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BRUSHY BROOK REVIEW MEMORANDUM #1 

  

To:  James Lamphere, Town Planner 

   

From:  Steven M. Cabral, Ph.D., P.E.  

  Crossman Engineering 

 

Date:  August 19, 2021 

  

Re: Brushy Brook Subdivision  

              

 

Based upon our initial review of the Preliminary Plan documents, we prepared the following list of 

observations. Our detailed review is ongoing, but to minimize delay we offer the following initial 

comments: 

 

1. Water System:  We recognize that the RIDOH issued an approval for the location of the well 

fields but we did not see any data to verify the number of wells, the location of wells or 

documentation that volume and quality of water from the planned bedrock wells will be 

sufficient to supply the development.  The RIDOH approval provided does not yet represent 

approval of the new public water system but independent of the RIDOH review process, the 

documents provided included no water system design or indication of capacity. As a 

minimum, pipe sizes, valves, air release assemblies, pumping systems, treatment systems, 

well pump test data, water quality data, etc. will be needed in order to document that the 140 

new homes can be safely served.  A long-term operation and maintenance program and 

eventually, a licensed system operator will need to be identified.  We understand that the water 

system has not been designed but there is insufficient data to review the adequacy of the 

community water system.  

 

2. Water System Impacts:  With a planned community wellfield area adjacent to wetlands and 

an anticipated water demand of 64,400 gallons per day for domestic use, plus potential 

irrigation demands, it is reasonable to request an evaluation of the potential impact on the 

groundwater levels and wetlands due to groundwater withdrawals.  The evaluation needs to 

address the domestic and irrigation demands.  

 

3. Community Septic Systems:  Similar to the Water System level of detail, there is insufficient 

design data to confirm the adequacy of the multiple community septic systems and the net 

environmental results.  Pipe sizes, valves, cleanouts, manholes, tank volumes, pump 

performance curves, leach field cross-sections, advanced treatment efficiencies and other 
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standard design data were not provided.  Also, due to the volumes of effluent per system, 

mounding analyses are required for each system and nitrate loading analyses are 

recommended for the plumes of each system.  Systems 3 and 5 will need to be modelled 

together, since System 5 is adjacent to and uphill of System 3.  Also, design elements that can 

create effluent breakout adjacent to the systems need to be addressed. We recognize that the 

septic systems are not yet fully designed, therefore it would be more appropriate to request 

the actual system designs, as opposed to listing design deficiencies.  One example is that the 

leach field side-slope of System 3 does not provide adequate clearance to the leach field 

trenches (Grading Plan 6).  Overall, there is insufficient data to review the actual adequacy of 

the multiple community septic systems and insufficient data to conclude that no impacts will 

result.  Also, current RIDEM standards for septic system leach fields with flows of 5,000 – 

10,000 gallons/day require a 300 ft separation from private drinking wells. The proposed 

locations of leach fields will result in this 300 ft clearance requirement encroaching onto 

neighboring lots. Therefore, the layout may reduce the development potential or future well 

placement on those lots. 

 

4. Private Water and Sewer Lines:  If the road is proposed to be a public road and the water 

and sewer lines will be owned and maintained by the Homeowner’s Association, the 

recommended location of the water and sewer lines is outside of the roadway pavement 

structure.  If the Homeowner owned utilities remain beneath public roads, Maintenance 

Agreements will be needed. 

 

5. Water/Sewer Vertical Conflicts: The road profiles indicate that both the water lines and 

sewer lines are to be built with 4.5 feet of cover.  This will result in numerous water and sewer 

conflicts at service connections and at intersections.  We recommend that the sewer line be 

lowered and designed to meet the standard 18-inch vertical clearance value between sewer 

lines and water lines. 

 

6. Soil Data:  The soil and groundwater conditions are the basis for the design of septic systems 

and stormwater infiltration systems.  The designer utilizes a combination of new data and old 

soil test data, some of which dates back to 1995.   Some of this old data, coincidentally, was 

prepared by our firm, Crossman Engineering, for a previous land owner and a different 

project.  It is standard practice for a designer to review public records available at RIDEM but 

old work by others for other projects cannot be used as the basis for another’s final design.  

The current designer is solely responsible for the accuracy of the data used for his/her designs 

and needs to perform sufficient testing in order for them to be able to certify the soil data at 

each septic system and each stormwater system.   The septic system design data on Plan sheet 

40 appears to rely upon the 1995 soil data by others. 
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7. Typical Road Section:  The road design does not conform to the Town required Typical 

Section and based upon the roadway profile slopes, berm or curbing is necessary to prevent 

edge of road erosion on the steeper roadway sections.  Also, due to the number of new homes, 

sidewalks should be considered for pedestrian safety. 

 

8. Road Profiles: Section 17.4.6, Geometric Data, within the Subdivision Regulations require 

maximum centerline grades within 150 feet of intersections to be 2.5%.  The Road A/Road A 

intersection currently has a 7.9% profile slope and the Road A/Road C intersection has a 

6.25% slope.  Justification for the waiver should be provided.  If a waiver is considered, a 

slope greater than 5% for the through road would not be recommended.  The 2.5% should be 

maintained for approach with the stop condition. 

 

9. Roadside Swales and Driveway Culverts: Design flow velocities appear to exceed erosive 

velocity levels within swales on steeper slopes. Also, we recognize that no curb or berm is 

depicted on the Typical Road Section but on roadways with profile slopes greater than 2%, 

runoff commonly travels along the pavement/grass edge and not through the grass towards 

the swales. Gutter flow needs a means to be diverted into the swales.  As a minimum, periodic 

paved outlets from the road into the swales are needed. Periodic baffles in the swales are also 

recommended to reduce velocities and promote infiltration.  Also, winter conditions need to 

be considered (snow lining edge of road). It is always safer to have standard catch-basins at 

low-points to collect runoff during winter conditions, when the paved outlets may be blocked. 

It is also not evident if the water flow depths in the swales will overtop some of the driveway 

culverts.  Also, flow velocities exiting the driveway culverts and the need for scour protection 

did not appear to be addressed. 

 

10. Site Plans: The existing topography is missing in some areas on the following sheets and is 

needed for our review: 

• Existing Conditions Plan 2 (Sheet 6) 

• SESC Plan – 3 (Sheet 10) 

• Grading and Drainage Plans 3 and 4 (Sheets 14 and 15) 

• Pond Complex A & B in the “Pond Complex A” detail (Sheet 36) 

• Pond Complex C in the “WQ Infiltration Pond C” detail (Sheet 37) 

• Pond Complex D & E in both pond details (Sheet 38) 

 

11. Additional grading and drainage improvements are necessary behind the pump house on Road 

A STA ~71+00 to divert stormwater runoff from the 12.8-acre watershed (Subcat 333) around 

the pump house to the downstream 30” diameter cross culverts.  
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12. The Stormwater Pond B Complex detail on Sheet 36 requires regrading between Road A and 

the Forebay B. Forebay B (Pond 304) shows a 100-year peak ponding elevation of 165.71, 

but the grading between the road, forebay and swale suggests that bypass flow may occur. 

 

13. The Stormwater Pond D Complex detail on Sheet 38 has a 100-year peak ponding elevation 

of 370.30 which is higher than the pond berm elevation of 370 (Pond 306). A one (1) foot 

freeboard is standard. 

 

14. The Stormwater Pond E Complex detail on Sheet 38 lists an emergency spillway elevation of 

369.00. This should be revised to 280.00 to match the design calculations.  

 

15. The Stormwater Pond F has a bottom contour of 280 and a water table level of 279.  Therefore, 

insufficient vertical clearance is provided. 

 

16. The Pond G Complex detail on Sheet 39 requires regrading on the north side (top of forebay) 

for Forebay G. The highest contour shown is 166 between the forebay WQ Pond G and 

Infiltration Pond G but the 100-year peak ponding elevation is listed at 166.22 (Pond 357). 

 

17. The Pond Cross-Sections on Sheets 36-39 depict minimum berm widths of 5 feet, but the 

Pond Berm Detail on Sheet 40 calls for a minimum impervious core width of 8.2 feet. 

 

Drainage Report 

 

18. The designer shows 4 Existing Subcatchment Areas draining to Existing Design Point 1 – 

NW Wetlands (Subcats 10, 11, 12, and 13), but two of those Subcats (11 and 12) actually 

drain to a separate and disconnected wetland area, identified as Wetland Series E on the plans. 

Similarly, in post-development conditions, Proposed Subcats 114 and 115 drain to Wetland 

Series E, not the same NW Wetland Design Point as the other subcatchments and Proposed 

Pond A. Also, the analysis assumes there are no outflows leaving Wetland Series E, which 

appears to drain in a southeasterly direction between the proposed houses of Lots 19 & 20. 

The model should include the separate modeling with stage-storage-discharge of Wetland 

Series E to verify whether or not flow leaves Wetland E (approximately Wetland Flag E22) 

and is accounted for in the downstream drainage design, especially during the larger 

magnitude storm events.  

 

19. The analysis proposes a slight increase in peak flow rates to Design Point 3 - Central Wetland 

during the 100-year storm event (Report Page Appendix A Checklist Pg. 10 Table 5-1). 

Although the designer demonstrates when combining all 4 design points together the total 

peak flow rate decreases, just not to Design Point 3 – Central Wetlands. The Central Wetland 

design point flows to a separate unnamed stream which crosses beneath Dye Hill Road before 



       
August 19, 2021 

Brushy Brook Subdivision               

Hopkinton, RI 

Page 5 of 6 

 

 

converging with the Brushy Brook stream. With the design as proposed, the existing culverts 

beneath Dye Hill Road, which receives flow from the Central Wetlands, will expect a slight 

increase in runoff during the 100-year storm. The proposed infiltration BMPs discharging to 

this design point should be revised as necessary to demonstrate there will be no increase in 

stormwater runoff leaving the site. 

 

20. The analysis also shows there will be a slight increase in stormwater runoff peak flow rates 

and volumes leaving the site to all design points during the 1.2-inch (Water Quality) storm 

event.  Drainage problems in the area will be reviewed to assess if this increase will create an 

impact to off-site properties. 

 

21. The 2-year and 25-year storm events were not included in the HydroCAD analysis, but they 

were included in swale sizing calculations. Article 17.5 Drainage, Page 184 of Land 

Development and Subdivision Regulations require the 2- and 25- year storms to be provided.  

 

22. No groundwater mounding analyses were provided for infiltration basins with less than 4 feet 

of separation to the groundwater table.  This analysis is needed to confirm the adequacy and 

operation of the systems. 

 

23. The Post-Development Conditions model includes an existing depression (Pond 226, 

“Existing Depression STA 7+00”), which takes credit for the available stage-storage-

discharge of an existing depression area. Although the grading of the depression is modified 

from existing to proposed conditions, the stage-storage-discharge of the existing depression 

is not included in the existing conditions analysis. The model should include this depression 

in the existing conditions model. All well-defined existing depressions must also be accounted 

for in the existing conditions model. 

 

24. We recommend the designer upgrade the proposed 2 x 15” diameter cross-culverts below 

Road B at STA 2+00.  The low point of the roadway profile at this crossing appears to be 

380.48. The HydroCAD calculations show a peak ponding elevation of 380.53, which 

indicates runoff will overtop the road during the 100-year storm event.  

 

25. The 2 x 30” diameter cross-culverts below Road A at STA 72+10 (approx.) show a 100-year 

peak ponding elevation of 312.07 (Pond 336). The roadway and swale grading as shown on 

Grading and Drainage Plan 3 indicates that stormwater runoff will overtop the road to the 

west of the culverts and also be directed to the 2 x 15” culverts below Road A at STA 74+40 

(approx.) during larger magnitude storm events.   

 

26. Minor typo on Post-Development Watershed Map 3. The subcatchment area north of WQ 

Pond D is labeled Subcat 365, but should be 312.  
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27. We are in the process of reviewing off-site improvements and the downstream analysis but it 

was noticed that two (2) culverts beneath Dye Hill Road immediately downstream of the site’s 

discharge points were not included in the analysis. 

 

28. Although we have not completed a review of the proposed off-site improvements, we offer 

the following observations: 

 

• We agree with the notation in the Beta Memorandum, dated March 22, 2021, which 

states “Pavement cores to determine pavement depth and subgrade conditions should 

be conducted to confirm repair recommendations where necessary.” 

• With pavement cores, the actual upgrade needs (pavement reclamation, mil & overlay, 

chip seal or full depth reconstruction) can be established.  Otherwise, surface 

improvements can have a limited life. 

• Trees and other obstacles immediately adjacent to the road should be flagged and 

identified for removal. 

• In addition to widening and pavement improvements, the steepness of the road side-

slopes needs to be reviewed in relation to standard road hazard guidelines, especially 

at road widening areas. 

• Based upon the surface elevations, it does not appear that road runoff will enter the 

proposed grass filter strip and stone trench in the vicinity of Sta. 20+00 – 21+50. 

• The guardrail layout needs to address the end sections. 

• Cross-sections of all culvert extensions should be provided and the condition of those 

culverts needs to be confirmed, along with the need for scour protection. 

• At the 24-inch culvert near Station 14+50, we recommend that the culvert be extended 

sufficiently on both sides to avoid the need for guardrail, which itself can be a hazard 

to motorists. 

• The proposed striping should be shown. 

• The horizontal geometry of the road centerline should eliminate the depicted angle 

points and use curve radii that account for the design speed. 

• The pavement detail needs to provide the proposed thickness of each layer. 

 

Please note that the above comments represent our work-in-progress and the full review of all 

Plans and Supporting Documents is ongoing. 

 

In summary, based upon the data reviewed, we cannot provide a positive recommendation at this 

time. 

 

 


