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CAHILL ASSOCIATES

ENVIRONMENTAL CONSULTANTS









March 3, 2005

Crum Creek Neighbors

4 Kenney Circle

Broomall, PA 19008

RE:
Gaster/Robinson Tract, Pulte Homes


Marple Township, Delaware County, PA



Dear Crum Creek Neighbors:

Cahill Associates has reviewed the Preliminary Land Development Plans for the Gaster/Robinson Tract, prepared 2/9/05, and the accompanying Storm Water Management and Erosion & Sediment Control Report, dated February 10, 2005 with respect to your concerns that this proposed development, as currently designed, could negatively and significantly affect the natural features and functions of the land and water resources of Crum Creek and Holland Creek.  

After reviewing the information related to this development, we can only conclude that the project will appreciably degrade the water resources of Crum and Holland Creeks.  There are several major concerns raised by the development proposal including:

1. Significant development upon steep slopes and very steep slopes, with associated impacts including increased erosion, 

2. A significant removal of existing woodlands,

3. Potential design flaws in the Storm Water Management BMPs, 

4. A major increase in runoff volume and a corresponding loss of groundwater recharge,

5. An increase in nonpoint source pollution discharged to the streams,

Of particular concern is the Storm Water Management and Erosion & Sediment Control Report, which provides calculations and narrative regarding stormwater infiltration requirements, stormwater quality requirements and stormwater BMPs.  A number of stormwater management measures are indicated as BMPs and infiltration measures, however, these measures must be designed in accordance with sound engineering standards to function properly.  It is our opinion that the statements regarding infiltration, volume management, and water quality management cannot be supported by the BMP designs as indicated on the referenced plan set.

More importantly, the intent of Best Management Practices - such as infiltration systems, porous pavement, recharge trenches, naturalized rain gardens, naturally vegetated swales, and naturalized detention facilities - is for these measures to be designed and constructed within the natural conditions of the site, respecting existing topography, soils, and vegetation.  To begin the process by eradicating large areas of woodlands and developing areas of cut and fill in excess of twenty feet is counter to the use of Best Management Practices, and as such, the likelihood of successfully achieving stormwater management for volume and water quality is highly questionable.  

Appendix D of the Report states that “the site was laid out in a manner so as to minimize the disturbance to the sensitive areas and potential BMP locations were identified based on soil characteristics and topography”.  This statement cannot be supported by the design as indicated on the plan set, as discussed below.

1. 
Significant development upon steep slopes and very steep slopes, with associated impacts including increased erosion.

The plans and report indicate that approximately 4.1 acres of very steep slopes (>25%) and 5.9 acres of steep slopes will be developed, and 16 8 acres of woods will be removed.  It should be noted that this disturbance will not be minor in nature.  Road cuts (excavations) in excess of ten (10) feet are indicated for nearly half of Road A, with areas indicating more than fifteen (15) feet of cut and twenty-five (25) feet of cut also shown.  Roads A and B and the Emergency Access also show areas in excess of ten feet of cut and as high as fifteen feet of cut for the Emergency Access.  Grading in the townhouse area indicates cuts of ten feet or greater. In the condominium area, the ground floor of Building C is as much as eighteen feet above existing grade (eighteen feet of fill), while Building A requires as much as eighteen feet of cut.  Excessive cut and fill is proposed across the site, including areas of steep and very steep slopes.

Given the extensive amount of proposed cut and fill, detailed cross-sections showing existing and proposed grades, as well as mapped steep slopes, would be useful in conveying the impacts of the proposed grading.  At this time profiles are only provided for the road and utility areas.    It should be emphasized that the proposed plans do not only involve altering steep slopes, but they propose substantial topographic changes in the areas of development.

The current Pennsylvania Handbook of Best Management Practices for Developing Areas states that “Disturbing steep slopes with development causes instability of the soil on the slopes.  Development destroys vegetation, root systems, and soil structures.  High runoff velocities from exposed steep slopes result in destructive and unsightly erosion, denuded slopes that may be difficult to revegetate, and sediment deposition on areas both on and off the site”.

Given the extent of proposed grading and the nature of working on steep slopes, effective management of sediment and stormwater during construction will be extremely difficult.  Furthermore, the proposed measures as indicated on the plans do not appear sufficient to prevent impacts such as erosive flows, eroded slopes, and downstream sediment deposition.  Much of these slopes are currently in woodlands which generate very little runoff and erosion on an annual basis.  The impact of removing woodland and grading steep and very steep slopes can be anticipated to have significant negative effects on Crum and Holland Creeks that will be difficult, if not impossible, to fully mitigate.   

2. A significant removal of existing woodlands

According to the tables in the Storm Water Management and Erosion & Sediment Control Report, 16.82 acres of woodlands will be removed, or approximately one-half of the existing woods.  Wooded areas provide tremendous benefits to stormwater management, both by allowing more infiltration than any other natural surface, and by returning much of this water to the atmosphere.  Woods serve to reduce the volume of stormwater runoff, and after development, this volume of runoff can be expected to substantially increase.

Additionally, the way in which water moves across the site will change substantially as a result of woodland removal and grading.  At this time, any stormwater runoff drains across the site and down the slopes in a dispersed manner, with few areas of concentrated flow indicated.  By contrast, the proposed stormwater plan will convey most of the runoff in a storm sewer system.  Discharge from the detention facilities will be at concentrated locations, with several of the outfalls discharging onto steep slopes (detention basins A1, A3, A5, C1, and C3).  It can be anticipated that this concentrated flow onto steep slopes will cause erosion and the formation of deep gullies and ravines.  This will cause damage to existing remaining wetlands and will result in sediment deposition in Crum Creek.

It also should be noted that the frequency of rainfall events that generate stormwater runoff will also significantly increase after the proposed development is built.  Woods on good “B” soils such as the ones at this site generate little runoff.  Essentially, more than 1.6 inches of rain must fall before any runoff even begins to occur.  After development, runoff will occur during all measurable rainfall events.  Therefore the frequency of stormwater runoff occurring from the site will also increase.

3. Potential design flaws in the Storm Water Management BMPs

The design problems with the proposed BMPs represent one of the most significant problems with the proposed plan.  The Storm Water Management and Erosion & Sediment Control Report describes in some detail the proposed BMPs and provides calculations for groundwater recharge and water quality volumes.  However, BMPs, like any engineered design, must be properly designed and constructed to function properly.

Infiltration must be “spread out” over a large enough area in order to work, otherwise failure is almost certain.  A recommended ratio of 5:1 is often used, meaning that five acres of development will need one acre of infiltration area.  The proposed plan indicates 21.4 acres of developed area, with very, very small infiltration areas shown (no figures are provided).  Additionally, these infiltration areas are sloped, not flat as recommended for infiltration systems.  Certain infiltration areas are on “fill” material which also is contrary to good engineering design.  Of special concern is the proposed implementation of infiltration basins behind retaining walls.  Again, this is not recommended.  The detail for the porous paving area is incorrect and proposes infiltration uphill of below-grade parking areas.  Finally, several infiltration areas are on areas of excessive cut.  Basin A5 appears to be in an area requiring 21 feet of excavation.  It is our opinion that infiltration and volume reduction requirements will not be met with the proposed design.

4. Major Increase in Runoff Volume and a Corresponding Loss of GW Recharge

The stormwater management plan as proposed will result in a significant increase in the volume of stormwater discharged to the streams.   The existing site is mostly wooded and is largely underlain by the well-drained “B” soils,  indicating it is “moderately well to well drained.”  Little stormwater runoff is generated from the site under its current conditions, given this classification and cover.  In stark contrast, the 7.63 acres of proposed impervious surfaces will produce 1.77 inches of runoff during a 2-inch storm.  Simply put, this equates to 49,259 cubic feet (368,460 gallons) of runoff that will be produced only from the impervious areas in a 2-inch rainfall which under natural conditions would produce almost no runoff.  

At the same time that the impervious surfaces are converting nearly every drop of rainfall into runoff, they are also preventing precipitation from recharging groundwater.  A wooded tract on well-draining soils will contribute on the order of 15 inches of baseflow, or groundwater recharge, in an average year – equating to 415,400 cubic feet per year from the areas that are to be made impervious.  On average, this is equivalent to 8,514 gallons of clean, cool water feeding nearby wetlands and streams every day.  The proposed impervious areas will eliminate the vast majority of this recharge.  It should also be noted that the extensive amount of proposed lawns on compacted and disturbed soil would exacerbate the increased volume of runoff and the loss of groundwater recharge.

Finally, a reduction in recharge will change the soil moisture conditions in the downhill wooded areas to remain.  This can be anticipated to adversely affect the health and nature of those woodlands.

5. Increase in Nonpoint Source Pollution Discharged to Crum Creek

Although the applicant is proposing several stormwater management facilities, they will not adequately protect the water quality of the streams.  Of particular concern are sediment and nutrients, as the site will generate significant loads of both pollutants during construction and after.  The primary stormwater management technique proposed is detention, which is generally considered one of the worst stormwater “BMPs” in terms of pollutant removal.  In addition to the impact of runoff treated by the stormwater system, there will be a considerable amount of runoff from disturbed areas that will be not be treated.

In summary, the anticipated impacts on water quality, flood volume, and loss of groundwater recharge are significant for the proposed development, and the stormwater measures indicated cannot be expected to perform as indicated in the stormwater report.  

Please call me if you have any questions or would like to discuss our comments.  It is clear that the present layout does not adequately consider the existing conditions of the site or the anticipated impacts.








Sincerely yours,








Michele C. Adams, P.E.








Principal Engineer
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