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“The Silva Cell is a modular suspended 
pavement system that uses soil volumes to 

support large tree growth and provide 
powerful on-site stormwater management  

through absorption, evapotranspiration and 
interception.  

– Deeproot (2015) 

1.  Introduction 

1.1 Basis for Monitoring Plan 
 
Ada County Highway District (ACHD) has been working in partnership with Capital City 
Development Corporation (CCDC) and the City of Boise through the development of the 
Downtown Boise Implementation Plan (DBIP) for transportation and streetscape improvements 
within Downtown Boise. The DBIP specifically recommends identifying opportunities for Low 
Impact Development (LID) in downtown projects with coordinating efforts between ACHD and 
CCDC (ACHD, 2013). CCDC has divided the downtown Boise area into urban renewal districts 
to focus revitalization projects into specific districts within the larger downtown Boise area. 
CCDC’s mission to revitalize downtown Boise incorporates the goal of “improving quality of 
life in Downtown Boise” by way of ensuring “clean air and water” in the Westside Urban 
Renewal District, as outlined in the Westside Downtown Framework Master Plan (Boise City 
Council, 2001) A map of CCDC’s urban renewal districts, including the Westside Urban 
Renewal District are shown in Appendix A.   
Specifically, the Westside Downtown Framework Master Plan provides guidance to improve 
water efficiency by reducing and treating runoff, which coincides with ACHD’s goals of 
reducing pollutants discharged from the Municipal Separate Storm Sewer System (MS4) to the 
maximum extent practicable to protect the water quality of the Boise River. In order to 
implement these goals, CCDC has initiated the 2015 Westside Downtown Streetscape Project. 
The project improvements include installing tree cell systems, some of which incorporate a 
stormwater management system, along multiple block faces in Downtown Boise. CCDC has 
chosen to use Silva Cell systems, by DeepRoot, for their tree cell installations.  
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A schematic displaying the Silva Cell system installed is shown in Appendix A. ACHD has 
selected one of these tree cell systems to evaluate its effectiveness as one of three Green 
Stormwater Infrastructure (GSI) pilot projects, required by ACHD’s National Pollutant 
Discharge Elimination System (NPDES) Phase I Permit (IDS-027561). The NPDES Phase I 
Permit (Permit) is also issued to the City of Boise, Boise State University, Ada County Drainage 
District #3 and the Idaho Transportation Department, District 3.  Collectively these entities along 
with ACHD are referred to as the “Permittees”. The Permit was issued effective February 1, 
2013, to the Permittees and requires the Permittees identify and construct three Low Impact 
Development (LID) or Green Stormwater Infrastructure (GSI) pilot projects. Section II.B.2.C.ii 
of the Permit outlines the following requirements for the performance evaluation of GSI 
techniques (Appendix B): 
  
 The Permittees must monitor, calculate or model changes in runoff quantities for each 
pilot project site in the following manner: 
 

1. For retrofit projects, calculate changes in runoff quantities as a percentage of 100% 
pervious surface before and after implementation of the LID practice;  

2. Measure the runoff flow rate and prepare runoff hydrographs to characterize peak 
runoff rates and volumes, discharge rates and volumes, and duration of discharge 
volumes; 

3. Quantification and description of each type of land cover contributing to surface 
runoff for each pilot project, including area, slope, vegetation type and condition for 
pervious surfaces, and the nature of impervious surfaces; 

4. Use runoff values to evaluate the overall effectiveness of various technique(s) or 
practice(s) that address appropriate use, design, type, size, soil type and operation 
and maintenance practices. 

 
ACHD installed the first GSI pilot project in the summer of 2014, which consists of two alleys 
retrofitted with permeable pavers, also located in the Downtown Boise area. ACHD is 
monitoring the permeable paver alleys for effectiveness as a GSI practice. The City of Boise is 
planning on installing the third GSI pilot project as part of the new Bown Crossing Library 
located in southeast Boise.  
 
GSI practices have been developed to reduce onsite runoff from reaching the stormwater 
conveyance system and thereby reduce pollutant loads associated with runoff. The goal of GSI is 
to closely mimic a site’s predevelopment hydrology by using techniques which infiltrate, filter, 
store or detain stormwater rather than convey it offsite to receiving water bodies, such as the 
Boise River.  
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In addition to the Permit requirements, this monitoring plan is based on level of service goals and 
outcome levels identified in the Program Monitoring and Evaluation Plan (PMEP). The PMEP 
provides guidance to tie together all monitoring requirements under the Permit (i.e. stormwater 
outfall monitoring, dry weather outfall monitoring, structural control monitoring, and GSI 
monitoring (ACHD, 2013).   
 
This plan focuses on monitoring the performance of the Silva cell systems installed on Main 
Street between 14th and 15th Streets in Downtown Boise.  Precipitation volume and onsite 
conditions will be monitored at least until the project’s final evaluation, due the 5th year of the 
Permit (December 2018).  The performance monitoring approach described in this plan will 
provide the required information to complete the overall evaluation of this GSI technique. 
Results will be used to develop an incentive strategy for the increased use of tree cells as a GSI 
technique in both private and public sector development projects throughout the Permit area.   

1.2 Monitoring Objectives 
 
The Silva Cell system will be monitored to (1) determine the effectiveness of the systems in 
reducing runoff and thereby reducing pollutants discharging off site, (2) to evaluate performance 
relative to design parameters and (3) to understand the maintenance requirements of these 
systems.  
 
The PMEP provides guidance for the evaluation and assessment of GSI projects and designates 
flow reduction as a surrogate for pollutant load reduction due to the difficulties of directly 
monitoring pollutants in stormwater infiltration treatment systems (PMEP 4.4.2), which can be 
found in Appendix B.  The objectives of this plan are focused on understanding the hydrology of 
the sites before and after the installation of the Silva Cells through monitoring and quantifying 
the reductions in flow.  The information collected under this plan will assist in determining if this 
project meets the Outcome Levels and ultimately the Level of Service priorities outlined in the 
PMEP for this GSI solution.        
 
This plan is designed to direct data collection efforts to assist in meeting the Permit requirements 
and in addressing the PMEP assessment and evaluation guidance.  The Tree Cell Effectiveness 
Evaluation Monitoring Plan (TCEEMP) outlines specific modeling, data collection and analysis 
to meet the following plan objectives: 
 

1. Estimate changes in runoff quantities and flow rates  
2. Develop site hydrographs  
3. Compare pre and post-construction site hydrological conditions  
4. Assess performance and  maintenance effectiveness  
5. Collect physical data to validate modeled results and observational data   
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1.3 Task Organization 
 
The Permit requirement for evaluation and assessment of (3) GSI pilot projects is a joint 
Permittee responsibility.  ACHD is the lead agency for monitoring activities under the Permit.  
ACHD stormwater staff will be responsible for data collection, management and reporting as 
specified in this plan.   

2. Project Details 
 

The Silva Cells under investigation are part of the 2015 Westside Downtown Streetscape project 
that is being implemented by CCDC (CCDC, 2015). This project includes updating 4.5 block 
faces with improvements including but not limited to new curb and gutter, street trees and grates, 
historic street lighting, pedestrian ramps and Silva Cell and stormwater management systems. 
Three block faces will include a stormwater management component in the Silva Cell design.  

2.1 Silva Cell System Description 
 
The installation of Silva Cells involves removal of any existing paving, excavation and 
compaction of the sub base, installation of geotextile fabric and aggregate over the compacted 
sub base, installation and anchoring of the Silva Cells, wrapping the Silva Cells in geogrid, 
filling the empty cells with Bioretention Soil Mix (BSM), backfilling around the perimeter of the 
cells, installing geotextile fabric over the top of the Silva cell decks, and compacting aggregate 
over the top of the geotextile. Root barrier is installed around the perimeter of the tree opening to 
protect the paving layer and to redirect tree roots into the Silva Cell system. Silva Cells are an 
interlocking system of two main components: frames and decks. One cell consists of a frame and 
one deck, which put together are 48” wide, 24” deep and 126” tall. They can be stacked in layers 
of one, two or three deep. The monitored system contains frames stacked two deep. A 6” pipe 
connected to a catch basin under a drop inlet in the gutter directs stormflow into a 6” perforated 
pipe which runs the length of the Silva Cell system, installed immediately under the decking, 
surrounded by aggregate drain rock around the pipe. A clean-out is installed at the junction of the 
catch basin inflow pipe and the perforated pipe. A observation well is also installed near the 
Silva cell system to the depth of the bottom of the Silva cell frame. Strata, a geotechnical testing 
company, tested the underlying soils at three locations, one at the west end, one at the east end 
and one centrally located near a light pole, on the site. The two tests performed at the east and 
west ends of the site found clayey sand to sandy clay soils which infiltrated 3 inches per hour. 
The third central location found sandy silt to silty sand soils which infiltrated 4 inches per hour. 
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Details of the infiltration testing can be found in Appendix C. Any incoming runoff that exceeds 
the infiltration rate of this system will bypass the drop inlet and continue to flow to the next drop 
inlet in the existing storm water conveyance system.  Stormwater runoff currently discharges to 
the Boise River at this location.    
 
Each Silva cell is designed to hold approximately 10 cubic feet of soil with  20% void space, 
which contains 2 cubic feet of runoff.   Under most storm conditions, stormwater is expected to 
be retained on site.  Water draining into the gutters of the stormwater conveyance system, which 
is directed into the Silva cells, includes direct rainfall and runoff from adjacent parking lots, roof 
drains and roadways, as explained in the Site Description section below. The GSI evaluation will 
be considering the appropriateness of the sizing based on the hydrologic performance data 
collected according to this monitoring plan.  
 
There are two adjacent Silva Cell systems being monitored: the east basin contains 100 cells and 
the west basin contains 102 cells. The stormwater conveyance system directs storm flow west 
down Main Street’s south gutter. Each system has a drop inlet which serves as the system’s inlet 
and outlet. If the east basin Silva cell system’s storage is exceeded, stormwater will flow into the 
west basin’s drop inlet.  If the west basin’s storage is exceeded, stormwater will continue to flow 
down the gutters of the conveyance system into the next drop inlet, which directs stormwater into 
pipes of the conveyance system. Appendix D includes the project plan set.   

2.2 Site Descriptions  
 
The following site descriptions and associated maps provide the required information outlined in 
Permit Section II.B.2.c.ii,  including land cover, area, slope, pervious area description and 
impervious area descriptions, as well as geotechnical study results.  Photographs of the project 
sites before and after construction, as well as detailed maps of the project location are included in 
Appendix A. Subgrade observation and infiltration testing results completed by Strata are 
included in Appendix C.    
  

Location: east half of block on the south side of Main St. between 14th Street and 15th 
Street, Boise, Idaho 

 Land cover:  asphalt road surface and concrete 
 Total drainage area: 7,634sq. ft.  
  East Basin: 4,855 sq.ft. 
  West Basin: 2,779 sq.ft. 
 
 Silva Cell Capacity (Type 1 Cells) 
  East Basin: 
  Soil: 100 cells x 9.89 cubic feet/cell = 989 cu.ft. 
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  Runoff: 100 cells x 1.98 cu. ft. runoff/cell + 10 cu.ft. perf. pipe= 207.8 
cu.ft. 

 West Basin: 
  Soil:102 cells x 9.89 cubic feet/cell = 1,008.8 cu.ft. 
  Runoff:102 cells x 1.98 cu.ft. runoff/cell + 25 cu.ft. perf. Pipe = 227 cu.ft.  
 Area description:  98% impervious 

Slope:  0.01 
 Underlying soils:   

Test Location- East and West End: Clayey Sand/Sandy Clay 
  Percolation rate of underlying soil: 3 inches per hour (measured) 
  Test Location- Central under light pole: Silty Sand/Sandy Silt 
  Percolation rate of underlying soil: 4 inches per hour (measured) 

Safety Factor: 2.0 
Design Infiltration Rate: 2.0 inches per hour 

2.3 Site Selection 
 
Silva Cell installations considered for monitoring efforts only included those which were 
designed to receive stormwater inflow. The site selection assessment which outlines the 
advantages and disadvantages of each Silva cell location is included in Appendix E. In 
accordance with guidance provided in the PMEP, the monitored Silva cell site was chosen 
because it is within the Americana subwatershed, has safe access, was cost-efficient to monitor, 
and would provide the most accurate modeling results due to site design. This subwatershed is 
one of five monitored subwatersheds, as outlined in section IV of the Permit. It is also one of two 
planning areas that are being developed as part of Section II.A.4 of the Permit. The information 
gained from this project will help inform the pollution reduction strategies being developed for 
the Permit. 
 
 

3.  Monitoring and Data Collection  
Data collection will involve compiling information from three sources: hydrological modeling, 
on-site observations, and physical data collection.  Modeled results will be assessed against 
observations and physical site data as this information is collected over time.  The data collected 
will be used for the overall evaluation of using Silva Cells as a GSI practice, to refine design 
specifications for future Silva cell projects and to assist in developing appropriate incentive 
strategies for promoting green stormwater infrastructure.     
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3.1 Hydrologic Modeling 
 
HydroCAD is a computer aided design tool used to model stormwater runoff. HydroCAD 
provides flexibility in runoff calculations and system design and produces all data required by 
the permit including flow rates, runoff hydrographs, discharge rates, volumes and durations.  
Since inflow measurement is inherently difficult in urban environments and because GSI designs 
seek to infiltrate flow rather than concentrate it, modeling flows is an alternative to measuring 
inflow to the GSI.  The hydrologic modeling will involve running various storm scenarios using 
HydroCAD,to characterize the site. As part of ACHD policy manual revisions, a new intensity-
duration-frequency (IDF) curve was adopted for Ada County which includes 43 additional years 
of precipitation data. Model inputs include local rainfall data, which was entered in the form of 
ACHD’s newly adopted intensity-duration-frequency (IDF) curve. This model synthetically 
generates rainfall distributions to calculate runoff using the Soil Conservation Service’s (SCS) 
TR-20 runoff calculation method, which will estimate runoff quantities and runoff flow rates and 
allow for the development of hydrographs characterizing the hydrologic performance of the sites 
before and after the implementation of the GSI project.  Details and assumptions of how the 
model characterizes the monitored Silva Cell sites are located in Appendix F. Initial model 
results are located in Appendix H. 

3.2 On-site Observations 
 
On-site observations will be made by ACHD stormwater staff to maintain a record of site 
conditions and to provide comparisons with the modeled results.  Observations will occur prior 
to construction, during construction and post-construction. The types of observations will vary 
depending upon the activities occurring at the sites during the different project phases. 
Photographs will be taken during all phases providing visual records over time of the site 
conditions.  The level and frequency of photo-documentation may be adjusted as data is gathered 
and comparisons with modeled results are made.   
 
Stormwater staff will conduct field observations and photo documentation during and after rain 
events greater than 0.20 inches to record pre-construction, construction and post- construction 
conditions. The frequency of observation will depend upon when the rain event occurs (i.e. 
timing of storm or staff constraints due to other monitoring projects during storm events).  To the 
extent possible, observations will occur as soon as practicable after an observable rain event 
occurs and follow-up field observations will be conducted, if needed, at 6 to 12 hour intervals for 
up to 2 days post storm. Based on results from HydroCAD, ponding is not expected to occur 
with events producing as little as 0.20 inches, however, as a conservative estimate, observations 
will be conducted until it can be visually verified that no ponding or runoff occur during such 
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events. The observation schedule and storm conditions requiring observation may be adapted as 
data is collected.   
 
Data collection sheets have been developed for each phase of the project.  A Silva Cell 
Observation Form, Form GSI-2 (Appendix G) will be completed during each visit to standardize 
the documentation of the site conditions.  All observation forms will be scanned, saved and 
stored on an ACHD server, which is backed up daily.  A table summarizing each field visit will 
be maintained by ACHD staff.  The observation form may be revised to include new information 
depending upon the phase of the project (i.e. pre-construction phase, construction phase, post-
construction phase).    
 
Pre-construction phase observations will include the presence of ponding water, run-off to the 
storm drain system, contaminants (e.g. sediment, oil sheen), flow from roof drain and any other 
notable occurrences.  All observations will be recorded on Form GSI-2.   
 
During the construction phase of the project all of the observations noted during the pre-
construction phase will be recorded, as well as taking notes on subsurface conditions, 
construction installation, protection of infiltration medium and construction materials, mud 
tracking and stormwater run-on, and utility conflicts. All observations will be recorded on Form 
GSI-2. 
 
Post-construction phase observations will include all of the observations noted during pre-
construction phase, as well as the overall condition of site, observation well levels, performance 
following snow events, and evidence of maintenance activities.   
 

3.3 Physical Data 
 
Physical data will include precipitation measurements in the general vicinity of the project, water 
level measurements in the observation wells and video of the west basin’s drop inlet.  Physical 
data will be compared to observational data and modeled results. All collected data will be used 
to evaluate if maintenance is recommended to maintain system performance.   
 
Precipitation data will be collected from the National Weather Service (NWS) Boise airport 
station website at http://www.nws.noaa.gov/climate/index.php?wfo=boi and from the ACHD 
Front rain gauge installed at Front St. and 17th St, Boise, Idaho. The ACHD rain gauge utilizes 
primary and backup HOBO data loggers that record events from a tipping-bucket style rain 
gauge that measures tips in 1/100 inch increments.  The Front rain gauge is approximately 1,400 
feet from the monitored Silva Cells, as shown in the map displayed in Appendix A . The rain 
gauge at Front St. will be downloaded periodically in accordance with Stormwater SOP 211a 
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(ACHD, 2014).  Rain gauge data will be exported to an Excel spreadsheet where it will be 
compared with NWS data. Rain data will be analyzed over time to ensure that the rainfall 
distribution assumptions used in HydroCAD are reasonable.   
 
Water levels in the observation wells will be observed and measured post storms, during on-site 
observations.  An observation well was installed inside both the east (OW #2) and west basin 
(OW #1) Silva Cell systems. There was an additional well installed outside of the Silva Cell 
system as a reference (OW #3).  The data will be used to analyze how quickly water infiltrates in 
the system in comparison to the volume of runoff calculated to enter the system, based on the 
size of the storm event.  Presence or absence of overflow will be verified by video of the west 
basin’s drop inlet. Verification of overflow, resulting in bypass continuing down the surface 
conveyance system, will be assumed to indicate the rate of runoff being directed into the system 
is larger than the infiltration rate of the underlying soil and the storage volume of the Silva Cell 
system was exceeded. Both observation wells and video of the drop inlet will be used to compare 
the actual performance of the Silva Cell system to the modeled performance.  
 

4. Quality Assurance/Quality Control 
 

All data collected as part of this project will be reviewed by the Stormwater Program 
Coordinator for accuracy and completeness. The Quality Assurance Program Plan (QAPP) 
guides all monitoring activities required by the Permit, including this monitoring plan (ACHD, 
2014). The QAPP outlines the data quality objective (DQO) that has been developed for all 
monitoring plans. Section 1.8 of the QAPP summarizes the DQO for ACHD stormwater 
monitoring:  

“Monitoring efforts will provide data of sufficient quality and quantity in accordance 
with permit requirements to accurately estimate pollutant concentrations and loading trends, 
evaluate effectiveness of permanent stormwater controls and GSI/LID projects, and support 
watershed and land use management initiatives.” 
 
The QAPP also describes data quality indicators (DQIs) which set measurable quantitative and 
qualitative goals for acceptable data to achieve the DQO described above. The following is an 
outline of the DQIs described in Section 8 of the QAPP:  Project Required Detection Limits, 
Accuracy, Precision, Bias, Representativeness, Comparability, Completeness and Sufficiency.  
Modeling results will be compared to other simple models to ensure the DQIs are also followed.  
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5. Data Management and Reporting 
 
All data collected as part of this plan will be stored in electronic format for secure storage and 
timely and accurate retrieval. The data, located on the S: drive in folder  STORMWATER>Phase 
1 Monitoring>LID Monitoring will be housed on an ACHD server which is backed-up nightly .   

5.1 Data Collection Schedule 
 
Data collection efforts began in March 2015 with the Silva Cell site evaluation.  Construction 
occurred from October 5th to 23rd , 2015. A summary of the data collected and a short project 
status will be included as an appendix in each annual report.  Data will be collected at least 
through the completion of the final pilot project evaluation report due with the 5th Year Annual 
Report (December 2018).  Depending upon the results of the evaluation report, additional data 
may be collected.   
 

5.1.1 Hydrologic Model Data 
 
Hydrologic modeling data will be collected on an ongoing basis with model inputs and design 
being refined as more information is collected on actual site conditions and system performance.  
The sites will be modelled using the following scenarios: 

• Pre-construction (existing) conditions 
• Post-construction conditions  
• Pre-development conditions (100% pervious) 
• Individual Storm Events 

 
The following outputs will be compared from each model scenario: 

• runoff quantities  
• runoff flow rates  
• site hydrographs 

 
Initial model results indicate that the Silva Cells will keep and manage onsite the runoff 
generated from the first 0.6 inches of rainfall, as required by the Permit in Section II.B.2.a 
(Appendix B). Initial results also indicate that the infiltration rate of the sub-base will be 
exceeded and ponding will begin to occur within the east basin during a 5 year event of 1.6 
inches. The east basin will fill and bypass to the west basin will occur with a 25 year event of 2.2 
inches. The west basin is expected to fill up and bypass to the gutter with a 100 year event of 2.8 
inches. Therefore, the model estimates that the combination of both basins in the monitored Silva 
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Cell system will retain runoff onsite for most storm events, except large record events. Model 
results are based on 24 hour storm events. Initial model results are located in Appendix H. Model 
results for observed storm events will be included in the 4th Year Annual Report. Final model 
results will be included in the final pilot project evaluation.     
 

5.1.2 Observational Data  
As observational data is collected the results will be included in each annual report. This data 
will include all completed Observation Forms and the summary data table.   All observational 
data will be included as part of the final pilot project evaluation.   
 

5.1.3 Physical Data 
Rainfall data, observation well level data, and video verification will be included in a summary 
table in each annual report.  An analysis of this data will be included in the final pilot project 
evaluation. 
  
 

5.2 Evaluation 
 The monitoring data gained from the TCEEMP will be used in the effectiveness evaluation as 
required by the Permit (Sections II.B.2.c.ii and IV.A.10), which are included in Appendix B. The 
evaluation will be guided by the PMEP and discuss Outcome Levels 4 and 5: Reducing Loads 
from Sources and Improving Runoff Quality, as described in the PMEP.  
 
The evaluation will include a discussion of several objectives of the GSI pilot projects including: 
how the monitoring data will be used to evaluate the effectiveness of the GSI; how pollutant load 
reductions will be estimated from runoff reductions; cost-benefit analysis, short-term versus 
long-term performance; maintenance considerations; design sizing; construction logistics; future 
recommendations; and the development of a GSI incentive strategy (Permit Section II.B.2.c).  
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Map of CCDC Districts in Downtown Boise:  
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Map of Silva Cell Project Area and Rain Gauge: 
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Map of Silva Cell Monitoring Site with Drainage Areas:  
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Schematics of Silva Cell System: 

 
DeepRoot, 2015. 
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Pre-Construction Photos 
 

9/22/15 

Petso Building – photo taken on north 
side of Main Street facing southeast 

 

 

 

 

 

 

 

Petso Building – photo taken on north 
side of Main Street facing south west on 
northwest corner of 14th and Main Streets 

 

 

10/1/15 

Petso Building – photo taken on south side of Main Street facing 
west on southwest corner of 14th and Main Streets 
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Construction Photos 
10/5/15 

 

 

 

 

 

 

 

 

 

 

 

 

Excavation  

10/6/15 

 

 

 

 

 

Infiltration Testing 
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10/6/15 continued 

  

West End Test Location     East End Test Location 

 

 

Central Test Location 
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10/7/15 

Installation of Silva Cells 
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10/8/15 

Filling Silva Cells with Bioretention Soil Mix 
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10/9/15 

 

   

 

 

 

 

 

 

 

 

 

 

Installing geotextile fabric  and 
geogrid around Silva Cells 
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10/15/15 

 

 

 

 

 

 

 

 

 

 

 

Laying concrete over Silva Cells for sidewalk 

 

10/19/15 

  

 

 

 

 

 

 

 

Preparation for laying concrete between Silva Cells 
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10/21/15 

  

 

 

 

 

 

 

 

 

 

Empty tree wells with laid concrete curing 

 

10/22/15 

Filling tree wells with planting media 
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10/22/15 continued 

 

 

 

 

 

 

 

 

 

Drop Inlet Video Camera Location 

Southwest corner of Main and 14th Streets 
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Appendix B: NPDES Permit and PMEP 
excerpts 
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Boise/Garden City Area MS4, Permit No.: IDS-027561 
Excerpt:  Section II.B.2.c 
  
c) Green Infrastructure/Low Impact Development (LID) Incentive Strategy and Pilot 
Projects. No later than September 30, 2015, the Permittees must develop a strategy to 
provide incentives for the increased use of LID techniques in private and public sector 
development projects within each Permittee’s jurisdiction. Permittees must comply with 
applicable State and local public notice requirements when developing this Strategy. 
Pursuant to Part IV.A.2.a, the Strategy must reference methods of evaluating at least three (3) 
Green Infrastructure/LID pilot projects as described below. Permittees must implement the 
Green Infrastructure/LID Incentive Strategy, and complete an effectiveness evaluation of at 
least three pilot projects, prior to the expiration date of this Permit.  

(i) As part of the 3rd Year Annual Report, the Permittees must submit the written Green 
Infrastructure /LID Incentive Strategy; the Strategy must include a description of at least 
three selected pilot projects, and a narrative report on the progress to evaluate the 
effectiveness of each selected LID technique or practice included in the pilot project. Each 
pilot project must include an evaluation of the effectiveness of LID technique(s) or 
practice(s) used for on-site control of water quality and/or quantity. Each Pilot Project must 
involve at least one or more of the following characteristics:  

-The project manages runoff from at least 3,000 square feet of impervious surface;  

-The project involves transportation related location(s) (including parking lots);  

-The drainage area of the project is greater than five acres in size; and/or  

-The project involves mitigation of existing storm water discharges to one or more of the 
water bodies listed in Table II.C.  

(ii) Consistent with Part IV.A.10, the Permittees must evaluate the performance of LID 
technique(s) or practice(s) in each pilot project, and include a progress report on overall 
strategy implementation in the 4

th 
Annual Report. Final pilot project evaluations must be 

submitted in the 5
th 

Year Annual Report. The Permittees must monitor, calculate or model 
changes in runoff quantities for each of the pilot project sites in the following manner:  

• For retrofit projects, changes in runoff quantities shall be calculated as a percentage 
of 100% pervious surface before and after implementation of the LID technique(s) or 
practice(s).  

• For new construction projects, changes in runoff quantities shall be calculated for 
development scenarios both with LID technique(s) or practice(s) and without LID 
technique(s) or practice(s).  

 
• The Permittees must measure runoff flow rate and subsequently prepare runoff 

hydrographs to characterize peak runoff rates and volumes, discharge rates and 
volumes, and duration of discharge volumes. The evaluation must include 
quantification and description of each type of land cover contributing to surface 
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runoff for each pilot project, including area, slope, vegetation type and condition for 
pervious surfaces, and the nature of impervious surfaces.  

• The Permittees must use these runoff values to evaluate the overall effectiveness of 
various LID technique(s) or practice(s) and to develop recommendations for future 
adoption of LID technique(s) or practice(s) that address appropriate use, design, type, 
size, soil type and operation and maintenance practices.  

 
(iii) Riparian Zone Management and Outfall Disconnection. No later than September 30, 
2015, the Permittees must identify and prioritize riparian areas appropriate for Permittee 
acquisition and protection. Prior to the expiration date of this Permit, the Permittees must 
undertake and complete at least one project designed to reduce the flow of untreated urban 
storm water discharging through the MS4 system through the use of vegetated swales, storm 
water treatment wetlands and/or other appropriate techniques. The Permittees must submit 
the list of prioritized riparian protection areas, and a status report on the planning and 
implementation of the outfall disconnection project, as part of the 3rd Year Annual Report. 
Documentation of the completed outfall disconnection project must be included in the 5

th 

Year Annual Report.  
 

(iv) Repair of Public Streets, Roads and Parking Lots. When public streets, roads or 
parking lots are repaired (as defined in Part VII), the Permittees performing these repairs 
must evaluate the feasibility of incorporating runoff reduction techniques into the repair by 
using canopy interception, bioretention, soil amendments, evaporation, rainfall harvesting, 
engineered infiltration, rain gardens, infiltration trenches, extended filtration and/or 
evapotranspiration and/or any combination of the aforementioned practices. Where such 
practices are found to be technically feasible, the Permittee performing the repair must use 
such practices in the design and repair. These requirements apply only to projects whose 
design process is started after the effective date of this Permit. As part of the 5th Year Annual 
Report, the Permittees must list the locations of street, road and parking lot repair work 
completed since the effective date of the Permit that have incorporated such runoff reduction 
practices, and the receiving water body(s) benefitting from such practices. This 
documentation must include a general description of the project design, estimated total cost, 
and estimates of total flow volume and pollutant reduction achieved compared to traditional 
design practices. 
 

Excerpt:  Section IV.A.10 
  
10.  Evaluate the Effectiveness of Green Infrastructure/Low Impact Development Pilot 
Projects. The Permittees must evaluate the performance and effectiveness of the three pilot 
projects required in Part II.B.2.c of this Permit, or contract with another entity to conduct 
such evaluations. An evaluation summary of the LID technique or control and any 
recommendations of improved treatment performance must be submitted in subsequent 
Annual Reports as the evaluation projects are implemented and completed.  
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Excerpt: Section II.B.2.a.i 
 
(i) The ordinance/regulatory mechanism must include site design standards for all new and 
redevelopment that require, in combination or alone, storm water management measures that 
keep and manage onsite the runoff generated from the first 0.6 inches of rainfall from a 24-
hour event preceded by 48 hours of no measurable precipitation. Runoff volume reduction 
can be achieved by canopy interception, soil amendments, biorentention, evapotranspiration, 
rainfall harvesting, engineered infiltration, extended filtration, and/or any combination of 
such practices that will capture the first 0.6 inches of rainfall. An Underground Injection 
Control permit may be required when certain conditions are met. The ordinance or regulatory 
mechanism must require that the first 0.6 inches of rainfall be 100% managed with no 
discharge to surface waters, except when the Permitteechooses to implement the conditions 
of II.B.2.a.ii below. 
 
 
Program Monitoring and Evaluation Plan 
Excerpt Section 4.4 
 
4.4 LID Evaluation and Assessment Monitoring 
The Permittees are required to evaluate the effectiveness of Green Infrastructure/Low Impact 
Development (GI/LID) Pilot projects. LID solutions mimic natural hydrology to reduce 
pollutant loads. 
These solutions are localized and assist in the efforts of reducing flow conveyed through the 

MS4. 
 
4.4.1 Permit Requirements 
 Under this Section (Section II.B.2.c) of the Permit the Permittees are required to establish 
a GI/LID incentive strategy.  

 
4.4.2 Evaluation and Assessment 
 In order to relate the assessment and evaluation of GI/LID solutions pollutant load 
reductions must be characterized. Therefore, evaluation of this solution must measure or 
estimate both flow and concentration into and out of the stormwater control. Since LID relies 
heavily on infiltration to treat stormwater, outfall monitoring may be difficult. In these 
situations the evaluation can assume that flow reduction is a surrogate for  pollutant load 
reduction. If at some point in the program enough data has been collected to normalize 
reduction expectations for these solutions a modeling approach can be used to assess the 
pollutant reduction capacity of GI/LID solutions.  
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8653 West Hackamore Drive, Boise, Idaho  83709    Phone.208.376.8200    Fax.208.376.8201 
www.stratageotech.com 

 
 
 

 
 

October 14, 2015 
File: BO15322A 

 
Mr. Ricardo Zavala, P.E. 
Quadrant Consulting, Inc. 
1904 West Overland Road 
Boise, Idaho 83705 
 

RE: Subgrade Observation and Infiltration 
Testing 
Westside Streetscapes Main & 
15thStreet 
Boise, Idaho      

 
Dear Ricardo: 
 

Strata, A Professional Services Corporation (STRATA) preformed infiltration 
testing for the Silva Cell located on Main Street east of 15th Street in Boise, Idaho. On 
Tuesday October 6, 2015, STRATA made a site visit to observe the subgrade conditions 
at the Silva Cell location near the address of 1409 Main Street. The subgrade was 
excavated to a depth of approximately 4 feet below the sidewalk grade, and consisted of 
stiff to very stiff clayey sand or sandy clay. We met with Monica Low from ACHD, yourself 
and Rob Clonninger with Guho construction to discuss the infiltration testing 
requirements. STRATA hand excavated 2 holes at the east and west ends of the planned 
Silva Cells, to a depth of approximately 9 inches below the subgrade. The soil exposed 
in the holes was consistent with the clayey sand/sandy clay observed at subgrade. 
STRATA advanced an additional hand excavated test pit from a depth of approximately 
5.5 feet below sidewalk grade at the west light pole foundation location. At this location 
we encountered sandy silt to silty sand at subgrade elevation. It was decided to initiate 
infiltration testing at each of the 3 locations by presoaking and saturating the subgrade 
soils at the test locations. STRATA proceeded to pour water into each of these test hole 
locations in the morning and again in the evening of October 6, 2015.  
 
 We returned to the site on Wednesday October 7, 2015 to perform infiltration tests 
at each of the 3 test locations as described above. Water was placed into each of the 
holes to a depth of approximately 9 inches and the rate of infiltration was measured in 
approximately 10 minute increments for a period of 1 hour at each location. The infiltration 
test results showed that a measured infiltration rate of 3 inches per hour was observed in 
the east and west test pits excavated into the clayey sand subgrade. A measured 
infiltration rate of 4 inches per hour was observed in the sandy silt/silty sand at a depth of 
approximately 5 ½ feet below the sidewalk level at the west light pole foundation. 
 



Subgrade Observation and Infiltration Testing 
Westside Streetscapes – Boise ID 

File:  BO15322A 
Page 2 

 

 
www.stratageotech.com 

©2015 by Strata, A Professional Services Corporation. All Rights Reserved. 

 The above infiltration rates were field measured tests observed by STRATA. We 
recommend you consider a safety factor in the range of 1.5 to 2.0 to establish design 
infiltration rates based on the potential for siltation during the life of the drainage structure. 
Additionally, we observed native free draining pit run sand and gravel at the east light 
pole foundation at a depth of approximately 5 to 5 ½ feet below sidewalk grade. Therefore, 
it may be advantageous to advance an excavation into the underlying free draining sand 
and gravel and back fill with drainage material to the subgrade of the Silva Cells to provide 
additional drainage for the cells.  
 
 At the time of our site visits on Tuesday and Wednesday October 6th and 7th the 
clayey sand subgrade soil was in a stiff to very stiff condition except for the location where 
a drain line had leaked and had caused some near surface water to puddle at subgrade 
elevation. The wet soil at subgrade should be excavated to the underlying stiff to very stiff 
clayey sand prior to constructing the Silva Cells. 
 
 We appreciate the opportunity to assist you on this phase of the project if you have 
any questions please do not hesitate to contact us at 208.376.8200. 
 

Sincerely, 
STRATA 
 
 
 
Luke Calkins  
Construction Services Manager  
 
 
 
Daniel P. Gado, P.E. 
Senior Engineer 
 

DPG/hb 
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Appendix D: Construction Project Plan 
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Appendix E: Site Selection Assessment 
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Silva Cell Monitoring Site Selection Assessment 

• Objectives 
o Fulfill permit requirements 

 Permit Summary: Evaluate effectiveness of appropriate use, design, types, size, 
operation and maintenance of LID techinique by monitoring, calculating or 
modeling changes in runoff to develop recommendations for future adoption of 
such LID techniques. 

o PMEP: 
 Level of Service Goals and Outcome Levels 
 Section 4.4: Controlling pollutants of concern by using flow reduction as a 

surrogate for pollutant load reduction  
 Data comparable across programs 

• Monitoring Approach: 
 Consistent with Permeable Paver Pilot Project Monitoring =  comparable data 
 Measure precipitation  
 Measure depth of water in observation wells  
 Measure infiltration rate of underlying soils 
 Calculate runoff entering systems 
 Model runoff infiltrating system 
 Record bypass on DI cameras 
 Record on-site observations (ie. maintenance requirements) 

• Site Options: 
o 6th St. between Main St. and Idaho St. (Old Boise) 

 Pros 
• Already installed 

 Cons 
• No infiltration test performed  
• Less convenient access for monitoring 
• Not in monitored sub-watershed 
• Closest rain gauges – East located 1 mile away – foothills precip not 

typical of downtown & Front located 0.7 miles away 
o North side of Main St. between 14th St. and 15th St. (Big O Tire) 

 Pros 
• Infiltration Test being performed=more accurate modeling 
• Located within Americana sub-watershed 
• Convenient monitoring access-close to other pilot project 
• Closest Rain gauge –Front only 0.15 miles away 

 Cons 
• Not sized based on runoff volumes =less accurate measure of volume 

retained (expect bypass w/ any event > 0.15”)  
• Combo of two systems- one small and one medium-more complicated 

modeling 
• Will require two cameras-one for each DI 
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• Not yet installed – construction estimated to start Summer 2015 
 Other Factors 

• Drainage area contains some pervious surface 
o South Side of Main St. between 14th St. and 15th St. (Petso Bldg) 

 Pros 
• Infiltration Test being performed 
• Located within Americana sub-watershed 
• Convenient monitoring access-close to other pilot project 
• Closest Rain gauge –Front only 0.15 miles away 
• Only 1 DI = only 1 camera 
• Sized to handle appropriate runoff volumes – wouldn’t expect bypass 

unless storm >1” 
• Most straightforward drainage area and simplest system = most accurate 

modeling  
 Cons 

• Not yet installed – construction estimated to start Summer 2015 
o East side of 15th St. between Grove St. and alley (Alloway Lighting) 

 Pros 
• Infiltration Test being performed 
• Located within Americana sub-watershed 
• Convenient monitoring access-close to other pilot project 
• Closest Rain gauge –Front only 0.1 miles away 

 Cons 
• Not yet installed – construction estimated to start Summer 2015 
• Combo of two systems- one small and one medium-more complicated 

modeling 
• Will require two cameras-one for each DI 
• Least clearly delineated drainage area = less accurate runoff calculations 
• Not sized based on runoff volumes = less accurate measure of volume 

retained (bypass expected w/ any event > 0.05”) 
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Location   Drainage 
Area (sf) 

Silva 
Cell 

Storage 
(cf) 

Storm Size 

 1” 0.5” 0.25” 0.1” 
Petso Runoff   5135 428 420 210 105 30 

Bypass 0 0 0 0 
Alloway Runoff System 

1 
19,450 172 1590 800 400 160 

Bypass to 
System2 

1420 630 230 0 

Runoff System 
2 

16,000 72 1305 650 330 130 
Combined 
Input of 

System 1 + 
Runoff 

2725 1280 560 130 

Bypass of 
Total 

System 

 35,450 244 2650 1205 490 60 

Big O Runoff  System 
1 

17,267 88 1410 705 350 100 
Bypass to 
System 2 

1320 620 260 10 

Runoff System 
2 

5800 208 470 240 120 30 
Combined 

Input 
1790 860 380 40 

Bypass of 
Total 

System 

 23,067 296 1580 650 170 0 

Old 
Boise 

Runoff  5300 372 430 215 110 20 
Bypass 60 0 0 0 
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Appendix F: Modeling Technical Memo 
  



950 West Bannock Street 

Boise, ID 83702 

 

T: 208.389.7700 

F: 208.389.7750 

HydroCAD Sliva Cell write-up_11_12_15.docx 

November 13, 2015 
 
 
 
Monica Lowe 
Ada County Highway District 
318 East 37th Street 
Garden City, ID 83714 148478 
 
Subject: Task 6.1 Silva Cell Project File for HydroCAD  
 

Dear Ms. Lowe, 

This letter includes the results of the Silva Cell Modeling Component of the Silva Cell 

Monitoring Plan Project. This task included reviewing existing site data, preparing model 

inputs, and developing a HydroCAD project file for the monitored Silva Cell installation. The 

purpose of this task was to provide Ada County Highway District (ACHD) with a HydroCAD 

project file that can be used to meet the objectives of the Silva Cell Monitoring Plan. The 

project file will allow ACHD to directly estimate changes in runoff quantities and flow rates 

pre- and post-construction, compare hydrological conditions between scenarios, and 

develop site hydrographs. The model file can later be used to assess performance and 

maintenance effectiveness. In addition, the model can be validated using physical and 

observational data. 

This letter summarizes the methodology and assumptions used in the development of the 

HydroCAD project file. Attached with this letter is the project file and supporting data. 

Introduction  

Green Stormwater Infrastructure (GSI) effectiveness is required as part of the Phase I 

Permit. Part B.2.C indicates that “each pilot project must include an evaluation of the 

effectiveness of Low Impact Development technique(s) or practice(s) used for on-site 

control of water quality and/or quantity.” As a result, ACHD selected Silva Cell installation 

as a potential pilot study opportunity. In order to begin to evaluate the effectiveness of the 

GSI technique, ACHD, through the recommendation of the Silva Cell manufacturer, will use 

HydroCAD to model the effectiveness of this type of GSI solution. This letter includes the 

methodology toward developing the inputs for the model, model inputs, and assumptions 

for both preconstruction and post construction conditions.  
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Methodology 

Model Set-Up 

The HydroCAD project file was developed to assess the pre- and post-construction condi-

tions at the monitoring site location. The model includes two drainage areas, one for each 

Silva Cell basin with a distinct catch basin inlet (Figure 1).  
 

 

Figure 1. Drainage areas for the west and east Silva Cell basins, located on  

Main St. between 14th and 16th Ave. in downtown Boise, Idaho. 
 

A summary of the site description and key parameters used in the model is provided 

below. All site information was derived from materials provided by ACHD. Information is 

based on design drawings, pre-installation geotechnical investigations, and as-built 

conditions. Furthermore, the infiltration rate was provided by STRATA from a geotechnical 

investigation of the subgrade conducted on October 7, 2015. A conservative design safety 

factor of 2 was applied, resulting in a design infiltration rate of 2 in/hr. 

 
Location: Location: Location: Location: east half of block on the south side of Main St. between 14th Street and 15th 

Street, Boise, Idaho 
Land coverLand coverLand coverLand cover:::: asphalt road surface and concrete 
Total drainage areaTotal drainage areaTotal drainage areaTotal drainage area:::: 7,634 sq. ft.  
 East Basin: 4,855 sq. ft. 
 West Basin: 2,779 sq. ft. 
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Silva Cell Capacity (Type 1 Cells)Silva Cell Capacity (Type 1 Cells)Silva Cell Capacity (Type 1 Cells)Silva Cell Capacity (Type 1 Cells)    
    East Basin:  

    Soil: 100 cells x 11.3 cubic feet/cell = 1,060 cu.ft. 
 Runoff: 100 cells x 2.1 cu. ft. runoff/cell + 10 cu.ft. perf. pipe = 217 cu. ft  

 West Basin:  
Soil: 102 cells x 11.3 cubic feet/cell = 1,081 cu.ft 
Runoff: 102 cells x 2.1 cu. ft. runoff/cell + 25 cu.ft. perf. pipe = 239 cu.ft. 

Area descriptionArea descriptionArea descriptionArea description:::: 98% impervious 
Slope:Slope:Slope:Slope: 0.01 
Underlying soilsUnderlying soilsUnderlying soilsUnderlying soils:::: Sandy silt/silty sand (subgrade) 
Percolation rate of underlying soil:Percolation rate of underlying soil:Percolation rate of underlying soil:Percolation rate of underlying soil: 4 inches per hour (measured) 
Safety Factor:Safety Factor:Safety Factor:Safety Factor: 2.0 
Design Infiltration rateDesign Infiltration rateDesign Infiltration rateDesign Infiltration rate: 2.0 inches per hour 

 

The time-of-concentration (Tc) is a required input used to describe the lag time of the 

basin. The Tc line was measured from the farthest point in the subbasin to the drop inlet. 

The slope of the Tc line was determined from survey data. A weighted curve number of 98 

was estimated based on the area, land use, and soil type of the subcatchments. The curve 

number indicates that approximately 98 percent of rainfall onto the site will become 

runoff. Table 1 below includes a summary of the model inputs for the two basins. 

 
 

Table 1. HydroCAD Runoff Model Inputs 

Basin ID 
Number 
of Silva 

Cells 

Drainage 
Area (ac) 

Time of 
Concentration 

(min) 

Slope of 
Subbasin 

(ft/ft) 

Weighted 
CN 

East Basin 100 4,855 3.1 0.009 98 

West Basin 102 2,779 3.1 0.006 98 

 

Storage Definition 

The Silva Cell storage was entered using a pre-defined module within HydroCAD for the 

manufactured Silva Cell Type I installation. The module accounts for 20 percent storage in 

the bioretention soil, as well as 1 in spacing between cells. Two alternative modeling 

approaches were included in the project file. Alternative 1 was to model the Silva Cell 

basins as two separate storage units connected by an outlet structure from the East basin 

to the West basin. The storage was entered as a stack of two cells, set in two rows of 25 

and 26 cells for the East and West basins, respectively. Storage within the 6-inch perfo-

rated pipe was included as well, with 75 feet of pipe in the West basin and 45 feet within 

the East basin. This approach allows for the estimation of the individual storage and peak 

discharge reduction from each set of Silva Cells.  

The second approach was to model all the cells as one continuous storage unit, with two 

stacks of 101 cells, set in two rows. There is no physical barrier between the East and 

West Silva Cells; therefore, the second approach is more representative because it 

captures the peak elevation in the entire system.  
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Outlet Configuration and Routing 

For Configuration 1, the Silva Cell system was modeled as two separate storage “ponds” 

connected by a 6-inch perforated pipe that runs the length of both basins. Both basins 

were modeled with an exfiltration layer at the bottom invert with a constant velocity of 2 

in/hr, simulating the flow of stormwater downward through the cell and into the native 

soil. Once the infiltration rate is exceeded, the cell will fill up until the ponding elevation 

reaches the invert of the perforated pipe, through which water will flow back to the drop 

inlet. Overflow from the cell will flow down Main Street to a catch basin connected to the 

storm sewer.  

For Configuration 2, the discharge multiplier for the perforated pipe and drop inlet controls 

was changed to “2,” to represent the East and West overflow outlet devices. 

Meteorological Data 

Local rainfall data was entered into the project file in the form of an intensity-duration-

frequency curve. HydroCAD then generated synthetic rainfall distributions for use with the 

Soil Conservation Service’s (SCS) TR-20 runoff calculation procedure. The SCS procedure 

is a common runoff calculation methodology which relies on an area-weighted curve 

number, based on a subcatchment’s land cover and soil characteristics.  

Local precipitation frequency data used for the analysis came from the NOAA Atlas 2. A 

summary of the rainfall intensities and storm depths for each design storm event is 

included in Table 2 below. 

 

Table-1.  Rainfall Intensity and Depths from NOAA Atlas 2 for                                                       
24-hour Design Storm Events 

Design Return-Period 
(Years) 

Rainfall per hour (in) Storm Depth (in) 

2 0.05 1.20 

5 0.07 1.60 

10 0.08 2.00 

25 0.09 2.20 

30 0.10 2.28 

50 0.11 2.60 

100 0.12 2.80 

1. NOAA Atlas 2 Depth-Duration-Frequency and Intensity-Duration-Frequency 

Curves 

 
 

Assumptions  

Several assumptions were required to model the Silva Cell system including the following: 

• For Configuration 1, it was assumed that flow entering the perforated pipe from the 
East basin will be routed through the West basin outlet structure. 
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• A small overflow ponding storage was defined at the street level in order to provide 
valid results for storm events > 50-year.  

• Storage within the drop inlet was considered insignificant and therefore omitted. 

• For the exfiltration outlet, a minimum phase-in depth of 0.01 ft was entered in order to 
reduce instability and oscillations in the runoff calculation. The default value is zero. 
The phase-in depth is often applied when modeling exfiltration velocity for a flat-
bottomed pond, allowing the exfiltration to be phased-in over the specified depth. 

Other Considerations 

DeepRoot, manufacturers of the Silva Cell, indicate that a delay in the inflow may be 

observed due to the limiting inflow of the bioretention soil in comparison to an open-cavity 

pond. This potential delay was not accounted for in this model set-up. If observations 

indicate that a delay in the inflow occurs, there may be a need to add an additional model 

element. Modeling elements would likely include addition of a temporary storage basin 

above the Silva Cell unit with a decreased exfiltration rate, to simulate temporary storage 

of the runoff and delayed inflow into the bioretention layer. 

Conclusion 

The project file was developed based on the best data available, including the design 

drawing profile of the constructed system. We do not expect that any significant changes 

will be required to the model inputs upon further validation. We have included attach-

ments for the project input file and supporting data.  

Brown and Caldwell appreciates that ACHD has requested our services in assisting with 

this project and look forward to engaging with you in completion of the rest of this project. 

Should you have any questions, please do not hesitate to call me at 208 389-7730. 

Very truly yours, 

 
Brown and Caldwell 
 
 
 
 
Andy Weigel, Project Manager 
 
AW:mm 
 
Attachments (1) 

• Attachment A: HydroCAD project file 

 

Limitations: 

This document was prepared solely for ACHD in accordance with professional standards at the time the services were 

performed and in accordance with the contract between ACHD and Brown and Caldwell dated October 1, 2015. This 

document is governed by the specific scope of work authorized by ACHD; it is not intended to be relied upon by any other 

party except for regulatory authorities contemplated by the scope of work. We have relied on information or instructions 

provided by ACHD and other parties and, unless otherwise expressly indicated, have made no independent investigation as 

to the validity, completeness, or accuracy of such information.
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Appendix G: Observation Form 
  



Date: Time: Personnel:
Weather: Last Rain:
Phase:

3.  Note flow coming off roof drains (HF= heavy flow, MF=medium flow, LF= low flow, NF = no flow)
4.  In constrution phase note sub-surface conditions, tracking, run-on, utility conflicts and any other concerns
5.  In post-construction phase note any evidence of drop inlet overflow, snow event performance & well levels.
6. Record any maintenance required (leaf debris clogging drop inlets, etc.)

Instructions:
1.  Take photos at each station (1-2) and record file or time of each photo.
2.  Note the presence of contaminants (oil sheen, sediments, etc), gutter flow (before and after drop inlet)

Observation types:  PW = ponding water, RU = run-off, CS = contaminants ,O= oil sheen, SS= sediments

Observation Well #2  
Level:

Observation Well #3 
Level: 

Silva Cell Project Observation Form - East & West Basin
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Observation Type Observation Notes

Pre-Construction          Construction          Post-Construction
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Appendix H: Model Results 
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