
 
 

 

 

MEMORANDUM 
To: Donna DiNisco and Vivian Low, DiNisco Design 

From: Janet Carter Bernardo, P.E., Jonas Procton, E.I.T., and Eliza Hoffman, E.I.T. 

Date: September 20, 2023 

Re: Hydrologic and Hydraulic Assessment of Countryside Elementary School During 
Interim Construction Period 

 Countryside Elementary School, 191 Dedham Street, Newton, MA 

cc:  

 

The purpose of this memorandum is to summarize the hydrologic and hydraulic assessment of 
South Meadow Brook adjacent to Countryside Elementary School, located at 191 Dedham 
Street, Newton, MA. The memorandum is intended to support the design of the site layout and 
grading during the interim period between construction of the proposed elementary school 
building and demolition of the existing elementary school buildings. The memorandum includes 
a project design summary; field survey and observations; hydraulic and hydrologic (H&H) model 
inputs, assumptions, and results for existing and interim conditions; and a summary of the 
findings of this assessment. 

Project Background 
HW worked with DiNisco Design, Inc. and Brown and Sardina, Inc. in 2023 to develop the 
Schematic Design plans for Countryside Elementary School. The design includes green 
stormwater infrastructure to minimize the impacts of impervious development and compensatory 
flood storage to prevent loss of floodplain storage following construction. 

Key features discussed in this memorandum are shown below in Figure 1. In this 
memorandum, all left and right directional references are relative to the direction of the river flow 
looking downstream; river left refers to the river’s left (generally south) bank and river right 
refers to the river’s right (generally north) bank. All elevation data given in this report are relative 
to the NAVD88 vertical datum in units of feet. 
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Figure 1 
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Field Survey and Observations 
The field survey was conducted on April 24 and 25, 2023. Fourteen (14) cross sections were 
taken along South Meadow Brook; depths of water were measured across each cross section. 
In addition to measurements, HW also observed the following onsite: 

• Newton received 0.37 inches of rainfall on April 23, 2023 and 0.36 inches of rain on April 
24, 2023. Flow conditions in South Meadow Brook appeared to be slightly elevated on 
April 24. 

• The ditch running from north to south perpendicular to South Meadow Brook (on the 
west side of the Countryside Elementary parcel) contained standing water but did not 
appear to be flowing.  

• The culvert under the footbridge along the ditch was significantly clogged with leaf litter 
and debris. Little to no flow was actively conveyed through the culvert at the time of the 
survey. 

Additional field measurements and observations included identifying low elevations of building 
corners at properties within the designated Federal Emergency Management Agency (FEMA) 
100-year floodplain along South Meadow Brook and surveying the stream crossing at the 
Dedham Street Culvert. There was no evidence of river-induced flooding from the previous 
day’s rainfall along adjacent properties, although bank scour was observed in several locations.  

 

  

Figure 2. South Meadow Brook channel downstream of Dedham Street, with channel erosion on 
left side (left) and static water in drainage ditch downstream of footbridge (right). 

  



September 20, 2023 
Page 4 of 10 

\\hw-file2\HW-Server\Projects\2022\22092 DiNisco Countryside Elem\Reports\Flood Study\230920_Countryside 
Elem Interim Flooding Memo.docx 

 

Model Extent 
The study area of the H&H model (Figure 2) extends from approximately 700 feet downstream 
of Dedham Street to 650 feet upstream of Dedham Street along South Meadow Brook. The 
H&H model was developed to assess potential flooding impacts during the interim of the 
Countryside Elementary School construction phase in which the proposed school building has 
been built but the existing school buildings have not yet been demolished.  

Hydrology  
According to information obtained using the United States Geologic Survey (USGS) 
StreamStats program, the South Meadow Brook watershed within the study area is 
approximately 1,498 acres (2.34 square miles) in the vicinity of the study area. The study area 
watershed is highly developed; according to StreamStats, only 11% of its land cover consists of 
forest, and approximately 35% consists of impervious surfaces. 

To evaluate peak flood event flow rates for use in the H&H analysis, HW referred to the flow 
rates used in the FEMA Flood Insurance Study (FIS) published for Middlesex County (FIS No. 
25017C, revised July 6, 2016). FIS flow rate estimates developed for South Meadow Brook at 
Dedham Street are shown below in Table 1. 

Table 1. Flood Insurance Study Peak Flow Estimates – South Meadow Brook at Dedham Street 

Recurrence Interval Peak Discharge (cfs) 

10-year 480 

50-year 835 

100-year 1,015 

500-year 1,315 

 

As a point of comparison, HW developed an additional estimate of peak flow rates at the study 
area based on the 61-year flow record at the nearby USGS gage located along the Charles 
River in Wellesley (Gage No. 01104200), of which South Meadow Brook is a tributary. To 
generate peak flow estimates, HW calculated the Log Pearson Type III flow distribution for 
annual peak flow rates at the Charles River gage, then prorated those flow rates by the ratio of 
the drainage area of South Meadow Brook at Dedham Street (2.34 sq mi) to that of the Charles 
River gage (211 sq mi). Peak flow rates including the 2-, 5-, 10-, 25-, 50-, 100-, and 200-year 
flows generated from this Prorated Gage Method are shown below in Table 2 for the Charles 
River gage and the South Meadow Brook study area. Flows developed by FEMA’s Method are 
included for comparison. 
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Figure 3 
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Table 2. Prorated Gage Method Peak Flow Estimates 

Recurrence 
Interval 

USGS Gage (cfs) 
Log Pearson Type III 

Peak Discharge (cfs) 
Prorated Gage Method 

Peak Discharge (cfs) 
FEMA’s Method 

Charles River at 
Wellesley 

South Meadow Brook at 
Dedham Street 

South Meadow Brook 
at Dedham Street 

2-year 1,164 12.9  

5-year 1,538 17.1  

10-year 1,796 19.9 480 

25-year 2,133 23.7  

50-year 2,394 26.6 835 

100-year 2,663 29.5 1,015 

200-year 2,941 32.6  

 

As shown in Table 2, the Prorated Gage Method provides significantly lower estimates of peak 
flow rates than FEMA’s Method (between 3-4% of the FEMA values). This is likely due to South 
Meadow Brook’s position as a tributary of the Charles River, making it at least one “stream 
order” smaller than the Charles River and less directly correlated to the relative drainage area of 
the gaging point. Ultimately, the more conservative flow values generated from FEMA’s Method 
were selected to estimate potential flood impacts during the interim construction period. 

Existing Conditions Hydraulic Model 
The hydraulic model selected for use on this project was the United States Army Corps of 
Engineers (USACE) Hydraulic Engineering Center's River Analysis System (HEC-RAS) 
software. HEC-RAS models the hydraulics of water flowing through natural rivers and other 
channels. The user defines the channel extents, geometry via cross-sections, and hydrologic 
flowrates for given storm return intervals. Based on those inputs, HEC-RAS calculates the water 
surface elevation profile, velocities, and depths. HEC-RAS can also be used to determine the 
effects of various obstructions such as bridges and culverts in the channel and floodplain. For 
this project, HEC-RAS was run under steady state flow conditions, which refers to the condition 
where the fluid (i.e., water) properties at a single point in the system do not vary over time. The 
hydrologic flow inputs to the model for the relevant flood events and other flow durations are 
described above. 

Geometric Data 

The basic geometric data inputs for HEC-RAS establish how the various river reaches are 
connected (i.e., River System Schematic) and consist of cross section data, reach lengths, 
energy loss coefficients (function losses, roughness coefficients, contraction, and expansion 
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losses), and stream junction information. Hydraulic structure data (i.e., culverts) is also part of 
the geometric data.  

The River System Schematic demonstrates how each of the various river reaches is connected. 
The River System Schematic for the study area was developed through a combination of 
surveyed transect data and topographic light detection and ranging (LiDAR) data. The South 
Meadow Brook River System Schematic of the existing conditions HEC-RAS model is shown 
above in the context of the project site as Figure 3. 

In addition to survey data, HW utilized MassGIS LiDAR data to model the full width of the South 
Meadow Brook floodplain in areas that were inaccessible to survey due to physical barriers 
(e.g., fences) or property boundaries. 

Model geometry was calibrated to match the 100-year flood elevations predicted by FEMA 
where river transects are shown on the South Meadow Brook FIS. 

Existing Conditions Model Results 

Table 3 presents the maximum water surface elevation during each design flow at the 
downstream (DS) and upstream (US) limits of the H&H model, as well as at Dedham Street. 
The maximum elevation before overtopping would occur at Dedham Street is noted in the table. 
Results are shown for the transect above the Dedham Street Culvert. Based on the results, 
Dedham Street overtops during the 50-year flood or greater (if not more frequently).  

Table 3. Existing water surface elevations upstream of culverts 

 DS Limit 
(STN 0+50)  

Dedham Street 
(STN 7+75) 

US Limit 
STN 14+29) 

Road Elevation (ft) - 111.50 - 

10-Year Flood 
Elevation (ft) 110.05 110.88 111.05 

50-Year Flood 
Elevation (ft) 111.69 113.23* 113.44 

100-Year Flood 
Elevation (ft) 112.36 113.37* 113.67 

500-Year Flood 
Elevation (ft) 113.19 113.69* 114.13 

* Overtopping indicated by elevations in BOLD and with an asterisk (*) 

 

Interim Conditions Hydraulic Model 
The interim conditions hydraulic modelling was conducted to analyze the potential impacts of 
constructing the proposed building at the Countryside Elementary School prior to demolishing 
the existing school buildings. To represent this, the model includes the physical obstruction of 
the proposed building as well as that of the existing building. The model also incorporates the 
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proposed grading, including compensatory flood storage areas, outside of the footprints of the 
existing and proposed buildings. Hydrology inputs for the interim conditions HEC-RAS model 
are identical to those of existing conditions. 

Interim Conditions Model Results 
The model was run for the range of design flows to identify potential changes in the water 
surface elevation (WSE) along the study area of South Meadow Brook. Table 4 presents the 
comparison of WSEs along the full study area for the 100- and 500-year flood events under 
existing and interim conditions. 

WSEs are predicted to change marginally – with increases downstream of Dedham Street (i.e., 
along the Countryside Elementary School parcel) of up to 0.03 feet and decreases farther 
upstream of up to 0.05 feet (both during a 100-year flood). At most river stations analyzed, no 
change in WSEs is anticipated. 

Table 4. Comparison of existing and interim model water surface elevations 

Recurrence Interval 100-year  500-year  

Condition Existing Interim Existing Interim 

STN 14+29 113.67 113.62 114.13 114.13 

STN 12+37 113.66 113.61 114.11 114.11 

113.84STN 11+65 113.48 113.43 113.84 113.84 

STN 10+68 113.39 113.33 113.70 113.70 

STN 8+21 113.37 113.31 113.69 113.69 

STN 7+75 (Dedham Street) Road Elevation: 111.50 

STN 7+18 112.31 112.34* 113.19 113.19 

STN 6+72 112.36 112.36 113.19 113.19 

STN 5+41 112.37 112.36 113.19 113.19 

STN 4+69 112.37 112.37 113.2 113.2 

STN 3+29 112.37 112.37 113.2 113.2 

STN 3+04 112.37 112.37 113.2 113.2 

STN 2+85 112.37 112.37 113.2 113.2 

STN 1+03 112.36 112.36 113.19 113.19 

STN 0+50 112.36 112.36 113.19 113.19 

* Increase in predicted WSE indicated by elevations in BOLD  and with an asterisk (*) 
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The interim model results indicate that the addition of the proposed school building in the 
floodplain will make only a marginal difference on flood elevations during peak flood events. 
This may be due to the proposed buildings position in the floodplain (relatively close to the edge 
and higher portion of the floodplain), or because of the proposed site grading (including 
compensatory flood storage areas) that can be achieved prior to building construction to provide 
additional flood storage. 

All river stations at which water surface elevations are predicted to increase are shown below in 
Table 5. Among all flow events analyzed, only two locations were identified that are predicted to 
experience even a marginal increase in WSEs during peak flood events:  

• 100 Boulder Road is predicted to experience a 0.05-foot increase in WSE during the 
10-year flood. Interim WSEs are predicted to be 1.6 feet less than the lowest elevation of 
the structure at 100 Boulder Road; no inundation of structures is predicted to occur. 

• 229 Dedham Street is predicted to experience a 0.03-foot increase in WSE during the 
100-year flood. Interim WSEs are predicted to result in about 3.6 feet of inundation at the 
residential structure at 229 Dedham Street. It is worth noting that the structure is 
modeled to experience roughly the same amount of flooding under existing conditions. 

Table 5. Locations Predicted to Experience Increased Water Levels During Interim Conditions 

Recurrence Interval River 
Station 

Lowest Adjacent 
Property 

Lowest Structure 
Elevation Surveyed (ft) 

Inundation (ft) 

10-Year Flow 12+37  

Existing Conditions 
Elevation (ft) 111.01 

100 Boulder Road 112.69 N/A 
Interim Conditions 
Elevation (ft) 111.06 

100-Year Flow 7+18  

Existing Conditions 
Elevation (ft) 112.31 

229 Dedham Street 108.77 

3.54 

Interim Conditions 
Elevation (ft) 112.34 3.57 
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Conclusions 
The results of the existing and interim conditions HEC-RAS modeling indicate that construction 
of the proposed school building at Countryside Elementary School will result in very limited, 
marginal increases in flooding under a few flood events prior to demolition of the existing school 
buildings. In summary: 

• The majority of locations along South Meadow Brook are not predicted to experience an 
increase in flood elevations during interim conditions at the site. 

• Two locations were identified in which water surface elevations are modeled to increase 
during peak flow events. Of these: 

o One location (100 Boulder Road) will not experience inundation of adjacent 
residential structures.  

o One location (229 Dedham Street) will experience a marginal (0.03 feet) increase 
in inundation, although it is already predicted to be inundated by 3.54 feet during 
the corresponding flow event (100-year flood). 

• The above-described, minimal, 100-year flood impacts as modeled, are only probably 
during the estimated two year time period in which construction of the proposed 
elementary school building has begun and prior to demolition of the existing elementary 
school building. HW recommends that prior to beginning construction of the proposed 
building, the proposed site grading should be achieved. Because of the minimal extent of 
modeled impacts to flood elevations during the interim site conditions, and the low 
likelihood of a 100-year flood event occurring during that 2-year construction window, 
additional flood mitigation efforts prior to construction of the proposed building do not 
appear warranted. 
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