding 
Road 

8.75” Total         
2” hma / 4.75” 
pcc 

Good Sandy Soil 

3 5419 Waneta 
Road 

2.25” Total   
hma only 

Fair  Aggregate e

4 5304 Waneta 
Road 

7.75 “ Total        
2.5” hma / 
5.25” pcc 

Good Soil 

5 6240 
Walhonding 
Road 

7.75” Total   
hma only 

Good Aggregate 

6 6530 
Walhonding 
Road 

2.25” Total   
hma only 

Fair Soil mixed 
w/ Stone 

7 6327 
Walhonding 
Road 

4.25” Total 
hma only 

Fair Aggregate 

8 5225 Wyoming 
Road 

6.5” Total   
hma only 

Good Soil 

9 5202 Wyoming 
Road 

8.5” Total  
3” hma / 3.25” 
pcc 

Good Soil 

10 5305 Tuscarawas 
Road 

4.5” Total  
hma only 

Fair Aggregate 

11 5217 Wissioming 
Road 

5” Total     
hma only 

Fair/Good Soil 

12 6227 Madawaska 
Road 

1.5” Total  
hma only 

Fair Aggregate 

13 5126 Wyoming 
Court 

5” Total 
aggregate only 

N/A Soil 

14 5121 Wyoming 
Court 

2.25” Total 
hma only 

Fair Soil mixed 
w/ Stone 

15 Int. Wissioming 
and Waukesha 
Road 

9” Total     
hma only 

Good Soil 

16 5133 Waukesha 
Road 

3.5” Total  
hma only 

Poor Soil 

17 5125 Wissioming 
Road 

1.6” Total  
hma only 

Fair Aggregate 
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18 6113 Madawaska 
Road 

4.5” Total  
hma only 

Fair Aggregate 

Continued Ø     
19 5113 Wehawken 

Road 
9” Total        
3” hma/6” pcc 

Good Soil 

20 5116 
Wapakoneta Rd 

5.25” Total 
hma only 

Good Soil 

21 6016 Madawaska 
Road 

7.9” Total  
hma only 

Good Soil 

22 5206 Wehawken 
Road 

7” Total     
hma only 

Good  Soil 

23 5214 
Wapakoneta Rd 

9.9” Total  
2.9”hma/7”pcc 

Good  Soil 

24 6007 Namakagan 
Road 

5” Total 
1”hma /          
4” tar&chip 

Poor Unknown f 

25 5305 
Wapakoneta Rd 

3” Total 
1”hma /          
2” tar&chip 

Poor Unknown f 

26 5336 
Wapakoneta Rd 

6” Total 
2”hma / 
4”tar&chip 

Poor Unknown f 

27 6015 
Walhonding Rd 

5.5” Total     
hma only  

Fair Aggregate 

28 5413 Wehawken 
Road 

3” Total        
hma only 

Poor Aggregate 

29 6114 Namakagan 
Road 

4.5” Total    
hma only 

Fair Aggregate 

30 5301 Iroquois 
Road 

3.75” Total  
hma only 

Fair Aggregate 

31 5409 Tuscarawas 
Road 

6.5” Total   
2.25”hma / 
4.25” pcc 

Good Soil 

32 6655 Wapakonila 
Road 

7” Total       
hma only 

Fair/Good Aggregate 

33 6691 Alexander 
Road 

5” Total        
hma only 

Fair Soil 

 
 
Note:  c Some core locations were adjusted based on accessibility, safety, and/or field  
                conditions.   
           d Cored specimens will be available (for observation) at the MCDPWT Lab until    
                4/30/07, at which time they will be discarded.   
           e Aggregate beneath cored specimen undermined leaving the cored hole full of  
                water from coring activities.   
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           f The large aggregate used for tar & chip layer caused the core drill to lock-up;  
                as a result, determination of subgrade material was not determined.   
 
Clarification:  hma (hot mix asphalt),  pcc (portland cement concrete),  aggregate 
(aggregate particles that are undefined with various compositions)           
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    Website:  http://www.wbdg.org/design/lidtech.php 
 
2  Maryland Department of the Environment, “2000 Stormwater Management Design 
Manual” 
 
3  U.S. Environmental Protection Agency, Office of Water, Low-Impact Development 
Center, “Low Impact Development (LID) – A Literature Review”, October 2000 
 
4 University of Rhode Island Porous Pavement Publications: Website: 
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Examples of Rain Gardens 
 

 
Prarie Garden – Photo used with permission of The City of Maplewood, Minnesota 

 
Uses plants that are hardy and native to the area, this type of garden is for use in areas of 
full sun. 
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Shrub Garden – Photo used with permission of The City of Maplewood, Minnesota 

 
Placed in partial sunlit areas, this garden is low maintenance 
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Bioretention Cell 

 
 
Bioretention cell section.  Perforated HDPE pipe must outfall to a ditch or closed 
drainage system. 
 
 




