
 
609 Winter Street 

Framingham. MA 01702 
Phone: 508-745-4077 

 
 

September 30, 2019 
 
Glenda Velez - CIP  
U.S. Environmental Protection Agency - Region 1 
5 Post Office Square – OEP06-01 
Boston, MA 02109-3912 
 
Re: Annual Report - NPDES Phase II MS4 Permit  

Permit Year 1 (May 1, 2018 – June 30, 2019) 
City of Waltham, Massachusetts - NPDES Permit ID # MAR041066 

 
Dear Ms. Glenda: 
 
Attached is a copy of the NPDES Phase II MS4 Permit Annual Report (report) for Permit 
Year 1 (May 1, 2018 - June 30, 2019). We are submitting this on behalf of the City of 
Waltham, Massachusetts. 
 
An electronic version of this document in pdf format was also submitted earlier this 
afternoon via e-mail to: stormwater.reports@epa.gov 
 
We are also submitting a hard copy of this report to: 
 
Fred Civian 
Massachusetts Department of Environmental Protection 
One Winter Street - 5th Floor  
Boston, MA 02108 
 
Please feel free to contact me by phone at 508-745-4077 or via e-mail at  
sbade@ssv-eng.com if you have any questions or need any further information. 
 
 
Very truly yours, 
 

 
 
Sam Bade 
President 
 
C:  Fred Civian, MassDEP 
 Stephen Casazza, City Engineer - Waltham, MA 

mailto:stormwater.reports@epa.gov
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 Enter your transmittal number    X284446 
Transmittal Number 

Your unique Transmittal Number can be accessed online: 
http://www.mass.gov/eea/agencies/massdep/service/approvals/transmittal-form-for-payment.html  
Massachusetts Department of Environmental Protection 
Transmittal Form for Permit Application and Payment 
 

1.  Please type or 
print. A separate 
Transmittal Form 
must be completed 
for each permit 
application. 
 
2.  Make your 
check payable to 
the Commonwealth 
of Massachusetts 
and mail it with a 
copy of this form to: 
MassDEP, P.O. 
Box 4062, Boston, 
MA 02211. 
 
3.  Three copies of 
this form will be 
needed. 
 

Copy 1 - the 
original must 
accompany your 
permit application. 
Copy 2 must 
accompany your 
fee payment. 
Copy 3 should be 
retained for your 
records 
 
4.  Both fee-paying 
and exempt 
applicants must 
mail a copy of this 
transmittal form to: 
 

MassDEP 
P.O. Box 4062 
Boston, MA 
02211 
 

 
* Note: 
For BWSC Permits, 
enter the LSP. 

A. Permit Information 
 MAR0410066 

1. Permit Code: 4 to 7 character code from permit instructions 
 MS4 Stormwater 

2. Name of Permit Category 
 NPDES Phase II Small MS4 General Permit Annual Report - Year 1 

3. Type of Project or Activity  

 
B. Applicant Information – Firm or Individual 
 City of Waltham, MA 

1. Name of Firm - Or, if party needing this approval is an individual enter name below: 
       

2. Last Name of Individual 
       

3. First Name of Individual 
       

4. MI  
 Engineering Department, 119 School Street 

5. Street Address 
 Waltham 

6. City/Town 
 MA 

7. State 
 02451 

8. Zip Code 
 781-314-3830 

9. Telephone # 
       

10. Ext. # 
 Stephen A. Casazza, PE City Engineer 

11. Contact Person 
 scasazza@city.waltham.ma.us 

12. e-mail address 
   

C. Facility, Site or Individual Requiring Approval 
 City of Waltham, MA 

1. Name of Facility, Site Or Individual 
    610 Main Street 

2. Street Address  
 Waltham 

3. City/Town 
 MA 

4. State 
 02452 

5. Zip Code 
 781-314-3000 

6. Telephone # 
       

7. Ext. # 
       

8. DEP Facility Number (if Known) 
       

9. Federal I.D. Number (if Known) 
       

10. BWSC Tracking # (if Known) 

 
D. Application Prepared by (if different from Section B)* 
  SSV Engineering Inc. 

1. Name of Firm Or Individual 
 609 Winter Street  

2. Address 
 Framingham 

3. City/Town 
 MA 

4. State 
 01702 

5. Zip Code 
 508-745-4077 

6. Telephone # 
       

7. Ext. # 
 Sam Bade 

8. Contact Person 
       

9. LSP Number (BWSC Permits only) 
   

 E. Permit - Project Coordination 
 1.  Is this project subject to MEPA review?    yes    no 

 If yes, enter the project’s EOEA file number - assigned when an 
Environmental Notification Form is submitted to the MEPA unit: 

 

        
EOEA File Number 

 F. Amount Due 
DEP Use Only 
 

Special Provisions: 
1.  Fee Exempt (city, town or municipal housing authority)(state agency if fee is $100 or less). 
 There are no fee exemptions for BWSC permits, regardless of applicant status. 
2.  Hardship Request - payment extensions according to 310 CMR 4.04(3)(c). 
3.  Alternative Schedule Project (according to 310 CMR 4.05 and 4.10). 
4.  Homeowner (according to 310 CMR 4.02).  

Permit No: 

Rec’d Date: 

Reviewer:        
Check Number 

       
Dollar Amount 

       
Date 

 

http://www.mass.gov/eea/agencies/massdep/service/approvals/transmittal-form-for-payment.html
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Year 1 Annual Report 
 Massachusetts Small MS4 General Permit 

Reporting Period: May 1, 2018-June 30, 2019 
 

Part I: Contact Information

Name of Municipality or Organization:City of Waltham

EPA NPDES Permit Number: MAR041066

Primary MS4 Program Manager Contact Information

Name: Stephen A. Casazza Title: City Engineer

Street Address Line 1: Arthur J Clark - Government Center

Street Address Line 2: 119 School Street, Room #10

City: Waltham   State: MA Zip Code: 02451

Email: scasazza@city.waltham.ma.us Phone Number: (781) 314-3830

Fax Number: na

Stormwater Management Program (SWMP) Information

SWMP Location (web address): https://www.city.waltham.ma.us/clean-stormwater-initiative/pages/
stormwater-management-plan

Date SWMP was Last Updated: Sep 27, 2019

If the SWMP is not available on the web please provide the physical address and an explanation of why it is 
not posted on the web:

**Please DO NOT attach any documents to this form. Instead, attach all requested documents to an email 
when submitting the form** 
  
Unless otherwise noted, all fields are required to be filled out. If a field is left blank, it will be assumed the 
requirement or task has not been completed.
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Part II: Self Assessment

Nitrogen PhosphorusBacteria/Pathogens
Impairment(s)

Chloride
Solids/ Oil/ Grease (Hydrocarbons)/ Metals

TMDL(s)

First, in the box below, select the impairment(s) and/or TMDL(s) that are applicable to your MS4.

Clear Impairments and TMDLs

Assabet River Phosphorus Bacteria and Pathogen Cape Cod Nitrogen
Charles River Watershed Phosphorus

In State:

Out of State: Bacteria/Pathogens Metals

Lake and Pond Phosphorus

Nitrogen Phosphorus

  
Next, check off all requirements below that have been completed. By checking each box you are certifying that 
you have completed that permit requirement fully. If you have not completed a requirement leave the box 
unchecked. Additional information will be requested in later sections. 
 
Year 1 Requirements

Develop and begin public education and outreach program
Identify and develop inventory of all known locations where SSOs have discharged to the MS4 in the 
last 5 years

The SSO inventory is attached to the email submission
The SSO inventory can be found at the following website:

https://www.city.waltham.ma.us/sites/walthamma/files/uploads/waltham_idde_plan.pdf

Develop written IDDE plan including a procedure for screening and sampling outfalls

IDDE ordinance complete

Identify each outfall and interconnection discharging from MS4, classify into the relevant category, and 
priority rank each catchment for investigation

The priority ranking of outfalls/interconnections is attached to the email submission
The priority ranking of outfalls/interconnections can be found at the following website:

https://www.city.waltham.ma.us/sites/walthamma/files/uploads/waltham_idde_plan.pdf

Construction/ Erosion and Sediment Control (ESC) ordinance complete
Develop written procedures for site inspections and enforcement of sediment and erosion control 
measures
Develop written procedures for site plan review
Keep a log of catch basins cleaned or inspected
Complete inspection of all stormwater treatment structures

    
Annual Requirements



Page 3City of Waltham

Annual opportunity for public participation in review and implementation of SWMP
Comply with State Public Notice requirements
Keep records relating to the permit available for 5 years and make available to the public
Properly store and dispose of catch basin cleanings and street sweepings so they do not discharge to 
receiving waters
Annual training to employees involved in IDDE program
All curbed roadways have been swept a minimum of one time per year

    
Bacteria/ Pathogens (Combination of Impaired Waters Requirements and TMDL Requirements as Applicable)
Annual Requirements

Public Education and Outreach*
Annual message encouraging the proper management of pet waste, including noting any existing 
ordinances where appropriate
Permittee or its agents disseminate educational material to dog owners at the time of issuance or 
renewal of dog license, or other appropriate time
Provide information to owners of septic systems about proper maintenance in any catchment that 
discharges to a water body impaired for bacteria  

* Public education messages can be combined with other public education requirements as applicable (see 
Appendix H and F for more information)

 Solids, Oil and Grease (Hydrocarbons), or Metals
Annual Requirements

Good Housekeeping and Pollution Prevention for Permittee Owned Operations
Increase street sweeping frequency of all municipal owned streets and parking lots to a schedule to 
target areas with potential for high pollutant loads
Prioritize inspection and maintenance for catch basins to ensure that no sump shall be more than 50 
percent full; Clean catch basins more frequently if inspection and maintenance activities indicate 
excessive sediment or debris loadings

 
Charles River Watershed Phosphorus TMDL

Begin Phase 1 Phosphorus Control Plan (PCP)

 
Use the box below to input additional details on any unchecked boxes above or any additional information you 
would like to share as part of your self assessment:
The City had planned to host a workshop to present draft SWMP and seek public comments and input; 
however, social media posts and announcements on the website as listed in Attachment B were used instead. 
The City has an internal Environmental Committee made up of representatives from various City departments 
and meets on a monthly basis to discuss various environmental issues related to City operations.  The draft and 
final SWMP was developed with imput from the Stormwater Management Program Team. A Stormwater 
Workshop was held on February 1, 2017 to summarize and prepare the City officials of the impending new 
NPDES MS4 Permit Requirements. The SWMP was posted to the City's Clean Stormwater Initiative website 
on June 30, 2019.
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Part III: Receiving Waters/Impaired Waters/TMDL 

Have you made any changes to your lists of receiving waters, outfalls, or impairments since the NOI was 
submitted?

Yes No

If yes, describe below, including any relevant impairments or TMDLs:  
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Part IV: Minimum Control Measures
  
Please fill out all of the metrics below. If applicable, include in the description who completed the task if 
completed by a third party. 
  

MCM1: Public Education

Number of educational messages completed during the reporting period: 2
 
Below, report on the educational messages completed during the first year. For the measurable goal(s) please 
describe the method/measures used to assess the overall effectiveness of the educational program.

BMP: Stormwater Management for Residents
Message Description and Distribution Method:
A detailed stormwater management for residents was posted on the City's Clean Stormwater Initiative 
Webpage. Information on recycling and proper household hazardous waste disposal was also provided.

Targeted Audience: Residents

Responsible Department/Parties: Engineering Department and Conservation Commission

Measurable Goal(s):
The City's Recycling Website received 16,249 hits and the Clean Stormwater Initiative received 200 hits.

Message Date(s): May 1, 2018 through September 30, 2019

Message Completed for: Appendix F Requirements Appendix H Requirements

Was this message different than what was proposed in your NOI? NoYes

If yes, describe why the change was made:

BMP:Pet Waste Brochure
Message Description and Distribution Method:
Copies of pet waste cleanup and disposal brochure was included in the water and sewer bill mailings to 
residential and commercial accounts. An updated flyer for pet waste disposal education was given to the City 
Clerk to distribute with issuance of dog licenses.

Targeted Audience: Residential and Commercial

Responsible Department/Parties: Engineering

Measurable Goal(s):
Approximately 15,000 copies of pet waste cleanup and disposal brochures were included in the quarterly 
residential water and sewer bills and 513 commercial monthly water and sewer bills.



Page 6City of Waltham

Message Date(s): September, October and November 2018

Message Completed for: Appendix F Requirements Appendix H Requirements

Was this message different than what was proposed in your NOI? NoYes

If yes, describe why the change was made:

Add an Educational Message

 
 

MCM2: Public Participation

Describe the opportunity provided for public involvement in the development of the Stormwater Management 
Program (SWMP) during the reporting period:

The Stormwater Management Program was posted to the City's Clean Stormwater Initiative website for input 
on June 30, 2019. 
The City had planned to host a workshop to present draft SWMP and seek public comments and input; 
however, social media posts and announcements on the website as listed in Attachment B were used. See Page 
3 above for additional detail.

NoYesWas this opportunity different than what was proposed in your NOI?

Describe any other public involvement or participation opportunities conducted during the reporting period:
The City of Waltham performed several storm water-related activities in collaboration with residents. 
Numerous volunteer cleanup activities along surface water bodies and educational walks/tours have been 
organized by the Waltham Land Trust. The City of Waltham through the Public Works Department organized 
Earth Day volunteer City-Wide cleanup on April 20, 2019. 
The City continued with the hazardous waste/used oil collection days for the residents throughout the 
reporting period. The City also continued to offer the Rain Barrel Purchase Program for residents.

 
 
 

MCM3: Illicit Discharge Detection and Elimination (IDDE) 

Sanitary Sewer Overflows (SSOs)
Below, report on the number of SSOs identified in the MS4 system and removed during this reporting period.

Number of SSOs identified: 10

Number of SSOs removed: 10
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Below, report on the total number of SSOs identified in the MS4 system and removed to date. At a minimum, 
report SSOs identified since 2013.

Total number of SSOs identified: 71

Total number of SSOs removed: 61
 
MS4 System Mapping
Describe the status of your MS4 map, including any progress made during the reporting period:
The City of Waltham has completed stormwater mapping and has made the following updates:  Outfalls and 
receiving waters (updated 2018)  Interconnections with other MS4s and other storm sewer systems  Water 
bodies identified by name and indication of all use impairments initial catchment delineations. 

 
Screening of Outfalls/Interconnections
If conducted, please submit any outfall monitoring results from this reporting period. Outfall monitoring 
results should include the date, outfall/interconnection identifier, location, weather conditions at time of 
sampling, precipitation in previous 48 hours, field screening parameter results, and results from all analyses.

The outfall screening data is attached to the email submission
The outfall screening data can be found at the following website:

See Attachment C
 
Below, report on the number of outfalls/interconnections screened during this reporting period.

Number of outfalls screened:
 
Below, report on the percent of total outfalls/ interconnections screened to date.

Percent of total outfalls screened:
 
Catchment Investigations
If conducted, please submit all data collected during this reporting period as part of the dry and wet weather 
investigations. Also include the presence or absence of System Vulnerability Factors for each catchment.

The catchment investigation data is attached to the email submission
The catchment investigation data can be found at the following website:

See Attachment C for summary of dry and wet weather investigations conducted.
  
Below, report on the number of catchment investigations completed during this reporting period.

Number of catchment investigations completed this reporting period:
  
Below, report on the percent of catchments investigated to date.

Percent of total catchments investigated:
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Optional: Provide any additional information for clarity regarding the catchment investigations below:
Sampling of outfalls discharging into Charles River along with municipal interconnections were conducted in 
2008. See maps located at https://www.city.waltham.ma.us/clean-stormwater-initiative/pages/intial outfall 
sampling. The IDDE Plan is located at https://www.city.waltham.ma.us/sites/walthamma/files/uploads/
waltham_idde_plan.pdf. Appendix C of this Plan shows the Stormwater Catchment Delineation, Stormwater 
Catchment Prioritization and  Ranking.
 
IDDE Progress
If illicit discharges were found, please submit a document describing work conducted over this reporting 
period, and cumulative to date, including location source; description of the discharge; method of discovery; 
date of discovery; and date of elimination, mitigation, or enforcement OR planned corrective measures and 
schedule of removal.

The illicit discharge removal report is attached to the email submission
The illicit discharge removal report can be found at the following website:

See Attachment C
  
Below, report on the number of illicit discharges identified and removed, along with the volume of sewage 
removed during this reporting period.

Number of illicit discharges identified:

Number of illicit discharges removed:

Estimated volume of sewage removed: [UNITS]
  
Below, report on the total number of illicit discharges identified and removed to date. At a minimum, report on 
the number of illicit discharges identified and removed since the effective date of the permit.

Total number of illicit discharges identified:

Total number of illicit discharges removed:

Optional: Provide any additional information for clarity regarding illicit discharges identified, removed, or 
planned to be removed below:  
As summarized in Attachment C, a total estimate of 13.53 MGY of illicit flow has been removed between 
April 1, 2010 and July 2013. Additional illicit flow has been removed since July 2013 to-date and the City is 
compiling the information and will present it in the next annual report.
 
Employee Training
Describe the frequency and type of employee training conducted during the reporting period:
Employee training for City of Waltham employees is managed, handled and generally provided at the 
departmental level by each respective department head.  Each City department head is responsible for and 
determines what training is necessary and/or desireable for each of their departmental employees based on his/
her job responsibilities and duties and makes training available to his/her employees as appropriate.  During 
the reporting period, various City employees received training in OSHA HazCom and other OSHA training, 
asbestos and other training necessary and appropriate for their job duties.
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MCM4: Construction Site Stormwater Runoff Control
Below, report on the construction site plan reviews, inspections, and enforcement actions completed during this 
reporting period.

Number of site plan reviews completed: 18 NOIs

Number of inspections completed: 18 minimum

Number of enforcement actions taken: 1

 
 
 

MCM5: Post-Construction Stormwater Management in New Development and 
Redevelopment

 
Ordinance Development

Describe the status of the post-construction ordinance required to be complete in year 2 of the permit term:

The Stormwater ordinance is complete and is located at https://ecode360.com/26936149. Initial draft Rules 
and Regulations were modified to only affect developments of one acre or more. The City will plan to have 
the Rules and Regulations approved by the City Council during Permit Year 2 period.

 
As-built Drawings

Describe the status of the measures the MS4 has utilized to require the submission of as-built drawings and 
ensure long term operation and maintenance of completed construction sites required to be complete in year 2 
of the permit term:

The Stormwater Ordinance requires the submission of as-built drawings.

 
Street Design and Parking Lots Report

Describe the status of the street design and parking lots assessment due in year 4 of the permit term, including 
any planned or completed changes to local regulations and guidelines:

A green infrastructure guidance document was prepared for the City's Embassy Parking Garage. This project 
was completed under the MassDEP 604 (b) Grant Program funding in association with the Charles River 
Watershed Association. Copy of the document is included in Attachment F.

 
Green Infrastructure Report
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Describe the status of the green infrastructure report due in year 4 of the permit term, including the findings 
and progress towards making the practice allowable:

A green infrastructure guidance document was prepared for the City's Embassy Parking Garage. This project 
was completed under the MassDEP 604 (b) Grant Program funding in association with the Charles River 
Watershed Association. Copy of the document is included in Attachment F.

 
Retrofit Properties Inventory
Describe the status of the inventory, due in year 4 of the permit term, of permittee-owned properties that could 
be modified or retrofitted with BMPs to mitigate impervious areas and report on any properties that have been 
modified or retrofitted:
The City owned parcels are compiled in the City's GIS database and are readily accessible. Vortex type 
particle separators with oil and grease and floatables traps have been installed at the City owned schools that 
are inspected and maintained on an annual basis. See Appendix G. 

 
 
 

MCM6: Good Housekeeping
 
Catch Basin Cleaning
Describe the status of the catch basin cleaning optimization plan:
The City's plan involves cleaning catch basins based on the ward/precints approximately one fourth annually.

 
If complete, attach the catch basin cleaning optimization plan or the schedule to gather information to develop 
the optimization plan:

The catch basin cleaning optimization plan or schedule is attached to the email submission
The catch basin cleaning optimization plan or schedule can be found at the following 
website:

The City is developing a catch basin inspection and data collection plan using GIS in 2020.
 
Below, report on the number of catch basins inspected and cleaned, along with the total volume of material 
removed from the catch basins during this reporting period.

Number of catch basins inspected:

Number of catch basins cleaned:

Total volume or mass of material removed from all catch basins: 332 CY

 
Below, report on the total number of catch basins in the MS4 system, if known.

Total number of catch basins: 8,090
 
If applicable:
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Report on the actions taken if a catch basin sump is more than 50% full during two consecutive routine 
inspections/cleaning events:
This will be taken into account during the catch basin cleaning optimization plan. The City is also developing 
a GIS based field data collection system to log the inspections of catch basins and material removed.

 
Street Sweeping

Describe the status of the written procedures for sweeping streets and municipal-owned lots:

The written procedures for Street Sweeping is located at https://www.city.waltham.ma.us/sites/walthamma/
files/uploads/appendix_f_street_sweeping_procedures.pdf 

 
Report on street sweeping completed during the reporting period using one of the three metrics below.

Number of miles cleaned: 

Volume of material removed:

Weight of material removed:

293.41 lane miles

[UNITS]

[UNITS]
 
If applicable:

For rural uncurbed roadways with no catch basins, describe the progress of the inspection, documentation, and 
targeted sweeping plan:

Not Applicable

 
Winter Road Maintenance

Describe the status of the written procedures for winter road maintenance including the storage of salt and 
sand:

The written procedures for the winter road maintenance is complete and is available at https://
www.city.waltham.ma.us/sites/walthamma/files/uploads/appendix_g_deicing_procedures.pdf 

 
Inventory of Permittee-Owned Properties

Describe the status of the inventory, due in year 2 of the permit term, of permittee-owned properties, including 
parks and open spaces, buildings and facilities, and vehicles and equipment, and include any updates:

This effort is significantly complete and will be finalized in year 2 of the permit term as planned.  

 
O&M Procedures for Parks and Open Spaces, Buildings and Facilities, and Vehicles and Equipment
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Describe the status of the operation and maintenance procedures, due in year 2 of the permit term, of 
permittee-owned properties (parks and open spaces, buildings and facilities, vehicles and equipment) and 
include maintenance activities associated with each: 
This effort is significantly complete and will be finalized in year 2 of the permit term as planned.

 
Stormwater Pollution Prevention Plan (SWPPP)

Describe the status of any SWPPP, due in year 2 of the permit term, for permittee-owned or operated facilities 
including maintenance garages, public works yards, transfer stations, and other waste handling facilities where 
pollutants are exposed to stormwater:
The City implements the SWPPP for the Rhodes Municipal Center and Consolidated Public Works (CPW) 
Yard located at 55-175 Lexington Street, Waltham, MA. The Waltham CPW Yard is used by various 
departments which are responsible for the cleaning, repair and maintenance of the City of Waltham's vehicles, 
streets, parks and open spaces, cemeteries, water and sewer systems, and storm water catch basins. The City of 
Waltham has over 150 miles of roads and streets with 2,300 catch basins which discharge into the Charles 
River and its tributaries. The Chester Brook, a tributa1y of the Charles River, flows through the CPW Yard 
strengthening the need for a comprehensive Storm Water Pollution Prevention Plan (SWPPP). 

 
Below, report on the number of site inspections for facilities that require a SWPPP completed during this 
reporting period.

Number of site inspections completed: 12

 
Describe any corrective actions taken at a facility with a SWPPP:
No corrective actions. Standard Operating Procedures established in the SWPPP were implemented as 
required.

 
O&M Procedures for Stormwater Treatment Structures

Describe the status of the written procedure for stormwater treatment structure maintenance: 

The SOP for stormwater treatment structures located throughout the City are included in Attachment G.  

 
 
 

Additional Information
Monitoring or Study Results 
Results from any other stormwater or receiving water quality monitoring or studies conducted during the 
reporting period not otherwise mentioned above, where the data is being used to inform permit compliance or 
permit effectiveness must be attached.
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Not applicable
The results from additional reports or studies are attached to the email submission
The results from additional reports or studies can be found at the following website(s):

If such monitoring or studies were conducted on your behalf or if monitoring or studies conducted by other 
entities were reported to you, a brief description of the type of information gathered or received shall be 
described below:

 
Additional Information

Optional: Enter any additional information relevant to your stormwater management program implementation 
during the reporting period. Include any BMP modifications made by the MS4 if not already discussed above:

 
Activities Planned for Next Reporting Period
Please confirm that your SWMP has been, or will be, updated to comply with all applicable permit 
requirements including but not limited to the year 2 requirements summarized below. (Note: impaired waters 
and TMDL requirements are not listed below)

Yes, I agree
   
 • Complete system mapping Phase I 
 • Begin investigations of catchments associated with Problem Outfalls 
 • Develop or modify an ordinance or other regulatory mechanism for post-construction stormwater runoff 

from new development and redevelopment 
 • Establish and implement written procedures to require the submission of as-built drawings no later than 

two years after the completion of construction projects 
 • Develop, if not already developed, written operations and maintenance procedures 
 • Develop an inventory of all permittee owned facilities in the categories of parks and open space, 

buildings and facilities, and vehicles and equipment; review annually and update as necessary 
 • Establish a written program detailing the activities and procedures the permittee will implement so that 

the MS4 infrastructure is maintained in a timely manner  
 • Develop and implement a written SWPPP for maintenance garages, public works yards, transfer 

stations, and other waste handling facilities where pollutants are exposed to stormwater 
 • Enclose or cover storage piles of salt or piles containing salt used for deicing or other purposes 
 • Develop, if not already developed, written procedures for sweeping streets and municipal-owned lots 
 • Develop, if not already developed, written procedures for winter road maintenance including storage of 

salt and sand 
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 • Develop, if not already developed, a schedule for catch basin cleaning 
 • Develop, if not already developed, a written procedure for stormwater treatment structure maintenance  
 • Develop a written catchment investigation procedure (18 months) 

  
Annual Requirements 
 • Annual report submitted and available to the public 
 • Annual opportunity for public participation in review and implementation of SWMP 
 • Keep records relating to the permit available for 5 years and make available to the public 
 • Properly store and dispose of catch basin cleanings and street sweepings so they do not discharge to 

receiving waters 
 • Annual training to employees involved in IDDE program 
 • Update inventory of all known locations where SSOs have discharged to the MS4 in the last 5 years 
 • Continue public education and outreach program  
 • Update outfall and interconnection inventory and priority ranking and include data collected in 

connection with the dry weather screening and other relevant inspections conducted 
 • Implement IDDE program 
 • Review site plans of construction sites as part of the construction stormwater runoff control program 
 • Conduct site inspection of construction sites as necessary  
 • Inspect and maintain stormwater treatment structures  
 • Log catch basins cleaned or inspected 
 • Sweep all uncurbed streets at least annually  

Provide any additional details on activities planned for permit year 2 below:





YEAR 1 ANNUAL REPORT 
 

Massachusetts Small MS4 General Permit 
Reporting Period: May 1, 2018 – June 30, 2019 

 
CITY OF WALTHAM, MASSACHUSETTS 

 

 ATTACHMENTS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT A 

STORMWATER PUBLIC EDUCATION 

  



The City purchased a tabletop display board titled, "Stormwater Matters - Outreach and Participation" from SuAsCo in 2016. The City has 
displayed this board for a period of one month at each of its elementary schools and also at the Waltham Public Library for a period of 6 
weeks in 2016. The City displayed the board at the Waltham Public Library for one month during the 2018 - 2019 permit year. The board is 
currently displayed in the main hallway at the Government Center Auditorium and the Engineering offices since June 2019. 



Pet Waste Brochure
Residential and Commercial Water and Sewer Bill Inserts
Also Posted on City's Clean Stormwater Initiative Website
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Social Media Postings and Public Education 



The City of Waltham 0 ••• 

W�'II Published by Abby Leigh [?]·May 21 · 0 

It's that time of year again to start thinking about water conservation and 
saving rain water! Minimize storm-water runoff and start saving money by 
purchasing a discounted rain barrel! Tne deadline to purchase is NEXT 
TUESDAY, MAY 28TH by midnight! 

REASONS TO PURCHASE A RAIN BARREL 
• 2 rain barrels can easily pay for themselves in one season
• Rainwater has no chemicals, chlorine or fluoride - great for plants and lawn
- Rain Barrels help towns/cities manage water supplies and storm water
runoff
• At least S200 of precious rain water splashes off a 1,000 sf roof in a season
• Help stressed trees and gardens during dry spells. In 2016, 48% of towns
in MA had water bans

For more information and to participate in the Rain Barrel Program, please 
see: https://www.city.waltham.ma.us/ .. ./minimize-storm-water-runof ... . Use 
the coupon code "waltham10" to get the full discount. 

1,885 

People Reached 

But rain can also 
help save water 
for our future. 

117 
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STORMWATER PUBLIC PARTICIPATION 

  



Public Participation
Postings on Social Media and City's Clean Stormwater 

Initiative Website 









Stormwater Worshops



SSV-ENGINEERING
Text Box
Stormwater Workshop - February 1, 2017



STORMWATERSTORMWATER
WORKSHOP

PREPARING FOR EPA’S NEW MS4 PERMIT
CITY OF WALTHAM 

Engineering Departmentg g p
Wednesday, February 01, 2017

1



WORKSHOP OUTLINE

• INTRODUCTIONS
• OVERVIEW & EFFECTIVE DATES
• PERMIT REQUIREMENTS
• STORMWATER COORDINATOR ROLE 
• IDDE  PROGRAM 
• TECHNICAL ASSISTANCE & RESOURCES
• QUESTIONS & ANSWERS



JULY 1ST, 2017
PERMIT IS ACTIVE

• PREPARE NOTICE OF INTENT WITHIN 90 DAYS

• DEVELOP A STORMWATER MANAGEMENT PLAN W/IN 1 YEAR

• WORK ON A PHOSPHOUS CONTROL PLAN REDUCE LOADING 
BY 50%!. DUE IN YEAR 5, IMPLEMENT YEAR 5-10.



STORMWATER COORDINATOR

• Sam Bade, SSV Engineering

• Brief  presentation by Sam Bade



NEW PERMIT vs EXISTING

• Prescriptive Tasks w/Specific Timelines

• Written Procedures, Updates and Reporting

• Additional City Departments

• Additional Resources – Personnel and $$



SIX MINIMUM CONTROLS

1. Public Education and Outreach

2. Public Involvement and Participation

3. Illicit Discharge Detection and Elimination (IDDE)

4. Construction Runoff  Controls

5. Post Construction Stormwater Management

6. Pollution Prevention



MAJOR REQUIREMENTS

• Site Plan Review and Inspections – Development and Development

• Assess Street and Parking Design Standards

• Retrofit BMPs – Municipal Properties

• Evaluate GI/LID Design Standards

• Phosphorus Control Plan 



PHOSPHORUS CONTROL PLAN (PCP)

1-5 years after 
permit effective 
date 

5-10 years after 
permit effective 
date 

10-15 years after 
permit effective 
date 

15-20 years after 
permit effective 
date 

Create Phase 1 Plan Implement Phase 1 
Plan 

Create Phase 2 Plan Implement Phase 2 
Plan 

Create Phase 3 Plan Implement Phase 3 
Plan



PHOSPHORUS CONTROL PLAN (PCP)

• Reduce Load by 50%
• 1,461 kg/yr

• EPA Average Estimate - $41,000/kg Removal

• $60 Million

• Feasible ?



HELP & SUPPORT

• STORMWATER COORDINATOR
• Assist City Departments – Stormwater Management Plan

• Formulate BMPs



HELP & SUPPORT

• TECHNICAL ASSISTANCE AVAILABLE ON EPA WEBSITE

• “ “ “ ON MassDEP WEBSITE

• GENERAL INFORMATION – SEE CHARLES RIVER WATERSHED 
ASSOCIATION WEBSITE



WRAP UP

• QUESTIONS AND ANSWERS



MassDEP 604(b) GRANT PROJECT

EMBASSY PARKING GARAGE
WALTHAM. MA

STAKEHOLDER ENGAGEMENT

GREEN INFRASTRUCTURE STORMWATER RETROFITS

June 6, 2018



PRESENTATION OUTLINE

• INTRODUCTIONS
• MassDEP GRANT APPLICATION
• PROJECT GOALS
• EXISTING CONDITIONS
• OVERVIEW - GREEN INFRASTURCTURE (GI)
• PROPOSED GI RETROFIT DESIGNS
• NEXT STEPS
• DISCUSSION





PROJECT GOALS

• Improve Stormwater Quality Discharges to Charles River

• MS4 Permit – 50% Phosphorus Load Reductionp

• Preliminary Designs – Green Infrastructure Retrofits



EXISTING CONDITIONS



EXISTING CONDITIONS



GREEN INFRASTRUCTUREGREEN INFRASTRUCTURE
“Employs Processes to Mimic Predevelopment Conditions”

(Reduce Runoff  Volume)

• Storage and Infiltration (allow water to slowly sink into the soil)g ( y )

• Filtration and Evaporation/Transpiration with Native Vegetation

• Rainwater Harvesting Capture and Reuse



GREEN INFRASTRUCTURE

• Bioretention – Rain Gardens
• Porous Pavements
• Rain Barrels/Cisterns
• Green Roofs
• Gravel Wetlands
• Infiltration Systems

• Gravel Trenches
• Subsurface Infiltration
• Tree Trench







SUBCATCHMENT 1



SUBCATCHMENT 2



SUBCATCHMENT 3
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Estimate of Illicit Flows Removed under the IDDE 

Program 



Infiltration/Inflow Removed Under the Illicit Discharge Detection and 

Elimination (IDDE) Project (November 2011 - July 2013) 

Illicit Sources Removed in Permit Year 8 (April 1
st 

2010 to March 31
st

,
2011) 

Note: in.flow rates for each repair indicated herein are estimated based on visual 
inspection, MassDEP's 310CMR Section 15.203; "System Sewage Flow design 
criteria", or the average d,y weather peak infiltration per metered sub.system as 
indicated in Table 5-1 of the Sewer System Facilities Plan and Hydraulic Modeling 
Report by CDM dated April 2009. 

I .  Stone Road: 8-inch sewer rehab (cleaning & CIPP lining) of 265 linear feet (It) or 
0.40 inch-diameter-miles (idm) - completed in June 2010. 
Estimated inflow removal: 20,639 (gpd/idm) x 0.40 idm = 8,255 gallons per day 

(gpd) 

2. Porter Road: 8-inch sewer rehab (cleaning & CIPP lining) of 145 If (0.22 idm) and
sealing of two sanitary manhole - completed in June 2010.

Estimated inflow removal: 3,076 (gpd/idm) x 0.22 idm = 677 gpd 

3. Fuller Street: Conversion of one common manhole to sanitary manhole - completed
in June 20 I 0.

Estimated inflow removal is indeterminate. 

4. Newton Street: 6-inch sewer rehab (cleaning & CIPP lining) of 242 If (0.275 idm)
and sealing of two sanitary manholes - completed in June 2010.

Estimated inflow removal: I 06 (gpd/idm) x 0.275 idm = 29.15 gpd 

5. River Street: 6-inch sewer rehab ( cleaning & CIPP lining) of 260 If or 0.30 idm) and
sealing of one sanitary manhole - completed in June 2010.

Estimated peak inflow removal: 20,639 (gpd/idm) x 0.30 idm = 6,192 gpd 

6. Main Street: Removal of sanitary sewer cross-connection at uncapped roof drain
within sanitary manhole - completed in June 2010.

Estimated inflow removal of 80.3 gpd based on the following assumptions: 
• Average inflow removal equal to 10% of total generated roof runoff
• Average annual precipitation = 4 7 inches/year
• Roof surface = I 0,000 sq ft
• Therefore the total annual roof runoff= 803 gpd

Page 1 of 8 
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7. Parmenter and Cambria Streets: 10-inch sewer rehab ( cleaning & CIPP lining) of
277 If or 0.52 idm, 8-inch sewer rehab ( cleaning & CIPP lining) of 163 lf or 0.25
idm), 6-inch sewer rehab ( cleaning & CIPP lining) of 215 If or 0.24 idm and sealing
of one sanitary manhole - completed in October 2010.
Estimated inflow removal: 106 (gpd/idm) x 1.01 idm = 107.1 gpd

8. 5 Brookway Road: reconnection of the building sanitary lateral, which was
c01mected to the drain, to the sanitary sewer in the same street -completed October
2010.
Estimated inflow removal of 330gpd.

3 bedrooms 110gpd 
lhouse x ----- x --- = 330gpd 

1 apartment bedroom 

9. 12 Calvary Street: reconnection of the building sanitary lateral, which was
connected to the drain, to the sanitary sewer in the same street- completed December
2010
Estimated inflow removal of 880gpd based on the following assumptions:

2 bedrooms 110gpd 
4 apartments 

x 1
x b d 

= 880gpd 
apartment e room 

Total Illicit Flows Removed During PY8 (April 1st, 2010 through March 31
st
, 2011) 

= 17,273 gpd = 6.30MGY 
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Illicit Sources Removed in Permit Year 9 (April 1
st 

2011 through March 

31
st
, 2012) 

Note: Peak il1flm11 rates for each repair indicated below are estimated based on visual 
inspection, MassDEP's 310CMR Section 15.203; "System Sewage Flow design criteria", 
or the average d1J1 weather peak i11filtration per metered subsystem as indicated in Table 
5-1 of the Sewer System Facilities Plan and Hydraulic Modeling Report by CDM dated
April 2009.

I. Cherry Street- replaced leaking sanitary lateral crossing drain.

a. Estimated peak inflow removal: 0.1 gpm = 144gpd

2. Adams Street - relocated compromised building sanitary lateral going through a
drain manhole. Estimated peak inflow removal (assumed 25 apartments, average of 2
bedrooms per apaiiment and 4% of total generated sanitary flow reaches drain
system):

25 a ts X 
2 bedrooms 

X 
110gpd 

X 4% = 220 d p 1 apartment 1 bedroom gp 

3. Easement between Humboldt and Huntington Streets (metered sub-system 7):

a. 8-inch sewer rehab (cleaning & CIPP lining) of 310 linear feet (LF) or 0.47
inch-diameter-miles (idm). Completed in August 2011.
Estimated peak inflow removal: 3,076 (gpd/idm) x 0.47 idm = 1445.7gpd

4. Beal Road (metered sub-system 5):

a. 8-inch sewer rehab (cleaning & CIPP lining) of 230 linear feet (LF) or
0.35 inch-diameter-miles (idm) - completed in September 2011.
Estimated peak inflow removal: 412 (gpd/idm) x 0.35 idm = 144.2gpd.

b. Sealed two leaking sewer manholes (assumed 0.05gpm per manhole) =
144gpd- Completed March 2012

5. Candace Ave (metered sub-system 5):
a. 8-inch sewer rehab (cleaning & CIPP lining) of 355 linear feet (LF) or 0.54

inch-diameter-miles (idm) - completed in September 2011. Estimated peak
inflow removal: 412 (gpd/idm) x 0.54 idm = 222.5 gpd.

b. Sealed to leaking sewer manholes (assumed 0.05gpm per manhole)= 144gpd.

Completed March 2012.
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c. Sealed a leaking sanitary lateral crossing location. Estimated peak inflow
removal: 0.1 gpm = 144gpd

6. Ellison Park (metered sub-system 10):

a. 8-inch sewer rehab (cleaning & CIPP lining) of 245 linear feet (LF) or 0.37
inch-diameter-miles (idm) - completed in September 2011. Estimated peak
inflow removal: 106 (gpd/idm) x 0.37 idm = 39.2 gpd.

7. Main Street (metered sub-system 10):

a. 10-inch sewer rehab (cleaning & CIPP lining) of 40 linear feet (LF) or 0.076 inch
diameter-miles (idm) - completed in September 2011. Estimated peak inflow
removal: 106 (gpd/idm) x 0.076 idm = 8.06 gpd.

b. Sealed two leaking sewer manholes (assumed 0.02gpm per manhole)= 57.6gpd.

Total Illicit Flows Removed During PY9 (April 1st ,2011 through March 3151, 2012) 

= 2,713 gpd = 0.99MGY 
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Illicit Sources Removed in Permit Year 10 (April 1
st 

2012 to date) 

1. 140 Trapelo Road: reconnection of the building sanitary lateral, which was
connected to the drain line, to the sanitary sewer line in the same street. Completed
April 2012.

Estimated inflow removal of 330gpd:

3 bedrooms 11 0gpd 
1house x ----- x --- = 330gpd

1 apartment bedroom 

2. Longfellow Road:

a. Action: lining of 420 LF of 10-inch (0.79idm) and 15 feet of 8-inch (0.02idm)
sanitary sewer and seal 3 sewer manholes.

b. Estimated inflow removal: 0.81 x 20,639(gpd/idm) 16,773.9gpd

Total illicit flows removed during PY10 (as of January of 2013): = 17,103.9 gpd = 
6.24MGY 

TOTAL ILLICIT FLOWS REMOVED UNDER THE IDDE PROGRAM (PY8 to 
PY10 as of July of 2013) = 6.30 + 0.99 + 6.24 = 13.53MGY 
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Identified Sources of Illicit Flow Pending Removal 

1. Cliff Road (metered sub-system 12)
a. Type of violation: E.Coli (2,400cfu/l 00mL)
b. Action proposed: CIPP lining of 124 LF of 8-inch (0.19idm) sanitary sewer.
c. Estimated inflow removal: 0.19 x 4,216 (gpd/idm) = 801 gpd
d. Estimated construction date: Spring/Summer 2014.

2. River Street (metered sub-system 4)
a. Type of violation: E.Coli (27,000cfu/l 001111.J ), l\n11nonia (2.32n1g/L ),

Surfactants (0.10mg/L)
b. Action proposed: CIPP lining of 175 LF of 8-inch (0.26idm) sanitary sewer.
c. Estimated inflow removal: 0.26 x 5,725 (gpd/idm) 1,488 gpd
d. Estimated construction date: Spring/Summer 2014.

3. Candace Avenue (metered sub-system 5)
a. Type of violation: E.Coli (l ,300cfu/1 00mL ), Ammonia (1.02mg/L ),

Surfactants (0.26mg/L)
b. Action proposed: CIPP lining of 180 LF of 8-inch (0.27idm) sanitary sewer

and redirect sanitary sewer lateral around drain manhole.
c. Estimated inflow removal: 0.27 x 412 (gpd/idm) = 111 gpd
d. Estimated construction date: Spring/Summer 2014.

4. Irving Street (metered sub-system 8)
a. Type of violation (violation is at downstream system [MB-4]:

E.Coli (140,000cfu/l00mL)
Ammonia: 16.7 mg/L
Surfactants: 0.55 mg/L

b. Action proposed: common manhole separation at Oak Hill Raod and Irving
Street.

c. Estimated inflow removal: unknown (suspected to activate in wet weather
conditions)

d. Estimated construction date: Spring/Summer 2014.

5. Hansen Road (metered sub-system 1314)
a. Type of violation: E.Coli (3,500cfu/100mL), Ammonia (0.81mg/L)
b. Action proposed: cleaning and CIPP lining of 135LF of 8-inch (0.20idm)

sanitary sewer and 165LF of 12-inch storm drain (0.37 idm).
c. Estimated inflow removal: (0.20 + 0.37) x 1,478 (gpd/idm) = 842 gpd
d. Estimated construction date: Spring/Summer 2014.

6. Weston Street (metered sub-system 1314)
a. Type of violation: E.Coli (21,000cfu/ l00mL), Ammonia (0.53mg/L),

Surfactants (0.12 mg/L).
b. Action proposed: identify and eliminate potential illicit connections to the

Page 6 of 8
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stoprm drain (assumed one illicit connection, pipe inaccessible) 

c. Estimated inflow removal:

3 bedrooms 110gpd 
1house x ----- x --- = 330gpd 

1 apartment bedroom 

d. Estimated construction date: Spring/Summer 2014.

7. Fuller Street (metered sub-system 9):
a. Type of violation: E.Coli (11,000cfu/l 00mL).

b. Action proposed: cleaning and CIPP lining of 637LF of 8-inch (0.96idm)
sanitary sewer and seal three sewer manholes.

c. Estimated inflow removal: (0.96) x 1,951 (gpd/idm) = 1,639 gpd
d. Estimated construction date: Spring/Summer 2014.

8. Beal Road (metered sub-system 5):
a. Type of violation: E.Coli (69,000cfu/l 00mL), Ammonia (1.12mg/L).
b. Action proposed: sealing one drain manhole and one sanitary manhole.

c. Estimated inflow removal: unknown (suspected to activate when sanitary line
surcharges).

d. Estimated construction date: Spring/Summer 2014.

9. Ash Street (metered sub-system 9):
a. Type of violation: E.Coli (2,000cfu/l00mL)
b. Action proposed: replacement of 740 LF of 6-inch (0.84idm) sanitary sewer

and 3 sewer manholes.
c. Estimated inflow removal: 0.84 x 1,951 (gpd/idm) = 1,639 gpd
d. Estimated construction date: this project will be assigned to developers doing

work in Waltham under the I/I mitigation program on an on-going basis. This
source will source be targeted in the next reporting period.

10. Charles Street (metered sub-system 8):
a. Type of violation: E.Coli (11,000cfu/l00mL), Ammonia (0.90mg/L),

surfactants ( 1.40mg/L)
b. Action proposed: replacement of 300 LF of 6-inch (0.34idm) sanitary sewer

and 2 sewer manholes.
c. Estimated inflow removal: 0.34 x 6,116 (gpd/idm) = 2,085 gpd
d. Estimated construction date: this project will be assigned to developers doing

work in Waltham under the I/I mitigation program on an on-going basis. This
source will source be targeted in the next reporting period.

11. Brown Street (metered usb-system 9):
a. Type of violation: E.Coli (550 -sample 1- and l ,300cfu/l 00mL-sample 2)
b. Action proposed: replacement of 260 LF of 6-inch (0.29idm) sanitary sewer

and 2 sewer manholes.
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c. Estimated inflow removal: 0.29 x 1,951 (gpd/idm) = 565.8 gpd
d. Estimated construction date: this project will be assigned to developers doing

work in Waltham under the I/I mitigation program on an on-going basis. This
source will source be targeted in the next reporting period.

Note: small violation of E.Coli values most likely due to background sources. 
Construction work was proposed to help ameliorate sanitary system capacity. 

12. Derby Street (metered usb-system 9):
a. Type of violation: E.Coli (14,000cfu/l00mL) and surfactants (0.25 mg/L)
b. Action proposed: replacement of 200 LF of 6-inch (0.23idm) sanitary sewer

and l sewer manhoies.
c. Estimated inflow removal: 0.23 x 1,951 (gpd/idm) = 448.7 gpd

d. Estimated construction date: this project will be assigned to developers doing

work in Waltham under the I/I mitigation program on an on-going basis. This

source will source be targeted in the next reporting period.
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ATTACHMENT D 

PROPOSED STORMWATER MANAGEMENT RULES AND REGULATIONS 

  



STORMWATER MANAGEMENT RULES AND REGULATIONS FOR 

DEVELOPMENT OR REDEVELOPMENT PROJECTS DISTURBING 

ONE ACRE OR LARGER 

Section 1: Purpose 

(a) Regulation of discharges to the municipal separate storm sewer system (MS4) is
necessary for the protection of the City of Waltham water bodies and groundwater, and to 
safeguard the public health, safety, welfare and the environment. Increased and/or
contaminated stormwater runoff associated with developed land uses and the
accompanying increase in impervious surface are major causes of:

(1) impairment of water quality and flow in lakes, ponds, streams, rivers, wetlands and
groundwater;

(2) contamination of drinking water supplies,
(3) erosion of stream channels;
( 4) alteration or destruction of aquatic and wildlife habitat;
(5) flooding and;
(6) overloading or clogging of municipal catch basins and storm drainage systems.

(b) Therefore, these Rules and Regulations establish stormwater management standards for
the final conditions that result from development and redevelopment projects to minimize
adverse impacts offsite and downstream which would be borne by abutters, residents and
the general public.

(c) The objectives of these Rules and Regulations are:

(1) To protect water resources;
(2) To require practices to retain stormwater flow on-site in newly developed and

redeveloped sites in the City of Waltham in order to prevent flooding and erosion;
(3) To require practices that eliminate soil erosion and sedimentation and control the

volume and rate of stormwater runoff resulting from land disturbance activities;
( 4) To protect groundwater and surface water from degradation;
(5) To promote groundwater recharge;
(6) To prevent pollutants from entering the City of Waltham's municipal separate storm

sewer system (MS4) and to minimize discharge of pollutants from the MS4;
(7) To ensure adequate long-term operation and maintenance of structural storrnwater

best management practices so that they work as designed;
(8) To ensure that soil erosion and sedimentation control measures and stormwater runoff

control practices are incorporated into the site planning and design process and are
implemented and maintained;

(9) To require practices to control waste such as discarded building materials, concrete
truck washout, chemicals, litter, and sanitary waste at the construction site that may
cause adverse impacts to water quality;
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Introduction 
In accordance with the existing aquatic plant management contract between the City of 
Waltham and SŌLitude Lake Management for Hardy Pond, the following document serves to 
provide a summary of the survey results, treatment and harvesting program, and management 
recommendations for the 2019 season.   
 
All work performed at Hardy Pond this season was conducted in accordance with the current 
Order of Conditions (OOC) issued by the Conservation Commission (DEP #316-0552) and the MA 
DEP – Office of Watershed Management issued License to Apply Chemicals (#18018). 
 
A chronology of this year’s management and brief description of events is as follows: 
 
2018 Program Chronology 
 

• Received MA DEP License to Apply Chemicals ........................................................ 03/28/18 
• Early season pre-treatment survey, water quality sampling .................................... 05/02/18 
• Herbicide / algaecide treatment ................................................................................. 05/25/18 
• Post-treatment survey, water quality sampling .......................................................... 07/23/18 

 
Early Season Pre-Treatment Survey 
On May 2, a SŌLitude biologist conducted the pre-treatment survey to assess the distribution 
and abundance of aquatic vegetation, specifically curlyleaf pondweed (Potamogeton crispus) 
to determine the most appropriate treatment approach.  Overall, curlyleaf pondweed growth 
was scattered, in varying densities throughout the littoral zone of the pond, occupying 
approximately 50-75% of the water column at the time of the survey.  Other native vegetation 
consisted of other pondweed species (Potamogeton spp.) and some waterlilies (Nymphaea & 
Nuphar spp.) were rising within the water column.  Water chestnut (Trapa natans) and Eurasian 
watermilfoil (Myriophyllum spicatum) were not present. 
 
At the time of the pre-treatment survey, water quality samples were also collected.  Results are 
provided in the table below (Table 1). 
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Herbicide Treatment 
Based on conditions observed during the pre-treatment survey, treatment of submersed aquatic 
vegetation and algae was conducted on May 25 by SŌLitude’s state licensed applicators.  Prior 
to treatment, the Waltham Conservation Commission was notified, and water-use restriction 
signs were posted around the shoreline of the pond. 
 
Due to shallower water conditions, treatment was conducted using a small jonboat equipped 
with a low-pressure pump system in which the herbicide was diluted onboard in a mixing tank 
with pond water and applied subsurface via trailing hoses.  A GPS unit was used to ensure real-
time tracking of the boat within the treatment areas.  Diquat herbicide and a copper-based 
algaecide were applied to the areas of submersed nuisance growth and algae, respectively.  
At no time during the treatment were adverse impacts to fish or other aquatic organisms either 
observed or reported. 
 
Hand Harvesting Efforts 
Hand harvesting of water chestnut was conducted on June 6 and June 27 by SŌLitude 
specialists.  Similar to historical conditions, the efforts were focused on the edges of the pond, 
specifically the western half leading up to the northern cove.  
 
Post-Treatment Inspection 
On July 23, a post-treatment inspection of Hardy Pond was conducted to assess the treatment’s 
impacts and successes, as well as the overall aquatic vegetation composition and distribution.  
Consistent with prior years, waterlilies and watershield (Nymphaea spp., Nuphar spp., Brasenia 
screberi) were observed in varying density patches along most of the pond’s shoreline.  Other 
vegetation consisted of various pondweeds at healthy densities throughout the pond.  
Waterweed (Elodea canadensis) was observed within the shallower, northwestern cove growing 
at moderate densities. 
 
Water quality samples were again collected at the time of the post-treatment survey.  Results 
are in the table below (Table 1). 
 
Water Quality Sampling 
A comprehensive water quality program was conducted again this year, encompassing general 
indicative parameters to assess the overall water quality of the pond, as well as parameters to 
analyze for presence of metals.  Results were relatively consistent with those from 2015 for all 
parameters.  The results are shown in the table below and brief explanations of desirable ranges 
and how they apply to Hardy Pond’s results follow. 
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Table 1. 2018 Water Quality Sampling Results 

Parameter Units 05/02 07/23 
Inlet Middle Inlet Middle 

E. coli colonies/100mL 5.0 7.0 98 11 

Alkalinity mg CaCO3/L 33.6 30.8 51.0 46.9 

Salinity SU ND ND ND ND 

Total dissolved solids mg/L 620 630 730 760 

Total suspended solids mg/L ND ND 28.0 10.0 

Ammonia mg/L ND ND 0.159 ND 

Nitrate mg/L ND ND ND ND 

Total Kjeldahl nitrogen mg/L 0.660 0.663 2.12 1.06 

Total phosphorus mg/L 0.064 0.027 0.350 0.059 

Surfactants mg/L 0.050 ND ND ND 
Metals 

Arsenic, total mg/L ND ND 0.013 0.015 

Barium, total mg/L 0.057 0.056 0.085 0.071 

Cadmium, total mg/L ND ND ND ND 

Chromium, total mg/L ND ND ND ND 

Lead, total mg/L ND ND ND ND 

Mercury, total mg/L ND ND ND ND 

Selenium, total mg/L ND ND ND ND 

Silver, total mg/L ND ND ND ND 
 
E. coli: Coliform bacteria are an indicator of the presence of human or animal waste inputs.  In 
general, acceptable levels in “swimmable waters” for total coliform bacteria are less than 1000 
organisms per 100 mL; the current E. coli standard in swimmable waters is less than 235 colonies 
per 100 mL.  All E. coli samples resulted within the desirable limits.   
 
Alkalinity: Alkalinity is a measure of the buffering capacity of a waterbody against acid 
additions such as acid rain and pollution, which can be detrimental to fish and other aquatic 
organism populations.  The alkalinity levels within the pond were generally low, between 25-40 
mg CaCO3/L.  These levels of alkalinity are considered to be low, but are common for 
waterbodies within this region. 
 
Solids 
Total dissolved solids: This is the sum of ions in the water.  It does not indicate specific sources, 
but gives a more general idea of water quality.  Its components are comprised of inorganic salts 
and some organic matter dissolved in water.  Ultimately, it comes from both sources within the 
lake and the watershed surrounding the pond, and will be higher after a wind or rain weather 
event as it brings in sewage, run-off, wastewater and natural sources.  Road salts can be a large 
contributor.  Currently, 500 mg/L is the Secondary Drinking Water Standard, and all results from 
the pond this season were above that threshold. 
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Total suspended solids: This is comprised of material that can be caught and/or removed with a 
filter.  Total suspended solids are often related to the color of the water sample and are made 
up of plant/animal matter, wastewater, sewage, silt.  All sample results were either non-detect or 
had low values. 
 
Ammonia: Ammonia is a transitional byproduct of the conversion from organic nitrogen to 
nitrate and is relatively short-lived in oxygen rich environments.  There should be little to no 
detectable ammonia in surface pond water, although it may be anticipated in the bottom layer 
of deep, stratified lakes.  All of the samples from the pond detected very low levels of ammonia, 
most being non-detect. 
 
Nitrate: Nitrate nitrogen is usually the most prevalent form of inorganic nitrogen in the water and 
results from such things as natural aerobic bacterial activity and fertilizer use.  For most 
waterbodies, levels of nitrate over 0.3 mg/L are considered elevated.  The values observed were 
all below this threshold at non-detect. 
 
Total Kjeldahl Nitrogen: Total Kjeldahl Nitrogen (TKN) is a measure of the nitrogen contained in 
organic compounds, such as proteins and amino acids, and as ammonia.  It is created from 
biological growth and decomposition.  A concentration of 1.0 mg/L or below is considered 
desirable.  The July samples were both above this threshold and could be a result of increased 
runoff prior to sampling.   
 
Phosphorus: This is generally considered the limiting nutrient for plant and algae growth.  
Concentrations of 0.03 mg/L are considered sufficient enough to stimulate algae blooms or 
excessive plant growth.  The results from this year’s phosphorus analysis were all above the 
desirable threshold, with the exception of the May middle sample.  However, these results only 
illustrate a snapshot of continually fluctuating phosphorus levels, which can come from both 
external and internal sources.   
 
Arsenic: The EPA limit in drinking water is 0.010 mg/L, which both July samples were greater than.  
Sources of arsenic in water can stem from natural sources, such as rocks, soil, water, air and 
man-made sources, tanning practices and electronic devices. 
 
Barium: The EPA limit in drinking water is 2 mg/L; all samples resulted in less than the limit.  Sources 
of barium include mineral deposits, drilling wastes, copper smelting, and motor vehicle part 
manufacturing.   
 
Cadmium: The EPA limit in drinking water is 0.005 mg/L; all samples were non-detect.  Cadmium 
comes from weathering/erosion, and anthropogenic sources such as: fertilizer, mining, car 
combustion, smelting, municipal effluent, and runoff. 
 
Chromium:  The EPA limit in drinking water is 0.1 mg/L; all samples were non-detect.  Sources of 
chromium include rocks and volcanic activity.   
 
Lead: The EPA has an action limit of 0.015 mg/L; all samples were non-detect.  Lead can enter 
freshwater from many man-made sources such as mining and manufacturing. 
 
Mercury: The EPA limit in drinking water is 0.002 mg/L; all samples were non-detect.  Most 
mercury in waterbodies is a result of atmospheric input. 
 
Selenium: The EPA limit in drinking water is 0.05 mg/L; all samples were non-detect. Selenium 
naturally occurs in sedimentary rocks, shale, coal and soils, but also can enter from mining, 
power plants and agriculture.   
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Silver: Drinking water standard is 0.1 mg/L; all samples were non-detect.  Silver is usually naturally 
occurring, but typically is produced as a byproduct of other precious metals. 
 
Ongoing Management Recommendations 
Results of the pre- and post-management inspections suggest that the 2018 herbicide treatment 
was successful in reducing distribution and density of nuisance pondweed species.  In 2019, we 
recommend continued treatment of these species with diquat and a copper-based algaecide 
for treatment of filamentous algae.  We also recommend sample collection of microscopic 
algae for cyanobacteria (blue-green algae) testing.  Certain species emit toxins which can be 
potentially harmful to humans, pets and wildlife.  If sample results come back positive for those 
species and at high levels, we recommend treatment utilizing copper sulfate.  This will both 
decrease the amount of toxin producing cyanobacteria within the waterbody as well as restore 
clarity to the water column.  If phosphorus results continue to increase in future years, it is worth 
considering conducting an aluminum sulfate treatment; this product binds with available 
phosphorus within the water column as it sinks and deactivates it.  By doing so, this reduces the 
available phosphorus for plant and algae species and can potentially mitigate future 
cyanobacteria blooms.   
 
To effectively continue management in the future, it would be helpful if some of the rocks at the 
boat launch could be moved out of the way.  The shallow, flat launch already makes launching 
the treatment boat difficult.  For us to continue utilizing the most effective methods of 
application via trailered boats, removal or moving of these rocks would be helpful, as well as 
promote more trailered boat recreation within the pond. 
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GREEN PARKING LOT GUIDANCE DOCUMENT



GREEN PARKING LOTS

The City of Waltham, along with the Charles River 

Watershed Association (CRWA) and SSV Engineer-

ing Incorporated, developed a general green infra-

structure retrofit design for the Embassy Parking 

Lot. This retrofit design serves to improve aes-

thetics, reduce the phosphorous load by 50% and 

improve the quality of storm water discharging into 

the Charles River. The installation of small, strate-

gically located bioretention areas and infiltration 

trenches helps to reduce phosphorous load and 

improve stormwater quality. This project serves as 

a model for public and private adaptation of park-

ing lots throughout the City of Waltham. 

The Charles River currently receives roughly double 
the phosphorus pollution it should. Phosphorus is 
a nutrient that acts like a fertilizer to the plants and 
algae in the river, causing them to grow out of con-
trol and alter the natural balance of the ecosystem. A 
total maximum daily load (TMDL) or pollution budget 
study conducted for the Charles River found that most 
of the phosphorus pollution is brought to the river in 
stormwater runoff (Figure 1). Phosphorus is found in 
detergents, fertilizers, deicers, and is a by-product of 
combustion engine exhaust. Densely developed cities 
like Waltham have a high concentration of phospho-
rous sources, and when there is stormwater there is 
phosphorus runoff! The TMDL study calls for a 65% 
reduction in phosphorus in stormwater coming off of 
densely developed land. Green infrastructure systems, 
particularly infiltrating systems, are far more efficient 
at removing phosphorus when compared to tradition-
al stormwater infrastructure. 

CHARLES RIVER NUTRIENT TOTAL MAXIMUM DAILY LOAD 

Stormwater Runoff 
77%

Treatment Plant 
Discharge

17%

Combined 
Sewer 

Overflows
5%

Figure 1: Annual Phosphorous Load to the Charles 
River By Source Category (as determined by the 
Charles River Nutrient TDML).

Example of a small bioretention area called a rain gar-
den.  Stormwater flows from the parking lot into the 
garden where vegetation absorbs some of the storm-
water and excess nutrients in it. 



IMPACTS OF PARKING LOTS

EMBASSY PARKING LOT
The goal for retrofitting the Embassy 
Parking Lot with a stormwater man-
agement system is to reduce the 
phosphorous load by 50% and im-
prove stormwater quality discharging 
into the Charles River. A field investi-
gation was conducted to understand 
the current flow paths for the parking 
lot. All of the locations of catch ba-
sins and outlets were determined 
and delineated on a site plan. Green 
infrastructure retrofits were designed 
in order to increase stormwater stor-
age and infiltration and encourage 
filtration. With the addition of green 
infrastructure, the runoff from the 
Embassy Parking Lot would be great-
ly reduced and would contain fewer 

Traditional parking lots are made of 
asphalt which is an impervious surface 
that absorbs heat. Water that runs 
over asphalt does not permeate into 
the soil and picks up pollutants as a 
result. The uninfiltrated stormwater 
quickly makes its way to the nearest 
body of water, negatively effecting 
water quality and increasing chances 
of flooding. Runoff from parking lots 
contain oils, pesticides, fertilizers, and 
other pollutants that have a negative 
impact on the surrounding ecosystem. 
Since asphalt is black, parking lots 
contribute heavily to the heat island 
effect. The heat island effect causes 
urban areas to be several degrees hot-
ter than they should be due to high 
levels of dark surfaces.

Image of stormwater puddled in a parking lot that will produce 
runoff containing pollutants absorbed from the surface of the 
asphalt.



GREEN INFRASTRUCTURE FOR PARKING LOTS

Bioretention Area: One of the most common stormwater management techniques for parking lots. A 
bioretention area consists of a depressed curb inlet, which leads into a permeable patch of land full of 
plants. The plants serve to clean the water and the permeability allows for some of the stormwater to be 
absorbed into the ground. 

Infiltration Trench: A trench designed to absorb and retain stormwater runoff, allowing gradual perme-
ation over a longer period of time. Infiltration trenches work best if all the runoff passes through, so they 
are located underground with an infiltration drain leading to them. This technique greatly reduces the 
amount of stormwater that gets into the drainage system and helps with groundwater recharge. 

Porous Pavement: Porous pavement is designed to be semi-permeable to allow for some stormwater 
infiltration. Underneath the porous pavement lays a stone reservoir which allows for temporary storage 
of stormwater. The two most popular types of porous pavement are porous asphalt and porous concrete. 
Porous asphalt can be used in any climate whereas porous concrete is more effective in hot climates.  Po-
rous pavements are highly effective at removing pollutants and reducing stormwater because they can be 
installed over relatively large areas.

PROPOSED RETROFIT DESIGNS



THE CITY OF WALTHAM AND CRWA

Charles River Watershed Association:
One of the country’s oldest watershed organi-
zations, Charles River Watershed Association 
(CRWA) was formed in 1965 in response to 
public concern about the declining condition 
of the Charles River. CRWA initiatives and 
advocacy work over the last five decades have 
dramatically improved the quality of water in 
the watershed and fundamentally changed 
approaches to water resource management. 
Today CRWA is protecting, preserving and 
enhancing the entire Charles River watershed 
through science, advocacy, and the law. Our 
strong science and engineering research and 
advocacy promote smart environmental poli-
cies. CRWA’s work promotes resilient communi-
ties and a healthy river ecosystem. 

The City of Waltham:
Founded in 1736, The City of 
Waltham is a community commit-
ted to sustainability and stormwa-
ter management. Through out-
reach, education, monitoring, and 
green infrastructure construction, 
the City of Waltham has already 
reduced the amount of stormwa-
ter getting into the Charles River 
significantly. The city’s partnership 
with the Charles River Watershed 
Association will take their existing 
stormwater management programs 
to a new level  and help to increase 
water quality of the Charles River 
even further.
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SOP 9: INSPECTING CONSTRUCTED BEST MANAGEMENT PRACTICES 

Best Management Practices (BMPs) are policies, procedures and structures designed to reduce stormwater 
pollution, prevent contaminant discharges to natural water bodies, and reduce stormwater facility 
maintenance costs.  Constructed BMPs are permanent site features designed to treat stormwater before 
infiltrating it to the subsurface or discharging it to a surface water body.  

This Standard Operating Procedure provides a general summary of inspection procedures for eight common 
constructed BMPs, including: 

1. Bioretention Areas and Rain Gardens
2. Constructed Stormwater Wetlands
3. Extended Dry Detention Basins
4. Proprietary Media Filters
5. Sand and Organic Filters
6. Wet Basins
7. Dry Wells
8. Infiltration Basins

This SOP is based on the Massachusetts Stormwater Handbook and is not intended to replace that 
document. This SOP is also not intended to replace the Stormwater BMP Operation and Maintenance 
(O&M) Plan required by the Massachusetts Wetlands Protection Act, Order of Conditions.  

Bioretention Areas and Rain Gardens 

Bioretention areas and rain gardens are shallow depressions filled with sandy soil, topped with a thick layer 
of mulch and planted with dense native vegetation. There are two types of bioretention cells:  

1. Filtering bioretention area: Areas that are designed solely as an organic filter; and
2. Exfiltration bioretention area: Areas that are configured to recharge groundwater in addition to

acting as a filter.

Inspection & Maintenance 

Regular inspection and maintenance are important to prevent against premature failure of bioretention areas 
or rain gardens. Regular inspection and maintenance of pretreatment devices and bioretention cells for 
sediment buildup, structural damage and standing water can extend the life of the soil media.  
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Maintenance Schedule: Bioretention Areas and Rain Gardens 

 
Activity Time of Year Frequency 

Inspect for soil erosion and repair Year round Monthly 
Inspect for invasive species and remove if present Year round Monthly 
Remove trash Year round Monthly 
Mulch Void Areas Spring Annually  
Remove dead vegetation Fall and Spring Bi-Annually 
Replace dead vegetation Spring Annually 
Prune Spring or Fall Annually 
Replace all media and vegetation  Late Spring/Early Summer As Needed 

 
When failure is discovered, excavate the bioretention area, scarify the bottom and sides, replace the filter 
fabric and soil, replant vegetation and mulch the surface.  
 
Never store snow within a bioretention area or rain garden. This would prevent required water quality 
treatment and the recharge of groundwater.  
 
 
Constructed Stormwater Wetlands  
 
Constructed stormwater wetlands maximize the pollutant removal from stormwater through the use of 
wetland vegetation uptake, retention and settling.  Constructed storm water wetlands must be used in 
conjunction with other BMPs, such as sediment forebays.  
 
Inspection & Maintenance  
 
Regular inspection and maintenance are important to prevent against premature failure of bioretention areas 
or rain gardens. Regular inspection and maintenance of pretreatment devices and bioretention cells for 
sediment buildup, structural damage and standing water can extend the life of the soil media.  
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Maintenance Schedule, Constructed Stormwater Wetlands: Years 0-3 
 

Activity Time of Year Frequency 
Inspect for invasive species and remove if present Year round Monthly 
Record and Map: Year round Annually 

Types and distribution of dominant wetland plants  Year round Bi-Annually  
Presence and distribution of planted wetland species Spring Annually  
Presence and distribution of invasive species Fall and Spring Bi-Annually 
Indications other species are replacing planted wetland 
species Spring Annually 
Percent of standing water that is not vegetated  Spring or Fall Annually 

Replace all media and vegetation  
Late Spring/Early 
Summer As Needed 

Stability of original depth zones and micro-topographic 
features   
Accumulation of sediment in the forebay and micropool 
and survival rate of plants   

 
Maintenance Schedule, Constructed Stormwater Wetlands: Years 4-Lifetime 

 
Activity Time of Year Frequency 

Inspect for invasive species and remove if present Year round Monthly 
Clean forebays Year round Annually 
Clean sediment in basin/wetland system  Year round Once every 10 years 
Mulch Void Areas Spring Annually  
Remove dead vegetation Fall and Spring Bi-Annually 
Replace dead vegetation Spring Annually 
Prune Spring or Fall Annually 
Replace all media and vegetation  Late Spring/Early Summer As Needed 

 
When failure is discovered, excavate the bioretention area, scarify the bottom and sides, replace the filter 
fabric and soil, replant vegetation and mulch the surface.  
 
Never store snow within a constructed stormwater wetland. This would prevent required water quality 
treatment and the recharge of groundwater.  
 
Extended Dry Detention Basins 
 
Extended dry detention basins are designed to control both stormwater quantity and quality. These BMPs 
are designed to hold stormwater for at least 24 hours, allowing solids to settle and to reduce local and 
downstream flooding.  Pretreatment is required to reduce the potential for overflow clogging.  The outflow 
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may be designed as either fixed or adjustable. Additional nutrient removal may be achieved by a micropool 
or shallow marsh.  
 
Inspection & Maintenance  
 
Annual inspection of extended dry detention basins is required to ensure that the basins are operating 
properly.  Potential problems include: erosion within the basin and banks, tree growth on the embankment, 
damage to the emergency spillway and sediment accumulation around the outlet.  Should any of these 
problems be encountered, necessary repairs should be made immediately.  
 

Maintenance Schedule: Extended Dry Detention Basins 
 

Activity Time of 
Year Frequency 

Inspect basins 
Spring and 
Fall 

Bi-Annually, and during and after 
major storms 

Examine outlet structure for clogging or high 
outflow release velocities 

Spring and 
Fall Bi-Annually 

Mow upper stage, side slopes, embankment and 
emergency spillway  

Spring through 
Fall Bi-Annually 

Remove trash and debris Spring Bi-Annually 
Remove sediment from basin Year round At least once every 5 years 

 
 
Proprietary Media Filters 
 
Media Filters are designed to reduce total suspended solids and other target pollutants, such as organics, 
heavy metals or nutrients, which are sorbed onto the filter media, which is contained in a concrete structure.  
The substrate used as filter media depends on the target pollutants, and may consist of leaf compost, pleated 
fabric, activated charcoal, perlite, amended sand in combination with perlite, and zeolite. Two types of 
Media Filters are manufactured: Dry Media Filters, which are designed to dewater within 72 hours; and 
Wet Media Filters, which maintain a permanent pool of water as part of the treatment system.  
 
Inspection & Maintenance  
 
Maintenance in accordance with the manufacturer’s requirements is necessary to ensure stormwater 
treatment.  Inspection or maintenance of the concrete structure may require OSHA confined space training. 
Dry Media Filters are required to dewater in 72 hours, thus preventing mosquito and other insect breeding. 
Proper maintenance is essential to prevent clogging.  Wet Media Filters require tight fitting seals to keep 
mosquitoes and other insects from entering and breeding in the permanent pools. Required maintenance 
includes routine inspection and treatment.  
 
 

Maintenance Schedule: Proprietary Media Filters 
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Activity Time of Year Frequency 

Inspect for standing water, trash, sediment and 
clogging 

Per manufacturer’s 
schedule 

Bi-Annually 
(minimum) 

Remove trash and debris N/A Each Inspection 
Examine to determine if system drains in 72 
hours  Spring, after large storm Annually 

Inspect filtering media for clogging 
Per manufacturer’s 
schedule 

Per manufacturer’s 
schedule 

 
 
Sand and Organic Filters 
 
Sand and organic filters, also known as filtration basins, are intended for quality control rather than quantity 
control.  These filters improve water quality by removing pollutants through a filtering media and settling 
pollutants on top of the sand bed and/or in a pretreatment basin. Pretreatment is required to prevent filter 
media from clogging.  Runoff from the filters is typically discharged to another BMP for additional 
treatment.  
 
Inspection & Maintenance  
 
If properly maintained, sand and organic filters have a long design life.  Maintenance requirements include 
raking the sand and removing sediment, trash and debris from the surface of the BMP. Over time, fine 
sediments will penetrate deep into the sand requiring replacement of several inches or the entire sand layer.  
Discolored sand is an indicator of the presence of fine sediments, suggesting that replacement of the sand 
should be completed.  

 
Maintenance Schedule: Proprietary Media Filters 

 
Activity Frequency 

Inspect filters and remove debris  After every major storm for the first 3 months after 
construction completion. Every 6 months 
thereafter. 

 
 
Wet Basins 
 
Wet basins are intended to treat stormwater quality through the removal of sediments and soluble pollutants.   
A permanent pool of water allows sediments to settle and removes the soluble pollutants, including some 
metals and nutrients. Additional dry storage is required to control peak discharges during large storm events, 
and if properly designed and maintained wet basins can add fire protection, wildlife habitat and aesthetic 
values to a property.  
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Inspection & Maintenance  
 
To ensure proper operation, wet basin outfalls should be inspected for evidence of clogging or excessive 
outfall releases.  Potential problems to investigate include erosion within the basin and banks, damage to 
the emergency spillway, tree growth on the embankment, sediment accumulation around the outlet and the 
emergence of invasive species.  Should any of these problems be encountered, perform repairs immediately.  
An on-site sediment disposal area will reduce sediment removal costs.  
 

Maintenance Schedule: Wet Basins 
 

Activity Time of Year Frequency 
Inspect wet basins Spring and/or Fall Annually (Minimum) 
Mow upper stage, side slopes, embankment and 
emergency spillway  Spring through Fall Bi-Annually (Minimum) 
Remove sediment, trash and debris Spring through Fall Bi-Annually (Minimum) 

Remove sediment from basin Year round 
As required, but at least 
once every 10 years 

 
 
Dry Wells 
 
Dry wells are used to infiltrate uncontaminated runoff. These BMPs should never be used to infiltrate 
stormwater or runoff that has the potential to be contaminated with sediment and other pollutants. Dry wells 
provide groundwater recharge and can reduce the size and cost required of downstream BMPs or storm 
drains.  However, they are only applicable in drainage areas of less than one acre and may experience high 
failure rates due to clogging.  
 
Inspection & Maintenance  
 
Proper dry well function depends on regular inspection. Clogging has the potential to cause high failure 
rates. The water depth in the observation well should be measured at 24 and 48 hour intervals after a storm 
and the clearance rate calculated. The clearance rate is calculated by dividing the drop in water level (inches) 
by the time elapsed (hours).  
 

Maintenance Schedule: Dry Wells 
 

Activity Frequency 
Inspect dry wells After every major storm for the first 3 months after 

construction completion. Annually thereafter. 
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Infiltration Basins  
 
Infiltration basins are designed to contain stormwater quantity and provide groundwater recharge. Pollution 
prevention and pretreatment are required to ensure that contaminated stormwater is not infiltrated. 
Infiltration basins reduce local flooding and preserve the natural water balance of the site, however high 
failure rates often occur due to improper siting, inadequate pretreatment, poor design and lack of 
maintenance.  
 
Inspection & Maintenance  
 
Regular maintenance is required to prevent clogging, which results in infiltration basin failure. Clogging 
may be due to upland sediment erosion, excessive soil compaction or low spots. Inspections should include 
signs of differential settlement, cracking, erosion, leakage in the embankments, tree growth on the 
embankments, riprap condition, sediment accumulation and turf health.  
 

Maintenance Schedule: Infiltration Basins 
 

Activity Time of Year Frequency 
Preventative maintenance  Spring and Fall Bi-Annually  

Inspection   Spring and Fall 

After every major storm for the first 3 
months after construction completion. 
Bi-annually thereafter and discharges 
through the high outlet orifice.  

Mow/rake buffer area, side slopes and 
basin bottom Spring and Fall Bi-Annually  
Remove trash, debris and organic matter Spring and Fall Bi-Annually 
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INSPECTION OF BIORETENTION AREAS / RAIN GARDENS 
 
General Information 

BMP Description Bioretention Area / Rain Garden 

BMP Location  

Inspector’s Name  

Date of Inspection  Date of Last Inspection  

Start Time  End Time  

Type of Inspection: 

    Regular             Pre-Storm Event             During Storm Event             Post-Storm Event   

Describe the weather 
conditions at time of 
inspection 

 

 
 
Specific Information 

Maintenance Activity Maintenance 
Frequency 

Is Status of BMP 
Satisfactory? Corrective Action Needed 

Inspect for soil erosion and 
repair Monthly Yes         No     

Inspect for invasive species 
and remove if present Monthly Yes         No     

Remove trash Monthly Yes         No     

Mulch void areas Annually  Yes         No     

Remove dead vegetation Bi-Annually Yes         No     

Replace dead vegetation Annually Yes         No     

Prune Annually Yes         No     

Replace all media and 
vegetation As Needed Yes         No     
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INSPECTION OF CONSTRUCTED STORMWATER WETLANDS 
Years 0-3 of Operation 

 
General Information 

BMP Description Constructed Stormwater Wetland 

BMP Location  

Inspector’s Name  

Date of Inspection  Date of Last Inspection  

Start Time  End Time  

Type of Inspection: 

    Regular             Pre-Storm Event             During Storm Event             Post-Storm Event   

Describe the weather 
conditions at time of 
inspection 

 

 
 
Specific Information 

Maintenance Activity Maintenance 
Frequency 

Is Status of BMP 
Satisfactory? Corrective Action Needed 

Inspect for invasive species 
and remove if present Monthly Yes         No     

Replace all media and 
vegetation  As Needed Yes         No     

 
In addition, the following information should be recorded and mapped at least once per year: 
 

• Types and distribution of dominant wetland plants 
• Presence and distribution of planted wetland species 
• Presence and distribution of invasive species 
• Indications other species are replacing planted wetland species 
• Percent of standing water that is not vegetated 
• Replace all media and vegetation 
• Stability of original depth zones and micro-topographic features 
• Accumulation of sediment in the forebay and micropool and survival rate of plants 
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INSPECTION OF CONSTRUCTED STORMWATER WETLANDS 
Year 4 - Lifetime of Operation 

 
General Information 

BMP Description Constructed Stormwater Wetland 

BMP Location  

Inspector’s Name  

Date of Inspection  Date of Last Inspection  

Start Time  End Time  

Type of Inspection: 

    Regular             Pre-Storm Event             During Storm Event             Post-Storm Event   

Describe the weather 
conditions at time of 
inspection 

 

 
 
Specific Information 

Maintenance Activity Maintenance 
Frequency 

Is Status of BMP 
Satisfactory? Corrective Action Needed 

Inspect for invasive species 
and remove if present Monthly Yes         No     

Clean forebays Annually Yes         No     

Clean sediment in 
basin/wetland system  

Once every 10 
years Yes         No     

Mulch void areas Annually  Yes         No     

Remove dead vegetation Bi-Annually Yes         No     

Replace dead vegetation Annually Yes         No     

Prune Annually Yes         No     

Replace all media and 
vegetation  As Needed Yes         No     
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INSPECTION OF EXTENDED DRY DETENTION BASINS 
 

Inspections should be conducted bi-annually, and during and after major storm events. 
 
General Information 

BMP Description Extended Dry Detention Basin 

BMP Location  

Inspector’s Name  

Date of Inspection  Date of Last Inspection  

Start Time  End Time  

Type of Inspection: 

    Regular             Pre-Storm Event             During Storm Event             Post-Storm Event   

Describe the weather 
conditions at time of 
inspection 

 

 
 
Specific Information 

Maintenance Activity Maintenance 
Frequency 

Is Status of BMP 
Satisfactory? Corrective Action Needed 

Examine outlet structure for 
clogging or high outflow 
release velocities 

Bi-Annually Yes         No     

Mow upper stage, side slopes, 
embankment and emergency 
spillway  

Bi-Annually Yes         No     

Remove trash and debris Bi-Annually Yes         No     

Remove sediment from basin At least once 
every 5 years Yes         No     
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INSPECTION OF PROPRIETARY MEDIA FILTERS 
 
General Information 

BMP Description Media Filter 

BMP Location  

Media Type   

Inspector’s Name  

Date of Inspection  Date of Last Inspection  

Start Time  End Time  

Type of Inspection: 

    Regular             Pre-Storm Event             During Storm Event             Post-Storm Event   

Describe the weather 
conditions at time of 
inspection 

 

 
 
Specific Information 

Maintenance Activity Maintenance 
Frequency 

Is Status of BMP 
Satisfactory? Corrective Action Needed 

Inspect for standing water, 
trash, sediment and clogging 

Bi-Annually 
(minimum) Yes         No     

Remove trash and debris Each 
Inspection Yes         No     

Examine to determine if 
system drains in 72 hours  Annually Yes         No     

Inspect filtering media for 
clogging 

Per 
manufacturer’s 
schedule 

Yes         No     
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INSPECTION OF SAND AND ORGANIC FILTERS 
 

Inspections should be conducted after every major storm event for the first 3 months following 
completion, then every 6 months thereafter. 

 
General Information 

BMP Description Sand/Organic Filter 

BMP Location  

Media Type   

Inspector’s Name  

Date of Inspection  Date of Last Inspection  

Start Time  End Time  

Type of Inspection: 

    Regular             Pre-Storm Event             During Storm Event             Post-Storm Event   

Describe the weather 
conditions at time of 
inspection 

 

 
 
Specific Information 

Maintenance 
Activity 

Maintenance Frequency Is Status of BMP 
Satisfactory? Corrective Action Needed 

Remove 
sediment, trash, 
and debris  

Every 6 months Yes         No     

Rake sand Every 6 months Yes         No     
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INSPECTION OF DRY WELLS 
 

Regular inspections should be conducted after every major storm event for the first 3 months 
following completion, then annually thereafter. 

 
General Information 

BMP Description Dry Well 

BMP Location  

Inspector’s Name  

Date of Inspection  Date of Last Inspection  

Start Time  End Time  

Type of Inspection: 

    Regular             Pre-Storm Event             During Storm Event             Post-Storm Event   

Describe the weather 
conditions at time of 
inspection 

 

Describe condition of 
dry well at time of 
inspection 

 

 
 
After a major storm event, the water depth in the observation well should be measured at 24 and 48 hour 
intervals and the clearance rate calculated.  
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INSPECTION OF WET BASINS 
 

Inspections should be conducted after every major storm event for the first 3 months following 
completion, then biannually thereafter. 

 
General Information 

BMP Description Wet Basin 

BMP Location  

Inspector’s Name  

Date of Inspection  Date of Last Inspection  

Start Time  End Time  

Type of Inspection: 

    Regular             Pre-Storm Event             During Storm Event             Post-Storm Event   

Describe the weather 
conditions at time of 
inspection 

 

Describe condition of 
wet basin at time of 
inspection 

 

 
 
Specific Information 

Maintenance Activity Maintenance 
Frequency 

Is Status of BMP 
Satisfactory? Corrective Action Needed 

Preventative maintenance  Bi-Annually  Yes         No     

Mow/rake buffer area, side 
slopes and basin bottom Bi-Annually  Yes         No     

Remove trash, debris and 
organic matter Bi-Annually Yes         No     

Inspect and clean 
pretreatment devices 

Every other 
month and after 
every major storm 
event 

Yes         No     

  



DRAFT

Constructed BMP   City of Waltham 
Inspection Report   
 
 

Page 9 of 9 

 

INSPECTION OF OTHER BMP 
 
General Information 

BMP Description  

BMP Location  

Inspector’s Name  

Date of Inspection  Date of Last Inspection  

Start Time  End Time  

Type of Inspection: 

    Regular             Pre-Storm Event             During Storm Event             Post-Storm Event   

Describe the weather 
conditions at time of 
inspection 

 

 
 
Specific Information 

Maintenance Activity Maintenance 
Frequency 

Is Status of BMP 
Satisfactory? Corrective Action Needed 

  Yes         No     

  Yes         No     

  Yes         No     

  Yes         No     

  Yes         No     

  Yes         No     

  Yes         No     
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