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ADDENDUM No. 1 
 

RFP No. 17-25 
 

Compost Facility Operations and Management 
 

Due: September 1, 2017 at 2:00 P.M. (local time) 
 
The following changes, additions, and/or deletions shall be made to the Request for Proposal for 
Compost Facilities Operations and Management, RFP No. 17-25, on which proposals will be 
received on/or before the date and time listed above. 
 
The information contained herein shall take precedence over the original documents and all 
previous addenda (if any), and is appended thereto. This Addendum includes one hundred 
and eighteen (118) pages. 
 
The Proposer is to acknowledge receipt of this Addendum No. 1, including all attachments 
in its Proposal by so indicating in the proposal that the addendum has been received. 
Proposals submitted without acknowledgement of receipt of this addendum may be 
considered non-conforming. 
 
The following forms provided within the RFP Document must be included in submitted 
proposal: 
 

 Attachment B - Non-Discrimination Declaration of Compliance 
 Attachment C - Living Wage Declaration of Compliance 
 Attachment D - Vendor Conflict of Interest Disclosure Form 

 
Proposals that fail to provide these completed forms listed above upon proposal opening 
will be rejected as non-responsive and will not be considered for award. 
 
 
I. CORRECTIONS/ADDITIONS/DELETIONS 
 
Changes to the RFP documents which are outlined below are referenced to a page or Section in 
which they appear conspicuously.  Offerors are to take note in their review of the documents and 
include these changes as they may affect work or details in other areas not specifically referenced 
here. 
 
Section/Page(s)  Change 
 
Section II, B. Objective, 5 
Page 14 Remove: “Maintain the compost pad, compost equipment storage 

building and other site features.” 
 

Replace with: “Maintain the compost pad, compost equipment 
storage building and other site features. The site is provided in “as 
is” condition.  Any defects in the compost pad and adjoining gravel 
roadway are the sole responsibility of the operator.  The City will 
maintain the stormwater system, including the drainage ditches, 
culvert, and detention ponds.” 
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Section II, C. Requirements, F 
Page 15 Remove: “Maintain the Compost Facility, including re-grading of 

compost pads and other work areas, to ensure that no ponding 
occurs between windrows or on other areas of the site.” 

 
 Replace with: “Maintain the Compost Facility, including re-

grading of compost pads and other work areas, including the 
adjoining gravel roadway, to ensure that no ponding occurs 
between windrows or on other areas of the site.  The site is 
provided in “as is” condition.  Any defects in the compost pad 
and adjoining gravel roadway are the sole responsibility of the 
operator.  The City will maintain the stormwater system, 
including the drainage ditches, culvert, and detention ponds.”  

 
Section II, C. Requirements, W 
Page 16 Remove: “Contractor shall set rates for all incoming third-party 

waste.  Contractor shall be responsible for invoicing all third-
party customers.  For use of the City’s Compost Facility for this 
third-party tonnage, Contractor shall provide the City with a per 
ton credit on all third party tonnage, to be applied against 
service fees payable by the City.  Amount of credit to the 
specified in the pricing form in Appendix B.” 

 
 Replace with: “Contractor shall set rates for all incoming third-

party waste.  Contractor shall be responsible for invoicing all 
third-party customers.  The Contractor is solely responsible for 
all customer accounts, billing, and collection of payments.  The 
City scalehouse and City-employed scalehouse attendant may 
not be used for this task. City employees will not collect any 
payments on behalf of the Contractor.    For use of the City’s 
Compost Facility for this third-party tonnage, Contractor shall 
provide the City with a per ton credit on all third party tonnage, 
to be applied against service fees payable by the City.  Amount 
of credit to be specified on the pricing form in Appendix B.” 

 
 
 
 
II. QUESTIONS AND ANSWERS 
 
The following Questions have been received by the City.  Responses are being provided in 
accordance with the terms of the RFP.  Offerors are directed to take note in their review of the 
documents of the following questions and City responses as they affect work or details in other 
areas not specifically referenced here. 
 
 
Question 1.   In what year did compost operations begin on this property? 
Answer   1.  1986-See RFP #17-25, Appendix C, MDEQ Registration, Question 17.  
 
Question 2. Is the operator limited to only the City’s hours of operation for its personnel? 
Answer   2.   No, the operator’s personnel may be on-site for operations during additional 

hours. Site operations beyond the City’s stated hours of operation must comply 
with any applicable Pittsfield Township noise restrictions, and it is the operator’s 
responsibility to confirm and maintain such compliance.  Note that the City’s 
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scalehouse operator is on-site only during the hours identified in the RFP and 
material receiving and distribution is therefore restricted to those hours.    

  
Question 3.  Does the City have any current concerns related to general site conditions 

and/orhousekeeping conditions on-site as provided by the current contractor? 
Answer   3. The City’s requirements for operation and maintenance of the site are listed in 

RFP #17-25, Section II.C.  Vendors should identify any suggested improvements 
to site operations in their work plan. 

  
Question: 4.  Are there any improvements the City would desire as related to general site 

conditions and/or housekeeping conditions on-site going forward? 
Answer    4. See response to Question 3. 
 
Question: 5.  Can the operator reconfigure the drop off and composting areas? 
Answer    5. Yes, provided that no changes are made to existing site features. The work plan 

in the vendor’s proposal should detail the handling and movement of material 
within the site and identify any proposed changes to areas of operation from 
current conditions.  Any reconfiguration is subject to the City’s approval, and it 
will be the operator’s responsibility to update site maps to reflect the 
reconfiguration.  

 
Question 6.  How many employees does the current contractor employ or provide for daily 

operations on-site? 
Answer   6. The number of personnel on-site at any one time is determined by the 

Contractor.  
 
Question 7. What will be the requirements of the current contractor with regard to the 

transitioning process should it be awarded to another firm? 
Answer   7. The current operator will continue to operate the site in accordance with its 

contract until the contract terminates on 28 January 2018.  The awardee of the 
new contract must be able to accept material and begin operations on 29 
January 2018.  

 
Question 8. During the previous contract period, were there any contract amendments issued 

by the City and what did they involve? 
Answer   8. See attached contract, entitled Operating and Management Contract Between 

the City of Ann Arbor and WeCare Organics, LLC, for the City of Ann Arbor 
Compost Facility, which includes Amendments 1, 2, and 3. 

 
Question 9.  Can we get a copy of any correspondence issued to the City (or previous 

contractors) by DEQ for the past 5 years? 
Answer   9. Correspondence from the DEQ ,if any, will not be provided as part of this RFP 

process. 
 
Question 10.  Have there been any violations issued to the City (or previous contractors) by the 

DEQ with regard to this compost facility? 
Answer   10. No. 
  
Question 11.  Are there any unresolved or outstanding regulatory concerns related to the 

property and/or the current operations? 
Answer   11. No.  
 
Question 12.  When was the last DEQ site visit to the property? Are there available 

communications or site notes that are related to that visit that can be provided for 
review? 

Answer   12. The DEQ performed a site inspection on March 29, 2017.   
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Question 13.  Has the City received any local complaints related to odors or other nuisances 

from the site over the previous 5 year contract period? 
Answer   13. No  
 
Question 14.  If the City has not been notified yet, is the City aware that the current site may be 

in violation of the DEQ’s Section 324.11521(4)(c) of Part 115 3-year yard 
clippings accumulation rule? 

Answer   14. The facility was recently inspected by DEQ on March 29, 2017, and DEQ did not 
identify a violation of 324.11521(4)(c) of Part 115. 

  
Question 15.  During the site visit, we noted significant amounts of foreign objects and pieces 

of inorganic debris within the existing windrows. Under the current contract, was 
pre-screening of all incoming materials part of the required work scope (i.e., 
associated with current contractor operations)? 

Answer   15.  See attached contract, entitled Operating and Management Contract Between 
the City of Ann Arbor and WeCare Organics, LLC, for the City of Ann Arbor 
Compost Facility which includes Amendments 1, 2, and 3.   

 
Question 16.  Are there any records of how much foreign materials was screened out and 

removed from incoming deliveries (i.e., % or quantity over some period of time)? 
Answer   16. No.  Collection of this data is not a requirement of the contract.  
 
Question 17.  What provisions are available to the operator for rejecting a load of materials 

delivered by the City trucks? (contaminants above a certain limit or potentially 
hazardous materials co-mingled into the material that may not become apparent 
until after the load has been examined) 

Answer   17. See RFP #17-25, Appendix A, Sample Contract, page 7, Section 4.05 
Identification, Rejection, or Processing of Compostable Material Not Conforming 
to Solid Waste Rules and Regulations.  

 
Question: 18.  How is the City or current operator going to deal with unground material 

dispersed throughout the 61,236 cubic yards (2016 DEQ Report) of material on 
the site? Grinding brush/woody material represents a significant expense (time, 
personnel, equipment, fuel) to a new operator without the benefit of having 
received any tipping. Would the City consider reimbursing the new operator for 
this service and expenditure? 

Answer   18. It is the proposer’s responsibility to process material remaining at the site when 
the contract commences.  The site will be turned over to the Contractor in an “as-
is” condition at the start of the contract.  The site is an active composting 
operation, and there will be material in various stages of processing when the 
new contract commences. Material on-site may include unprocessed brush and 
wood, recently-established windrows, partially-composted windrows, windrows 
with nearly finished compost, processed mulch, and finished compost.  All 
material present on-site will be the responsibility of the new Contractor to 
manage, and may include contaminants until such time as they are screened 
prior to material being distributed.   

 
Question: 19.  The City’s Proposal Requirements, section K. stipulates “collect and dispose of 

all contaminant and residual waste materials from the Compost Facility at a 
permitted solid waste facility.” Will the City guarantee that all of the contaminants 
will be removed from the site prior to a new operator taking control? (the 
windrows, as well as “overs” piles, and brush/wood piles visibly contain plastic, 
metal, concrete, glass, etc.) If not, will the City consider reimbursing the new 
operator for this service and expenditure? 

Answer    19.  See response to Question 18. 
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Question  20.  The City’s Proposal Requirements, section C. stipulates “Receive and process 

(e.g. grind) brush and woody materials delivered by the City and/or its agents.” 
Will the City guarantee that, if a new operator is selected, all of the woody/brush 
material in the windrows, “overs pile” as well as in the brush/wood piles will be 
ground up prior to its occupancy? If not, will the City consider reimbursing the 
new operator for this service and expenditure? 

Answer   20. See response to Question 18. 
 
Question 21.  Would the City consider a “one-time” removal of existing materials on site to 

allow for the new contractor to start with a “clean slate”? 
Answer   21. See response to Question 18. 
  
Question 22.  What is the depth to groundwater on the property? 
Answer   22. The facility has operated as a compost site since 1986 and maintains an active 

DEQ registration.  The depth to groundwater is not relevant to the Contractor’s 
operation and maintenance of the facility under the contract. 

 
Question 23. Are there any groundwater monitoring wells located on the property? If so, are 

there sampling data available for review? 
Answer   23. There are no groundwater monitoring wells located on the compost site.  
 
Question 24.  Which contractors have provided these operations for the City under previous 

contracts? 
Answer   24. The City and its employees were the previous operator of the site, until the 

current contract with WeCare Denali.  
 
Question 25.  Have there been any previous concerns or problems related to stormwater runoff 

from the property? If so, what, and how were they addressed? 
Answer   25. See attached 2012 Storm Water Management Study. The stormwater system is 

the responsibility of the City. 
 
Question 26.  Has there been any sampling or monitoring of stormwater runoff from the 

property? If so, are there sampling data available for review? 
Answer   26. See attached 2012 Storm Water Management Study. 
 
Question 27.   Have there been any ponding problems on-site during the previous contract 

period? 
Answer   27.  The on-site culvert located at the front pad occasionally becomes blocked. The 

City performs quarterly inspections of the culvert and services/maintains the 
culvert to restore flow as needed.  

 
Question 28. Have there been any flooding issues at the compost site. If so, when were the 

last couple of times there was a flooding problem at the site, and what were the 
causes? 

Answer   28. No. 
 
Question 29.   Who do we contact to get a copy of Ann Arbor's storm surge video so we can  
  include it in our employee training program if we are selected? 
Answer   29. The City does not have a “storm surge” video.  
 
Question 30.  If there is a change in operator, will the City or current operator fix, or make 

provisions to fix, any existing defects in the pad, stormwater system, detention 
pond or drainage ditches prior to the new operator’s occupancy? 

Answer   30. Maintenance of the compost pad and adjoining gravel roadway is the 
responsibility of the Contractor.  Maintenance of the stormwater system, 
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including the detention pond and drainage ditches, is the responsibility of the 
City.  RFP #17-25, Page 14, item 5 and page 15, item f, have been amended to 
provide this additional clarification of responsibilities of the City and the 
Contractor.  The City is not aware of any defects or deficiencies in these site 
features that need to be fixed at this time.     

 
Question 31.  We noticed a significant algal bloom in the South Pad’s detention pond as well as 

the pond adjacent to the maintenance building. What has been/is being done to 
clear up the issue? 

Answer   31.  See attached 2012 Stormwater Management Study.  Maintenance of the 
detention basins is the responsibility of the City.  

 
Question 32.  Will the City consider improvements to the stormwater system? 
Answer   32. The City has not identified the need for any improvements to the stormwater 

system at this time.  If the proposer believes improvements are necessary, these 
improvements should be identified in the proposal.  Maintenance of and 
improvements to the stormwater system are the responsibility of the City. 

 
Question 33.  How does the stormwater system co-mingle with the landfill’s system? Are there 

historical data to ensure that the new operator will not inherit an undisclosed 
liability? 

Answer   33. Stormwater from the compost site drains to the on-site detention basins, then 
flows north through the Swift Run drain towards the City’s closed landfill.  Any 
commingling of stormwater from the compost site and landfill is run-off only, and 
does not include any leachate from the landfill.  

 
Question 34.  Since this is a five-year contract, with up to an additional 10 years extension, 

nutrient loading represents a significant liability. Is or will the Operator be 
indemnified by the City for any water liability? 

Answer   34. No. 
 
Question 35.  Is there a freshwater source in the pad area? If not, can a well be put in? 
Answer   35. There is not a freshwater source on the pad.  No wells may be drilled at the site.   
 
Question 36. Are there fire hydrants located near the pad area? 
Answer   36. No 
 
Question 37.  If a fire or other emergency should occur, what are the City’s notification 

protocols? 
Answer   37. Call 911, and contact the contract administrator.  As required in Appendix A, 

Sample Contract, page 5, Section 2.01, item C, a Standard Operating Procedure 
(SOP) will be developed by the contractor.  

 
Question 38.  Is there any capacity to expand the facility? If so, would the City consider 

expanding the current site or creating a second location within the next contract 
period if participation and volume of operations warranted such need? 

Answer   38. The City owns adjacent property which could be used in the future to expand the 
facility, but the City does not have any current plans to expand the Compost 
Facility. 

 
Question 39.  We noticed a lot of contaminants contained in the yard waste delivered to the site 

from City Trucks. What does the City do to educate, remove, and/or limit the 
amount of contamination coming from City residents? 

Answer   39. See City website http://www.a2gov.org/departments/trash-
recycling/Pages/Compost.aspx 
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Question 40.  How does the City propose educating/limiting contamination from the waste 
stream for food waste (plastic bags vs. compostable bags, plateware, etc.). 

Answer   40. See City website http://www.a2gov.org/departments/trash-
recycling/Pages/Compost.aspx 

 
Question 41.  Please confirm that the scale is operated by the City and not a third party 

operator? 
Answer   41. The scalehouse is currently operated by a City of Ann Arbor Employee. 
   
Question 42.   How does Ann Arbor handle cash payments when paid on the site both when 

waste comes in and compost is sold? 
Answer   42. Cash payments are not received at the site or the scalehouse.  Under the new 

contract, the Contractor will be solely responsible for all customer accounts, 
billing, and collection of payments.  No payments will be accepted by the City at 
the scalehouse.  Proposer must propose how they will accomplish this task.  See 
RFP #17-25, Page 16, Item w, as amended. 

 
Question 43.  What are the steps by which the “units” move between the compost site, the city 

scale and the “customer”? 
Answer   43.  Currently, all incoming vehicles are required to first cross the City scale before 

entering the compost site.  Each vehicle is provided a scalehouse ticket and 
directed to proceed to the compost site.  Upon arrival at the compost site, the 
operator directs vehicles to the appropriate area of operations.  When leaving the 
site, vehicles delivering material or removing material from the site are not 
required to scale out if they are being charged on a volume (cubic yard) basis. 
For loads charged on a tonnage basis, the vehicle is required to scale out if an 
empty weight is not on file.  Vehicles with an empty weight on file at the scale 
(e.g., City collection trucks) are not required to scale out. 

 
RFP #17-25, Page 17, Item y identifies requirements for material flow under the 
new contract, which requires all incoming loaded vehicles (i.e., vehicles 
delivering organic waste to the site) to scale in and requires all outgoing loaded 
vehicles (i.e., vehicles removing mulch or compost from the site) to scale out.  

  
Question 44.  When waste deliveries arrive at the scale, does the scale operator prepare a 

ticket with a copy handed to the customer delivering the waste to bring to the 
compost site along with the waste? If so, does the compost operator get a copy 
for its records? 

Answer   44. Customers receive a scalehouse ticket from the scalehouse operator upon 
crossing the scale.  Copies of individual scalehouse tickets are retained by the 
City in the scalehouse and are available for Contractor review as needed.  The 
City also provides a copy of the Excel scalehouse record for compost site activity 
to the contractor on a weekly or monthly basis as agreed between the Contractor 
and the City.   

 
Question 45.  If a third party scales in and dumps the material, but then does not scale out, is 

the City liable for the missing tipping fees? 
Answer   45. No.  It is the contractor’s responsibility to ensure that drivers scale in and out. 

The City will not be responsible for collecting tipping fees from third party 
customers. See RFP #17-25, Page 16, Item w, as amended.   

 
Question 46.  If someone illegally dumps material near the entrance to the facility after hours, 

who is responsible for the cleanup and related costs? 
Answer   46. The Contractor is responsible for securing and maintaining the site during posted 

operating hours.  Any cleanup and removal of material illegally dumped after 
hours will be the responsibility of the City.    
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Question 47.  Is there a daily scale report prepared at the scale for both waste deliveries and 

compost sales deliveries? Is it forwarded to the compost site operator daily, 
weekly or monthly? Is there a breakout between waste deliveries and compost 
sales? 

Answer   47. An Excel scalehouse record can be provided to the Contractor on a weekly or 
monthly basis, as agreed between the Contractor and the City. The record 
specifies the date, customer, weight or volume of the load, and type of material 
for each transaction.  

 
Question 48.  We noticed a landscape contractor leave the facility (after being loaded with 

compost) without weighing out at the scalehouse. Can the operator put in an 
above ground scale at the site to help control inbound and outbound materials? 
Can the operator install additional gates or fencing to discourage after hours drop 
offs or pickups? 

Answer   48. See response to Question 43 regarding current operations and requirements for 
operations under the new contract.  Vendors may propose additional site controls 
in their proposals which the City may consider but may not agree to.  Any 
changes would be at the Contractor’s expense.   

 
Question 49.  Who charges the customer and records the revenue when waste is delivered to 

the site or compost is sold from the site, the scale operator or the compost site 
operator? 

Answer   49. The Contractor will be solely responsible for all customer accounts, billing, and 
collection of payments.  No payments will be accepted by the City at the 
scalehouse.  The City will provide the Excel scalehouse record detailing the 
material deliveries and distributions for the Contractor’s use in billing its 
accounts.  Proposer must propose how they will accomplish this task. See RFP 
#17-25, Page 16, Item w, as amended.  

   
Question 50.  Please explain the process for reporting of City of Ann Arbor credits for waste 

and compost revenue? 
Answer   50. See RFP #17-25, page 17, Item z.   
  
Question 51. Can we obtain historical financial information (prior 5 years, on a monthly basis) 

from the incumbent (incremental to historical tonnage information provided for 
wastes received in RFP), including;  
i. waste in reporting: date, tonnage/cubic yards, city/third party/individual, amount 
per, total amount  
ii. compost/mulch sales reporting: date, tonnage/cubic yards, City/third party, 
amount per, total amount, compost/mulch  
iii. City of Ann Arbor fee schedule: date, detail of amounts paid/credited 
iv. detailed monthly financials, including: revenue, cost of goods sold (including 
repairs, gas/fuel, salaries, benefits), operating expenses (including leasing costs, 
fees paid to Ann Arbor), contractors (including detail on any contractor with fees 
in excess of $1000 for the year), government fees and licenses, detail broken out 
on any other annual fees by topic in excess of $2,000) 
v. Cap Ex expenditures, including; trucking and heavy equipment schedule, 
buildings, etc… 
vi. Cash flow analysis 

  vii. Payroll, including detailed listing of employees, titles, salaries, benefits 
Answer   51.  Historical financial information from the current Contractor is not reported to the 

City and is therefore not available. 
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Question 52.  If we cannot obtain the incumbent’s financial information, can we obtain 
historical financial information (prior 5 years, on a monthly basis) from the City 
including;  
i. waste in reporting: date, tonnage/cubic yards, city/third party/individual, amount 
per, total amount 
ii. compost/mulch sales reporting: date, tonnage/cubic yards, City/third party,   
amount per, total amount, compost/mulch 
iii. City of Ann Arbor fee schedule: date, detail of amounts paid/credited 

Answer 52. See RFP #17-25, Appendix D, Historical, Compost Facility Tonnage Data for 
information available from the City. 

 
Question 53.  “The contracted operator sets and collects the tipping fees for all third party 

organic materials.” However, it appears that third party landscapers bringing Ann 
Arbor resident’s leaves and yard waste at the City’s rate from September to 
December. Is this a requirement or can this fee structure be changed? 

Answer   53. This is a requirement and cannot be changed.  As stated in the RFP, residents 
and their contracted landscapers may deliver leaves at no charge to the resident 
or landscaper from September 1 to December 31, which is a component of the 
City’s fall leaf program.  The Contractor will bill the City for the tonnage of leaves 
delivered through this program at the City’s tipping fee rate.   

 
Question 54.  Other than city residents, can the City provide a list of third-party purchasers of 

finished compost or mulch materials during the past contract period? 
Answer   54. No, that information is not reported to the City by the current Contractor. 
 
Question 55.  Page 13 of the RFP references “Section II C below” but it isn’t clear where this 

is? Where should we look for it? 
Answer   55. Section II. C. begins on Page 15 of the RFP.  
 
 
 
Offerors are responsible for any conclusions that they may draw from the information contained 
in the Addendum. 
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EXECUTIVE SUMMARY 

In 2009, the Michigan Department of Natural Resources and Environment, now the 
Michigan Department of Environmental Quality (MDEQ), performed a routine inspection 
of the Ann Arbor Compost Facility to evaluate compliance with the Ann Arbor NPDES 
stormwater permit. This inspection resulted in the MDEQ’s request that the City reduce 
the facility’s nutrient loading to Swift Run. Swift Run is part of the Middle Huron River 
and the Middle Huron Initiative, an effort by communities and organizations in this area 
to reduce nutrient loading to the Huron River and to Ford and Belleville Lakes. Both 
Ford and Belleville lakes have phosphorus Total Maximum Daily Loads (TMDLs). Swift 
Run is also listed on the Section 303(d) list as an impaired water and has a TMDL of 80 
mg/L for total suspended solids (TSS). 
 
In response to the MDEQ inspection, the City of Ann Arbor (the City) decided to 
evaluate stormwater management and water quality at the Compost Facility. The 60-
acre Compost Facility is part of a larger 270-acre city site. The Compost Facility ponds 
are part of an overall stormwater system for this site. This report documents the 
methods, findings and recommendations of this evaluation for the Compost Facility and 
this entire site. The overall goal of the study was to evaluate the water quality impact of 
the Compost Facility and surrounding site on Swift Run. Dry and wet weather hydrologic 
and water quality data were collected for 10 sampling events between April and 
October, 2011. Samples were analyzed for nutrients, suspended solids and E. coli. 
Other parameters, such as dissolved oxygen and conductivity were also measured with 
hand probes. The hydrologic information was used to help calibrate a hydrologic and 
hydraulic model of the entire site. 
 
The Swift Run data collected on site was compared to data collected by the Huron River 
Watershed Council (HRWC) at the mouth of Swift Run between 2008 and 2011. Based 
on this comparison, we have found that the Ann Arbor municipal site does not contribute 
nutrients, suspended solids or E.coli to Swift Run at a rate greater than the rest of the 
Swift Run watershed.   
 
In order to have some idea of the potential quality of runoff directly off the compost 
rows, we compared the Ann Arbor facility runoff to other facilities in the literature. In a 
study done to evaluate the potential reuse of Compost Facility runoff, runoff water 
quality from four different facilities was tested (E&A Environmental Consultants, 1997). 
By comparison with the facility having the least concentrated runoff from that study, the 
pond water quality of the Ann Arbor Compost Facility is quite dilute. Assuming that 
runoff through the Ann Arbor compost approximates the quality found from these other 
facilities, the current compost facilities – including the pads, ponds and swales – are 
providing treatment before any water reaches Swift Run.  
 
Based on seven months of primarily wet weather sampling, the Ann Arbor Compost 
Facility is meeting the mean annual Swift Run TMDL TSS target of 80 mg/L. Based on 
comparison of Compost Facility pond water quality with other Compost Facility runoff 
water quality, we also believe that the compost pads and ponds are already providing at 
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least the 57% - 58% phosphorus reduction required of non-point source loads to Ford 
and Belleville Lakes.  
 
The MDEQ had requested the City plug the Compost Facility pond outlets and perhaps 
use the pond water for irrigation. While the City could install an irrigation system, if that 
was the only route of release for compost pad runoff they would also need to construct 
temporary storage with at least four months of winter holding time. In order to store this 
much water, the north pond would have to be increased roughly six times in size and 
the south pond would have to double in size. 
 
We believe plugging the pond outlets is not a feasible option. While the ponds appear to 
be providing adequate treatment in terms of existing Swift Run water quality, we believe 
the City can voluntarily set the bar higher, particularly for phosphorus and organic 
nitrogen. We offer several recommendations to improve site water quality, including: 
  

1. Expand the north pond to the extent practicable. We estimate the north pond can 
be upsized approximately 37%. Build a small berm around the pond and raise 
the water level up to a foot higher. Re-build the outlet structure to lower mid-
range outflow rates. 

 
2. Provide phosphorus, TKN and E.coli removal on compost pond outlets using 

shallow off-line treatment basins with a substrate mix of Ann Arbor water 
treatment plant residuals to adsorb particulate and dissolved phosphorus and 
nitrify/denitrify organic nitrogen and nitrates. 

 
3. Provide native grass buffers around the compost ponds to discourage geese 

usage. 
 

4. Create a 20-foot wide multi-species riparian buffer along the ditch on the 
agricultural land. 

 
5. During the growing season, there is clearly a significant amount of algae growth 

in the ponds and slower moving portions of Swift Run. This algae and other 
settled solids have been collecting in the ponds and ditches for years now. We 
recommend the City institutes a pond/water course management regime to 
ensure buildup of organic material does not become a problem in the future. 

 
We estimate the City can remove anywhere from 50% to 80% of the current nutrient 
load and provide up to a two order magnitude reduction of E. coli loads to Swift Run by 
implementing these recommendations. Estimated capitol costs for implementing all 
these voluntary improvements, including engineering and testing is approximately 
$439,000. Annual recurring costs, not including wetland substrate replacement, could 
range from about $46,000 to $76,000, depending on the cost of disposing of 
accumulated sediments. Substrate replacement costs for the wetlands (once the 
phosphorus adsorption sites are saturated) would roughly be $57,700 for the north pond 
and $69,600 for the south pond. The projected replacement frequency of this substrate 
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is estimated to be roughly 11 years and 5 years for the north and south ponds, 
respectively. 
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INTRODUCTION 

BACKGROUND 

The Ann Arbor Compost Facility in Pittsfield Charter Township sits south of Ellsworth 
Road and west of Platt Road, as shown on Figure 1. The 60-acre site is located at the 
headwaters of Swift Run, a tributary of the Huron River. The Compost Facility lies within 
a 270-acre site which includes a decommissioned and capped landfill, a recycling 
center, and their associated facilities, all shown on Figure 2. Resource Recycling 
Systems, Inc. (RRS) was contracted by the City of Ann Arbor in 2006-07 to develop 
plans for a 17-acre compost pad expansion to accommodate high intensity compost 
operations. This expansion was constructed and is included in the 60-acre total, which 
along with the adjacent recycling center, is operated by WeCare Organics, Inc. 

 

 
 

FIGURE 1. SITE LOCATION 
 

Figure 3 provides a general overview of the existing stormwater system. As shown on 
the figure, Swift Run flows south to north under Morgan Road and receives flow from 
the South Compost Pad Pond, which drains runoff from the South Compost Pad. Swift 
Run then continues through a series of culverts before receiving additional flow from the 
North Compost Pad Pond and passing through the Maintenance Barn Pond. Additional 
runoff enters from the Agricultural Field Swale and the Transfer Station Pond. Swift Run 
then flows into the Landfill Pond, which drains through a culvert under Ellsworth Road, 
leaving the site. 
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FIGURE 2. SITE LAYOUT 
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FIGURE 3. STORMWATER SYSTEM LAYOUT 
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OBJECTIVES 

The goal of this study is threefold: (1) determine how much runoff is generated at the 
Compost Facility; (2) determine if the site is contributing to the impaired water quality in 
Swift Run due to excessive runoff, pollutant loading, or some combination thereof; and 
(3) determine what improvements, if any, should be made at the site to improve water 
quality of pond effluent to Swift Run. 
 
To determine the amount of runoff generated at the Compost Facility, a dynamic, 
hydrologic and hydraulic (H/H) model was developed to simulate the hydrologic 
progression of precipitation, infiltration/evaporation, runoff, pond storage and stream 
flow. To determine whether the site is contributing to the impaired water quality in Swift 
Run, and if so, by what means, targeted dry and wet weather water quality monitoring 
data was combined with flows from the H/H model and compared with water quality 
data collected by the Huron River Watershed Council (HRWC) at the mouth of Swift 
Run. The modeling tools, water quality data and associated stormwater treatment 
research and applications were used to develop a set of recommendations to help the 
City reach its water quality objectives. 
 
 
EXISTING CONDITIONS ASSESSMENT 

METHODS 

Site Survey 
To accurately determine runoff patterns and volume across the site, a detailed survey 
was performed by a Professional Surveyor. This process began with an aerial 
topographic survey, which is accurate to within 0.4 feet. Then, a detailed survey of the 
site features was performed with a total station survey instrument. This included 
shooting cross sections of the Swift Run channel, all culvert and pipe inverts and 
diameters, bathymetry of all ponds, approximate sediment depths and other pertinent 
topographic data. The survey is included as a full-size plan sheet (36”x48”) in Appendix 
A and furnished to the City in an AutoCAD file format.  
 
In addition to performing a detailed survey, other existing site data was collected and 
used as appropriate. This included the Swift Run Service Center plan set as prepared 
by RRS in 2004, as-built drawings of the Ellsworth Road storm sewer system, and site 
data available from the Michigan Geographic Data Library website. The combination of 
these data sources allowed for an accurate picture of the existing hydrologic conditions, 
which is further discussed in the Hydrologic/Hydraulic Model section below. 
 
Water Quality Sampling 

The objectives of our sampling plan were to gather enough data to define how the 
overall facility affects water quality in Swift Run seasonally, how each pad affects water 
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quality, and the relationship of water quality in the ponds to the outflow to Swift Run for 
baseflow and wet weather conditions.   
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 shows the six sampled locations: upstream (US), downstream of the South Compost 
Pad Pond (P1), downstream of the North Compost Pad Pond (P2), agricultural field 
swale (AG), between the Transfer Station Pond and the Landfill Pond (P3), and 
downstream (DS). At each location, samples were analyzed for temperature (Temp.), 
pH, conductivity (Cond.), dissolved oxygen (DO), E. coli (EC), total phosphorus (TP), 
total inorganic nitrogen (TN), total kjeldahl nitrogen (TKN) and total suspended solids 
(TSS). EC, TP, and TSS were analyzed by the Ann Arbor Water Treatment Plant 
Laboratory, TIN and TKN were analyzed by RTI Laboratories, and Cond., DO, Temp., 
and pH were measured on site with hand probes. Pond water samples were also taken 
and tested for bacterial and fungal populations to assess the potential use of leachate 
for soil amendment applications, such as compost tea. 
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FIGURE 4. SAMPLING SITES 
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The primary focus in the sampling regime was to isolate all locations of interest, 
including each compost pad pond and the agricultural field swale. Water samples were 
collected during ten sampling events between March 21st and October 20th, 2011. 
During each sampling event, samples were grabbed sequentially at each station, 
starting upstream and working downstream, with a complete circuit taking between an 
hour to 1.5 hours. During some of the wet weather events at least two complete circuits 
of sampling were conducted at each station. As much as possible, we tried to grab 
samples when it was raining, as those were the periods when the ponds were 
contributing their maximum pollutant loads. Both ponds drain by gravity, with flow rates 
dictated by head over the outlet pipe. With the relatively small watersheds and small 
times of concentration, the lag between rainfall and runoff is very short. This means the 
pond water heights peak quickly then initially drop quickly but then drain ever more 
slowly as the head over the outlet pipes drops. 
 
While there were ten total sampling events, not every site was sampled for every event 
and not every sample was analyzed for all constituents.  Each site was sampled eight to 
nine times over the course of the study, with a total of 53 separate samples collected.  
Two of the samples at each site were dry weather samples collected during a period 
that had at least three days prior without any rain. A total of 237 separate analyses were 
run on these samples, not counting water quality parameters measured with probes in 
the field. 
 
Table 1 displays the sample days and associated rainfall depths. See Appendix B for 
tabular data of collected samples. 
 

TABLE 1. DATES OF WATER QUALITY SAMPLING 
 

 
 
Hydrologic/Hydraulic Model 

The USEPA’s freeware Stormwater Management Model (SWMM v.5.0.021) was used 
to continuously simulate runoff rates and volumes, and the hydraulics of the ponds and 
Swift Run receiving that runoff. Before creating a model of the site, the data collected as 
part of the site survey was compiled into a database to organize the model inputs. This 
was done in two steps: (1) determine the drainage characteristics of the entire site, 

Date Rainfall (in)
Maximum Hourly 

Intensity (in/hr)

4/21/2011 0 ‐‐

4/22/2011 0.08 0.06

4/25/2011 0.44 0.16

5/15/2011 0.76 0.35

5/25/2011 1.82 0.85

7/22/2011 0 ‐‐

7/28/2011 7.41 3.00

7/29/2011 1.25 0.84

10/20/2011        2.16" from 10/19 & 0.28" on 10/20 0.16
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including delineated sub-areas, or subcatchments, and their respective parameters, and 
(2) collect rainfall data to generate a continuous rainfall hyetograph over the entire 
evaluation period of April through October, 2011. Figure 5 shows the site’s 
subcatchments contributing runoff to Swift Run.   
  



Compost Facility Stormwater Management Study March 2, 2012 
_______________________________________________________________________________   
 

Cardno JFNew Project # 1010035  13 
 

Table 2 can be used to cross reference specific model parameters for each 
subcatchment. 
 

 
 

FIGURE 5. SUBCATCHMENT AREAS (BROWN LINES INDICATE WHERE RUNOFF FROM EACH 

SUBCATCHMENT ENTERS THE SWIFT RUN HYDRAULIC MODEL) 
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TABLE 2. SUBCATCHMENT PARAMETERS 
 

 
 
Most of the soils on site are clay or silty clay with a low hydraulic conductivity. Model 
conductivities ranged between 0.01 to 0.08 inches/hour. 
 
After entering all model inputs, the model was calibrated to fine tune its behavior by 
comparing field-observed and model-generated water surface elevations. To this end, 
water surface elevations were measured almost every time a water quality sample was 
grabbed at the sampling sites. Water elevations were also measured at the culvert just 
downstream of the Maintenance Barn Pond. The model was calibrated over a 
continuous period (April 4 – October 30, 2011). A representative calibration graph is 
shown on  
Figure 6 below. All other calibration graphs can be seen in Appendix C. SWMM model 
summary input and output data can be found in Appendix D. 
 
We did not institute a rigorous calibration process such as trying to find the lowest 
possible deviation of data to model as a sum of squares fit. We found that the inter-
relationship of the model components – subwatershed to pond, pond to channel and so 
on – were so tightly linked that when we optimized the fit at one location, we sacrificed 
the fit somewhere else. We therefore used a visual, qualitative comparison of fit at each 
location and tried to find the best overall fit of parameters for the entire system. The 
calibration does appear to be reasonable on this basis (refer to Appendix C). 
 
The site with the most difficult fit was the road crossing at the Maintenance Barn. 
However, this location is plagued by several circumstances. First off, the Maintenance 
Barn pond is “in-line” with Swift Run and the storage and inflow/outflow characteristics 
may not be captured well in the model. Secondly, the twin culverts under the road are 
partially blocked by very light, fluffy sediment. The actual hydraulic characteristics of 
these culverts are not only difficult to simulate, but with this light sediment the actual 

Area
Area 
(ac)

% Slope
% 

Impervious
Impervious 

n-Value
Pervious 
n-Value

A 169 0.63 1 0.020 0.247

B 110 3.00 25 0.002 0.050

C 30 1.00 80 0.002 0.050

D 110 1.15 5 0.020 0.251

E 15 1.00 95 0.007 0.053

F 35 2.00 30 0.010 0.100

G 8 2.45 50 0.120 0.198

H 8 2.32 80 0.007 0.103

I 11 8.00 10 0.012 0.150

J 15 15.00 15 0.010 0.100

K 20 1.50 15 0.010 0.100

L 32 5.70 15 0.016 0.236

M 24 5.00 18 0.012 0.227

N 27 5.15 17 0.006 0.150

O 32 4.00 30 0.015 0.100

P 6 10.67 59 0.011 0.150
Q 28 7.80 15 0.013 0.200
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proportion of culvert blocked could change between events, particularly during large 
events that could mobilize this fine sediment. 
 
One other model result to make note of – during the two largest events in May and July, 
the model showed backflow from Swift Run into the ponds. This backflow occurred over 
a very short period of time, and may be an artifact of the model. That is to say, the 
floodplain may be modeled at too high an elevation or is not wide enough in the model 
to keep water surface elevations low enough to prevent backflow. We did try adjusting 
floodplain characteristics to see if that prevented the backflow but to no avail. Again, it 
may be a problem with the model or it may be a real phenomenon. However, if it is a 
real phenomenon, it likely occurs rarely, lasts for a very brief time, and probably has 
little overall effect on pond performance or impact on Swift Run. 
 
 

 
 

FIGURE 6. CONTINUOUS MODEL CALIBRATION CURVE AT P3 
 

 

RESULTS 

Site Conditions 

During the site survey, several issues with the site were brought to light (refer to 
Appendix E for pictures of the site). The first issue is related to the series of three 
culverts which Swift Run flows through between the compost pad ponds. The furthest 
upstream of these is a 36” diameter clay culvert with a broken off bell-end which has 
become embedded within the sediment where the pipe meets the channel bottom and 
impedes flow. This pipe is also laid on an inverted slope with the downstream end of the 
pipe 0.64 feet higher than the upstream end.  
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Another concern raised during the survey is the debris and/or sediment in culverts 
throughout the reach. While the depth of sediment varied for each culvert, capacity of 
several culverts is definitely impacted during large events. Specifically, the set of three 
culverts previously discussed contain enough sediment and are small enough that they 
are regularly overtopped. If Compost Facility operations are not affected by this 
flooding, it may be at least partly a blessing rather than a problem. Any overbank 
flooding will help with settling solids and capturing nutrients on the floodplain. 
 
Finally, the bathymetric survey proved difficult at times due to the depth of 
sediment/sludge at the channel bottom. While this sludge can be moved during high 
flows, it still has a hydraulic impact on conveyance of water and reduces storage 
volume during large events. Figure 7 shows sediment depths throughout Swift Run and 
the adjoining ponds.  
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FIGURE 7. SEDIMENT DEPTHS 
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Water Quality 

To determine if the Compost Facility is contributing to water quality impairments in Swift 
Run, constituent concentrations and flows from the compost site were compared 
against data collected at the mouth of Swift Run by the HRWC and to the TSS and 
phosphorus TMDL target concentrations. The pond data was also compared to other 
studies of compost facility runoff to help understand the relative water quality of the Ann 
Arbor facility runoff compared to other facilities. 
 
The HRWC has collected flow data at the mouth of Swift Run since 2008, including 
collection of continuously recorded stage data using pressure transducers in 2010 and 
2011. Water quality monitoring there has included E.coli (EC), nitrite (NO2), nitrate 
(NO3), total phosphorus (TP) and Total Suspended Solids (TSS), collected mostly in the 
spring and early summer of 2008 through 2011. Approximately 50 samples were 
analyzed for these constituents over this period. The sampling usually occurred on a set 
weekly schedule and did not specifically target wet weather periods, although some 
samples were grabbed during rain events. Three ammonia analyses were done in May 
and June of 2008, but were not used for comparison here due to the small sample size. 
 
In Figures 8 and 10 through 12 below, minimum, maximum, and average 
concentrations/counts for TIN, TSS, TP and EC at each Compost Facility sample site 
are compared with the HRWC data taken at the mouth of Swift Run. Figure 9 
summarizes the maximum, minimum and average concentrations of TKN for the 
Compost Facility sites. TKN is the sum of ammonia and organic nitrogen 
concentrations, including digestible organic solids and was not collected by HRWC at 
the mouth of Swift Run. 
 
If we think of the Compost Facility, its ponds and the other City of Ann Arbor ponds on 
the site as one system, the system at its outlet is, except for EC, not contributing 
pollutants at a concentration or average area unit load higher than the rest of Swift Run. 
The EC counts are higher at the outlet of the site than the mouth of Swift Run but we 
believe these counts are caused by an animal rather than human source. One potential 
source of EC could be geese that congregate in and around the grassed areas of the 
ponds. 
 
Except for the agricultural ditch, all site TIN concentrations are at or lower than TIN 
concentrations at the mouth of Swift Run. The agricultural (ag) ditch TIN is probably 
mostly fertilizer-laden runoff from the corn field. There is however, enrichment of organic 
nitrogen (TKN) in the ponds. The P2 samples, taken directly from the north pad pond, 
show relatively high TKN concentrations (Figure 9).  However, the actual mass of TKN 
delivered to Swift Run from the compost pad ponds is relatively low, as the 
concentrations at the sites immediately below the pond outfalls usually showed 
concentration increases of 0.5 mg/L or less (refer to Figure 13 below). 
 
Again except for the ag ditch, most of the TSS concentrations on and within the site are 
at or below the TMDL target of 80 mg/L. The average TSS concentration of each of the 
sites is below the TMDL target, which is an average target. Everything going off site is 
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below the TMDL target. The highest concentrations on site occurred during the highest 
observed flows on site, including TSS concentrations from upstream at 380 mg/L. The 
ponds are still doing what adequately sized ponds are good at, which is settling solids. 
 
The two locations with the highest TP concentrations are P2 and the ag ditch. P2 
represents the north pond and probably is an indicator of concentrations in P1. It should 
be noted again that the relative mass loading of TP to Swift Run from the ponds and the 
ag ditch is not that high, as the increase in TP downstream of these inputs is on 
average less than 0.2 mg/L. 
 
Sampling on Huron River tributaries by the Huron River Watershed Council in 2010 
found the median, 25th percentile, and 75th percentile phosphorus concentrations for all 
samples was 0.05 mg/L, 0.027 mg/L and 0.103 mg/L, respectively. These samples were 
taken twice weekly every month during both dry and wet weather events. The Compost 
Facility samples are somewhat high in relation to these overall tributary concentrations. 
 
However, when we compared Ann Arbor Compost Facility runoff, specifically samples 
from the north pad pond, with runoff from other yard waste composting facilities, the 
Ann Arbor facility concentrations are generally lower. For instance, an evaluation of 
compost facility runoff for beneficial reuse (E&A Environmental Consultants, Inc., 1997) 
reported total solids between 1,100 mg/L and 19,600 mg/L, ammonia between 32 ,g/L 
and 1,600 mg/L and total phosphorus between 4 mg/L and 170 mg/L. Even if we limit 
the comparison to the facility with the lowest concentrations, by comparison the Ann 
Arbor pond samples are very dilute (See Table 3 below). 
 
TABLE 3. COMPARISON OF ANN ARBOR COMPOST FACILITY TREATMENT POND AND WASHINGTON 

STATE UNIVERSITY COMPOST RUNOFF WATER QUALITY (IN MG/L) 
 

Facility TSS TP TN 
Washington State 
Univ.* 

1,100 – 2,400 4.4 -12 16 - 133 

Ann Arbor Compost 
Facility – North 
Pond 

20 - 136 1.04 – 1.92 1.66 – 9.8 

*Source: Evaluation of Compost Facility Runoff for Beneficial Reuse; E&A Environmental Consultants, 
1997. Web address: http://www.cwc.org/organics/org981rpt.pdf  
 
Although we did not grab samples of untreated, compost runoff, we think it is instructive 
to compare our pond water samples with runoff water quality from other similar 
composting facilities. We believe untreated Ann Arbor compost runoff probably more 
closely resembles the runoff samples from other facilities than it does the water in the 
compost pad ponds. We believe the Ann Arbor Compost Facility stormwater BMPs – 
the ponds, the underdrain on the north pad, and the 1,000-ft long vegetated swale on 
the south pond – are providing significant treatment to the compost runoff. 
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FIGURE 8. SWIFT RUN TIN CONCENTRATIONS AT COMPOST FACILITY VS. MOUTH 
 
 

 
 

 
 
 
 

US P1 P2 AG P3 DS Mouth

TIN (mg/L) Max 5.50  2.40  1.20  20.00  1.70  1.20  12.77 

TIN (mg/L) Min 0.04  0.03  0.33  0.14  0.05  0.06  0.10 

TIN (mg/L) Avg 1.10  0.74  0.77  5.31  0.52  0.34  0.71 
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FIGURE 9.  SWIFT RUN TKN CONCENTRATIONS AT COMPOST FACILITY 
 
 
 
 
 
 
 
 

US P1 P2 AG P3 DS

TKN (mg/L) Max 2.80  4.60  8.60  3.70  2.00  3.80 

TKN (mg/L) Min 1.00  1.30  1.30  1.70  0.92  1.10 

TKN (mg/L) Avg 1.74  1.92  6.49  2.20  1.58  2.03 
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FIGURE 10. SWIFT RUN TSS CONCENTRATIONS AT COMPOST FACILITY VS. MOUTH 
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FIGURE 11. SWIFT RUN TP CONCENTRATIONS AT COMPOST FACILITY VS. MOUTH 

 
 

 
 
 

US P1 P2 AG P3 DS Mouth

TP (mg/L) Max 0.41  0.59  1.92  0.81  0.52  0.34  0.70 
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FIGURE 12. SWIFT RUN E. COLI COUNTS AT COMPOST FACILITY VS. MOUTH 
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E. coli (cfu/100 mL) GM 1,117  87  4,668  2,774  2,301  1,972  486 
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FIGURE 13. TKN EVENT CONCENTRATIONS BY SITE 
 
In addition to the sample data shown above, water samples of the North and South 
Compost Pad Ponds were sent out to be tested for feasibility of beneficial reuse. The 
results of these tests are shown in Table 4. They show lower microorganism results 
than would be expected for compost tea. Put another way, the pond water cannot be 
used as a compost tea supplement in its current condition. 
 
 

TABLE 4. BENEFICIAL REUSE TEST RESULTS FOR POND WATER 
  

 
 

North Compost 
Pad Pond

South Compost 
Pad Pond

Expected 
Range

Active Bacterial (µg/mL) 4.1 3.33 10 - 150

Total Bacterial (µg/mL) 125 45.5 150 - 3000

Active Fungal (µg/mL) 0 0 2 - 10

Total Fungal (µg/mL) 0 0 2 - 20

Total Fungi : Total Bacteria 0 0 0.01 - 0.1

Active Fungi : Total Fungi - - 0.1 - 0.25

Active Bacteria : Total Bacteria 0.03 0.07 0.1 - 0.25

Active Fungi : Active Bacteria 0 0 0.9 - 1.1
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CONCLUSIONS 

This evaluation demonstrates that the Ann Arbor Compost Facility and the larger 
municipal facility around it, is meeting its NPDES permit requirements and the TMDL 
load reductions for the Swift Run and Ford and Belleville Lake TMDLs. This conclusion 
was demonstrated by comparing the data collected in this study with 1) data collected 
by the Huron River Watershed Council (HRWC) at the mouth of Swift Run between 
2008 and 2011; 2) Huron River tributary sampling by the HRWC and 3) runoff water 
quality data from other compost facilities. Based on these comparisons, we have found 
that the larger municipal site does not contribute nutrients, suspended solids or E.coli to 
Swift Run at a rate greater than the rest of the Swift Run watershed. Still, there is some 
evidence that some phosphorus, total kjeldahl nitrogen (TKN) and E.coli enrichment of 
Swift Run from the compost ponds and the leased agricultural area on this site. 
However, this nutrient enrichment is on the same order as other urban and agricultural 
runoff in the Ann Arbor area. 
 
Based on seven months of primarily wet weather sampling, the Ann Arbor Compost 
Facility is meeting the mean annual Swift Run TMDL TSS target of 80 mg/L at each 
sampling location and at the outlet for the entire site. During the most extreme events 
sampled, the Compost Facility did experienced short-lived spikes of TSS that exceeded 
the mean annual target; however, these transient spikes only occurred during peak 
rainfall intensities. The upstream, off-site area also showed TSS concentration spikes 
well above the TMDL annual target during these same peak rainfall periods. Perhaps 
most significantly, all samples taken at the outlet of the last pond on the City’s site were 
below the 80 mg/L target. The City’s facility is not only meeting its own target, but in 
fact, is also treating the off-site upstream area sufficiently to always meet the annual 
standard.  
 
The Ford and Belleville Lakes’ phosphorus TMDL requires non-point source 
phosphorus load reductions of 57% in April and 58% from May through September. 
Even assuming that the untreated Ann Arbor compost runoff had phosphorus 
concentrations  half  the concentrations of the most dilute literature values, the current 
facilities are still potentially removing phosphorus at a rate equal to or greater than the 
57% to 58% removal rate required by the Ford and Belleville Lakes’ TMDL. 
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RECOMMENDATIONS 

Although the compost ponds do appear to be providing reasonable water quality 
treatment, we recommend and know that the City of Ann Arbor is interested in 
voluntarily improving pond performance. While the stormwater system appears to be 
doing a particularly good job with settling solids and by association any solids-
associated constituents, TKN and phosphorus are enriched in the compost ponds and 
in the ag ditch. Some nutrient enrichment is occurring in Swift Run on site due to the 
compost facilities. In addition, the magnitude of nutrient enrichment from the ag ditch is 
about equal to the enrichment from just one Compost Facility pond. It is hard to judge 
the extent of E.coli enrichment, as the variation of concentrations on site are on the 
order of variation upstream and at the mouth. 
 
Nutrient enrichment during the growing season leads to algae blooms both in the ponds 
and in the Swift Run channel on site. This algae bloom actually serves to capture some 
of the dissolved nutrients both in the ponds and in the channel as the rapidly growing 
algae takes up nutrients, particularly during its luxury uptake phase. As the growing 
season winds down however, this algae dies and sinks to the bottom of both the ponds 
and channel. We believe most of the sediment sitting in the ponds and channel is a 
mixture of dead and dying organic material. 
 
During the 2009 site visit, the MDEQ noted that the water exiting the compost ponds is 
“highly nutrient laden and must not discharge to waters of the state.” They noted that an 
alternative discussed on site was to plug the pond outlets and use any excess water for 
irrigation purposes. However, we would contend that while the compost pond water 
does contain excess nutrients, the ponds are not discharging at a concentration or mass 
rate that exceeds other urban or agricultural runoff in the Ann Arbor area. In fact, the 
ponds do appear to meeting the goals of the Swift Run and Ford and Belleville Lakes’ 
TMDLs.  
 
Further, we believe plugging the pond outlets is not a practical solution either. If an 
irrigation system was the only route of release for compost pad runoff, the City would 
also need to construct temporary storage with at least four months of winter holding 
time. Based on the current pond total storage volume, our estimated SWMM runoff for 
the model period from April to October, 2011 and a pro-rated runoff number for typical 
December through March precipitation, the ponds would have to be significantly 
increased in storage volume to contain the runoff. The North pond would have to be 
about six times larger and the south pond size would have to roughly double in size 
(see Table 5 below). 
 
In addition, irrigation cannot occur when soils or the compost itself is saturated. Even 
with increased pond storage, there might still be circumstances when all the pond 
storage is occupied. Some releases from the ponds might still be necessary. Some kind 
of pond outlet, at least an emergency outlet, would have to be retained. 
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TABLE 5. TOTAL CURRENT COMPOST POND STORAGE AND STORAGE NEEDS IF PLUGGED 
 

 
 

Instead of plugging the ponds and developing an irrigation system, we think the system 
could be improved in a more cost-effective manner that would concentrate the 
additional nutrient removal in treatment wetland systems and not enrich all the 
surrounding soils with additional phosphorus. In addition, we have added a series of 
recommendations to deal with the ag ditch, the potential goose problem and the solids 
that are accumulating in the ponds and in Swift Run itself on site. These 
recommendations follow below: 
 
North Pond 
 

1. Enlarge the North Compost Pond. On Figure 14, we show an approximately 37% 
increase in pond area and volume. This would decrease the drainage area to 
pond ratio from its current value of 15 down to 11. This same ratio for the south 
pond is about eight currently.  
 

2. In addition, we recommend raising the North compost pond mean water level by 
a half-foot to one foot by creating a one foot-high berm and adding one or more 
low flow orifices at this new elevation. Final number, size and elevation of orifices 
should be optimized to decrease average outflow rates at the design stage. This 
combination of changes also creates more head differential between the pond 
and Swift Run and will help drive flow through the proposed outlet treatment 
wetlands recommended in item #4 below. This new outlet configuration also 
creates a lower mid-range set of flows so that a larger proportion of outflow 
volume receives longer holding times in these treatment wetlands.  

 
3. Create a 10-ft to 20-ft native plant herbaceous buffer around the entire north 

pond. It would probably be best to plant a set of hardy grass perennials, such as 
big bluestem, little bluestem, etc. Rather than creating a gravel drive over that 
buffer for access, we would recommend driving right over the buffer as needed. 
This will cause some compaction, etc. but the perennials may be able to tough it 
out. Any effort to decrease geese habitat around the ponds will be beneficial. 
 

Units North Pond South Pond

Ac‐ft 3.39 18.17

Ft3 * 106 0.15 0.79

SWMM‐Estimated Outflow  

(Apr ‐ Oct, 2011)
Ft3 * 106 1.56 2.62

Approx. Winter Storage 

Needed (Dec. ‐ March)
Ft3 * 106 0.91 1.53

New Storage 

Needed/Current Storage Unitless 6.2 1.9

Total Storage Volume
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4. Create two off-line vertical upflow wetland treatment cells on either side of the 
current pond outlet line with a combined area of approximately 11,750 SF and a 
working depth of about 1.25-feet (see Figure 14). We recommend that the 
substrate of these wetland cells be a combination of sand/pea stone and Ann 
Arbor Water Treatment Plant residuals (WTRs).The off-line system would permit 
flows up to some maximum flow, probably somewhere between 0.5 cfs and 1.5 
cfs through the system, with higher flows bypassed through the pond outlet pipe. 
Water would enter from the bottom of the wetland through perforated header pipe 
and exit through another perforated header pipe with water level controlled by a 
vertical stand pipe. This would allow the system to develop some anaerobic 
areas to facilitate denitrification. The outlet on the wetland would be outfitted with 
a backflow preventer so that any backwater effect from Swift Run would not back 
up through the wetlands. 
 
In Appendix F we have included some of the research used to develop this 
recommendation. As part of the design phase for this recommendation, we would 
advise running some column tests to test the phosphorus adsorption capacity of 
a variety of substrate mixes using Ann Arbor WTRs at proportions of 15%, 25% 
and 35%. Each column should be planted with hardstem and softstem bulrush. 
 
Testing should determine for each mix: 
 

a. Total phosphorus adsorption capacity; i.e., the column should be 
loaded with several year’s worth of simulated pond water, scaled to the 
column area (See references Appendix F) 
 

b. Adsorption kinetics 
 

c. Hydraulic conductivity at start of test and conclusion of test 
 

South Pond 
 

1. Create a 10-ft to 20-ft native grass buffer around the entire south pond, in the 
same manner as the north pond. 
 

2. Create two off-line wetland treatment cells on either side of the current outlet line 
with a combined area of approximately 10,000 SF and a working depth of about 
2.0-feet (Figure 14). Details are the same for item #4 above and just to be clear, 
only one set of column tests would need to be run to develop the ideal substrate 
for both ponds. 

 
 
 
Agricultural Field 
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We believe a 20-ft wide multi-species riparian buffer along the entire north edge of the 
agricultural field will help improve soil quality, soil water holding capacity and infiltration 
along that edge. It will also help capture solids in runoff and in time, as the rhizosphere 
develops and deepens, prove effective for intercepting dissolved nutrients as well (refer 
to Figure 14). For more information on these kinds of systems refer to the Iowa State 
University Riparian Systems Multi-Species Management system website: 
http://www.buffer.forestry.iastate.edu/HTML/flexible.html  

 
Because the clay soils appear to be fairly heavy in this field, a strategy for planting may 
be to start with native grasses for the first few years. The grasses typically have a better 
chance of establishing. After a few years, the grasses will have helped add more carbon 
to the soil and create richer, more porous upper soil layers. At that point the City could 
start adding other herbaceous, shrub and tree species to continue to build a robust 
aboveground buffer and rooting zone. 

 
Other Facility Ponds and Swift Run Channel on Site 
 
Lastly, we recommend that the City institute a systematic management system for 
removing settled solids in all the ponds and within Swift Run itself, as it runs on site. For 
cost purposes, it would make sense that the City target one component of the system a 
year for hydraulic dredging. We would recommend starting in the compost ponds and 
then moving to the last pond on the site, the pond with the deepest solids layers (refer 
back to Figure 7).  For reference purposes, we have estimated sediment volumes by 
pond and channel on site (see Table 6 below). 

 
Depending on the quality of the material, it may be good enough – if free of toxics – with 
organic carbon, nitrogen and phosphorus to be used as fertilizer or mixed with compost. 
The City should do toxics testing on any settled solids prior to removal. 
 

TABLE 6. ESTIMATED SEDIMENT VOLUMES IN PONDS AND SWIFT RUN CHANNEL ON ANN ARBOR 

SITE 

Location Volume Range (cyd)
South Pad Pond: 730 - 1,455
North Pad Pond: 910 - 1,825
Maintenance Barn Pond: 410 - 820
Near culverts downstream 
of Maintenance Barn Pond:

40 - 80

Transfer Station Pond: 2,045 - 4,095
Landfill Pond: 4,875 - 9,755
DS area before Ellsworth: 115 - 225

Total Volume: 9,125 - 18,255
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FIGURE 14. RECOMMENDED SITE IMPROVEMENTS FOR THE ANN ARBOR COMPOST FACILITY 
 

We believe implementation of these recommendations can result in an additional 
capture of 50% of the total annual compost pond and ag field nutrient loads. In addition, 
if the City chooses to hold open the contingency of irrigation, removals could be even 
greater. This section summarizes our rationale for projected removals and summarizes 
planning level costs for our recommended improvements. 
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Using the rainfall data from the SWMM calibration from April, 2012 to October 2012, we 
modified the north pond per the recommendations in items # 1 and #2 above and re-ran 
the model. We then summarized the pond outflow rates in 15-minute increments over 
the entire period. Figure 15 below is a cumulative histogram of the volumetric 
contribution of each of the flow increments.  
 
For instance, for the south pond, 60% of the total outflow volume leaves the pond at a 
rate of 0.45 cfs or less. For the north pond, 60% of the total outflow volume occurs 
during flows 1.0 cfs or less. Based on these outflow rates and the total proposed size of 
the treatment wetlands, we then projected holding times.  
 
Figure 16 below summarizes the minimum holding time by percentage of total outflow 
volume. So for instance, 60% of the total volume of outflow from the south pond occurs 
at a rate of 0.45 cfs or less. At a flow rate of 0.45 cfs in the proposed south pond 
treatment wetland areas, the minimum holding time is nine hours. For the north pond, 
the minimum holding time for 48% of the total annual outflow volume is six hours.  
 
By creating these treatment wetlands as offline basins, we can limit maximum flow rates 
to achieve target contact times. Based on the stormwater/bioretention literature (see 
Appendix F for references) and projected contact times between 6-hours and 40-hours, 
we believe we can capture between 50% to 80% of the pond outlet phosphorus load 
and 30% to 60% of the pond’s TKN load. In addition, with the 20-ft wide multi-species 
buffer in the ag field we can potentially capture 80%-90% of the nutrient runoff loads as 
well. 
 
Phosphorus removal is primarily based on physical adsorption to the substrate. Based 
on Lucas and Greenaway’s work (2010) and review of projected holding times, a 
reasonable planning-level adsorption rate using the WTR-soil mixture is 1.4 g of 
phosphorus per 1 kg of substrate. Using the projected volume of the wetlands and 
assuming a bulk density of the material at 2 g/cm3, the total adsorption capacity is 756 
kg and 773 kg in the north and south ponds, respectively.   
 
Applying the average outflow concentrations and pro-rating the SWMM calibration pond 
outflows over an entire year, phosphorus loads would be approximately 111 kg (244 lbs) 
and 186 kg (410 lbs) from the north and south ponds, respectively. Assuming a roughly 
60% removal in the north pond and 80% removal in the south pond, the lifetime of each 
pond’s adsorption capacity would be eleven and five years, respectively. The final 
adsorption capacity would be subject to column testing, final wetland design and any 
other pond improvements. These numbers are presented here for planning purposes. 
 
We have put together a summary of proposed costs for these improvements. We have 
categorized them into up front capital costs (Table 7 below) and recurring costs (Table 
8). These are planning level costs and are subject to change as more detailed 
information on this project is developed.  
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FIGURE 15.  CUMULATIVE PERCENTAGE OF TOTAL POND OUTFLOW VOLUME BY OUTFLOW RATE  
 

(For example: approximately 60% of the total outflow volume flows out of the South Pond 
at a rate of 0.45 cfs or less) 

 
 
 
 
 
 
 
 
 



Compost Facility Stormwater Management Study March 2, 2012 
_______________________________________________________________________________   
 

Cardno JFNew Project # 1010035  34 
 

 
 

FIGURE 16.  PROJECTED MINIMUM HOLDING TIMES AS A PERCENTAGE OF TOTAL ANNUAL OUTFLOW 

VOLUME   
 

(For example: 60% of the total annual outflow volume of the south pond will receive at 
least nine hours of holding time in the proposed design) 
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TABLE 7. APPROXIMATE CAPITAL COSTS FOR RECOMMENDED IMPROVEMENTS 
 

 
 
 

 

 

 

 

 

 

 

 

 

item Unit Amount Cost per Unit Total Cost

North Pond Enlargement CY 2,000 $60 $120,000

Pond Berm CY 106 $40 $4,222

North Pond Native Grass Buffer ac 0.20 $2,500 $500

North Pond Outlet Improvements ea 1 $5,000 $5,000

North Pond Wetland Cells

Clearing and grubbing ea 1 $3,000 $3,000

Excvatation & grading CY 544 $50 $27,199

Piping, appurtenances Ea 1 $16,000 $16,000

Water Plant Residuals (handling) CY 136 $30 $4,080

Sand CY 408 $35 $14,280

Plants ea. 3,917 $5 $17,625

Multi‐species riparian buffer ac 0.55 $7,000 $3,857

South Pond Native Grass Buffer ac 0.51 $2,000 $1,010

South Pond Wetland Cells

Clearing and grubbing ea 1 $3,000 $3,000

Excvatation CY 741 $40 $29,630

Piping, appurtenances Ea 1 $16,000 $16,000

Water Plant Residuals (handling) CY 185 $30 $5,556

Sand CY 556 $35 $19,444

Plants ea. 3,333 $5 $15,000

Subtotal $305,402

Engineering & Column testing $76,351

Contingency @ 15% $57,263

TOTAL $439,016
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TABLE 8. RECURRING COSTS FOR PROPOSED IMPROVEMENTS 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

item Unit Amount Cost per Unit Total Cost

Buffer and Pond Maintenance ea @2% capitol $6,108

Dredging (on an annual basis)

Hydraulic dredge ‐dispose on site CY 1,000 $40 $40,000

Hydraulic dredge ‐landfill disposal CY 1,000 $70 $70,000

Replacement of wetland substrate

North Pond (repalcement in 11 yrs)

Substrate disposal CY 544 $40 $21,759

Water Plant Residuals (handling) CY 136 $30 $4,080

Sand CY 408 $35 $14,280

Plants ea. 3,917 $5 $17,625

Subtotal $57,744

South Pond (replacement in 5yrs)

Substrate disposal CY 741 $40 $29,630

Water Plant Residuals (handling) CY 185 $30 $5,556

Sand CY 556 $35 $19,444

Plants ea. 3,333 $5 $15,000

Subtotal $69,630
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Appendix A  -  Site Survey 
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Appendix B  - Water Quality Data 
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Date Site Time Stage [ft] Temp. [°F] DO [mg/L] pH Conduct [µs] TN TP TSS Ecoli

4/21/2011 US 12:10 0.30 46.0 9.60 6.6 390                  1‐US 2‐US 2‐US 3‐US

4/21/2011 P1 12:39 0.37 45.7 11.25 7.1 570                  4‐P1 5‐P1 5‐P1 6‐P1

4/21/2011 P2 13:05 0.50 48.9 14.30 9.1 1,330              7‐P2 8‐P2 8‐P2 9‐P2

4/21/2011 AG 13:48 0.75 55.8 11.64 7.9 430                  10‐AG 11‐AG 11‐AG 12‐AG

4/21/2011 P3 14:17 0.52 48.4 12.54 7.7 660                  13‐P3 14‐P3 14‐P3 15‐P3

4/21/2011 DS 14:42 4.86 50.3 12.18 7.4 700                  16‐DS 17‐DS 17‐DS 18‐DS

4/22/2011 US 16:02 0.32 44.2 9.85 8.3 440                  19‐US 20‐US 21‐US ‐

4/22/2011 P1 16:30 0.39 44.3 10.12 6.9 590                  22‐P1 23‐P1 24‐P1 ‐

4/22/2011 P2 16:47 ‐ 45.6 14.93 9 1,340              25‐P2 26‐P2 27‐P2 ‐

4/25/2011 US 12:14 0.36 51.4 8.83 7.3 390                  28‐US 29‐US 30‐US 31‐US

4/25/2011 P1 12:43 0.54 52.4 6.82 6.4 460                  32‐P1 33‐P1 34‐P1 35‐P1

4/25/2011 P2 13:09 0.07 53.5 11.60 9.2 1,440              36‐P2 37‐P2 38‐P2 39‐P2

4/25/2011 AG 13:32 1.63 51.6 8.97 7.1 260                  40‐AG 41‐AG 42‐AG 43‐AG

4/25/2011 P3 14:05 0.83 51.9 8.90 7.6 610                  44‐P3 45‐P3 46‐P3 47‐P3

4/25/2011 DS 14:35 4.67 51.8 10.22 7.9 590                  48‐DS 49‐DS 50‐DS 51‐DS

4/25/2011 US 15:21 0.40 51.1 8.52 7.6 350                  52‐US 53‐US 54‐US 55‐US

4/25/2011 P1 15:40 0.56 52.1 7.78 7.4 450                  56‐P1 57‐P1 58‐P1 59‐P1

4/25/2011 P2 15:59 0.09 53.3 13.35 9.2 1,160              60‐P2 61‐P2 62‐P2 63‐P2

4/25/2011 AG 16:17 1.60 52.2 8.98 7.9 320                  64‐AG 65‐AG 66‐AG 67‐AG

4/25/2011 P3 16:34 0.94 51.8 9.17 7.7 610                  68‐P3 69‐P3 70‐P3 71‐P3

4/25/2011 DS 16:48 4.56 52.4 9.91 7.9 600                  72‐DS 73‐DS 74‐DS 75‐DS

5/15/2011 US 11:59 0.33 52.7 8.23 7.9 750                  73‐US 74‐US 75‐US 75‐US

5/15/2011 P1 12:39 0.30 53.6 3.77 7.7 670                  77‐P1 78‐P1 79‐P1 80‐P1

5/15/2011 P2 13:01 0.00 58.6 5.04 8.8 1,090              81‐P2 82‐P2 83‐P2 84‐P2

5/15/2011 AG 13:28 0.71 51.4 7.96 7.9 540                  85‐S1 86‐S1 87‐S1 88‐S1

5/15/2011 P3 13:55 0.60 51.9 7.67 7.9 680                  89‐P3 90‐P3 91‐P3 92‐P3

5/15/2011 DS 14:21 0.39 57.4 8.39 8.2 490                  93‐DS 94‐DS 95‐DS 96‐DS

5/25/2011 US 15:09 0.84 58.3 8.87 8.1 280                  97‐US 98‐US 99‐US 100‐US

5/25/2011 P1 15:26 0.82 59.8 7.13 7.9 290                  101‐P1 102‐P1 103‐P1 104‐P1

5/25/2011 P2 15:40 0.74 64.6 7.95 8.7 950                  105‐P2 106‐P2 107‐P2 108‐P2

5/25/2011 AG 15:52 1.55 60.3 8.45 8.1 310                  109‐AG 110‐AG 111‐AG 112‐AG

5/25/2011 P3 16:07 1.88 59.5 8.12 7.7 400                  113‐P3 114‐P3 115‐P3 116‐P3

5/25/2011 DS 16:20 2.90 61.6 8.09 7.9 390                  117‐DS 118‐DS 119‐DS 120‐DS

5/25/2011 US 17:25 0.96 59.9 6.99 7.9 210                  121‐US 122‐US 123‐US 124‐US

5/25/2011 P1 17:44 1.29 59.7 7.66 7.9 240                  125‐P1 126‐P1 127‐P1 128‐P1

5/25/2011 P2 17:59 ‐ 63.4 7.24 8.4 810                  129‐P2 130‐P2 131‐P2 132‐P2

5/25/2011 AG 18:12 1.71 59.9 8.59 7.9 230                  133‐AG 134‐AG 135‐AG 136‐AG

5/25/2011 P3 18:25 2.70 59.1 7.85 7.8 290                  137‐P3 138‐P3 139‐P3 140‐P3

5/25/2011 DS 18:40 2.30 61.9 7.72 7.9 420                  141‐DS 142‐DS 143‐DS 144‐DS

7/28/2011 US 9:24 1.20 71.1 ‐ 8.9 160                  145‐US 146‐US 147‐US 148‐US

7/28/2011 P1 9:53 1.30 72.6 ‐ 7.9 280                  149‐P1 150‐P1 151‐P1 152‐P1

7/28/2011 P2 10:16 ‐ 73.5 ‐ 7.7 440                  153‐P2 154‐P2 155‐P2 156‐P2

7/28/2011 AG 10:35 1.27 72.6 ‐ 7.4 130                  157‐AG 158‐AG 159‐AG 160‐AG
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Date Site Time Stage [ft] Temp. [°F] DO [mg/L] pH Conduct [µs] TN TP TSS Ecoli

7/28/2011 P3 10:56 1.84 74.3 ‐ 7.5 350                  161‐P3 162‐P3 163‐P3 164‐P3

7/28/2011 DS 11:26 2.11 75.2 ‐ 8.2 290                  165‐DS 166‐DS 167‐DS 168‐DS

7/29/2011 US 6:30 1.10 71.6 5.20 7.7 180                  169‐US 170‐US 171‐US 172‐US

7/29/2011 P1 6:54 1.48 72.4 ‐ 7.4 300                  173‐P1 174‐P1 175‐P1 176‐P1

7/29/2011 P2 7:11 ‐ 73.7 ‐ 7.5 480                  177‐P2 178‐P2 179‐P2 180‐P2

7/29/2011 AG 7:26 1.38 71.9 ‐ 7.5 260                  181‐AG 182‐AG 183‐AG 184‐AG

7/29/2011 P3 7:40 1.99 72.1 ‐ 7.5 360                  185‐P3 186‐P3 187‐P3 188‐P3

7/29/2011 DS 7:53 2.15 73.5 ‐ 7.5 320                  189‐DS 190‐DS 191‐DS 192‐DS

10/20/2011 US 12:08 0.34 50.1 5.55 7.8 460                  193‐US 194‐US 195‐US 196‐US

10/20/2011 DS 12:29 0.86 50.3 8.61 8.2 610                  197‐DS 198‐DS 199‐DS 200‐DS
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Sample ID Collection Date TIN (mg/L) TKN (mg/L) TSS (mg/L) TP (mg/L) E. coli (cfu/100 mL)

1‐US 4/21/2011 0.170 1.3

2‐US 4/21/2011 4.0 0.067

3‐US 4/21/2011 25

4‐P1 4/21/2011 ND 1.3

5‐P1 4/21/2011 5.0 0.085

6‐P1 4/21/2011 29

7‐P2 4/21/2011 ND 1.3

8‐P2 4/21/2011 20.0 1.230

9‐P2 4/21/2011 500

10‐AG 4/21/2011 7.200 1.8

11‐AG 4/21/2011 68.0 0.285

12‐AG 4/21/2011 143

13‐P3 4/21/2011 0.120 1.7

14‐P3 4/21/2011 10.0 0.125

15‐P3 4/21/2011 83

16‐DS 4/21/2011 0.059 1.5

17‐DS 4/21/2011 11.0 0.098

18‐DS 4/21/2011 20

19‐US 4/22/2011 0.045 1.3

20‐US 4/22/2011 0.109

21‐US 4/22/2011 42.0

22‐P1 4/22/2011 ND 1.3

23‐P1 4/22/2011 0.069

24‐P1 4/22/2011 5.0

25‐P2 4/22/2011 ND 8.6

26‐P2 4/22/2011 1.190

27‐P2 4/22/2011 48.0

28‐US 4/25/2011 0.044 1.0

29‐US 4/25/2011 0.040

30‐US 4/25/2011 9.5

31‐US 4/25/2011 146

32‐P1 4/25/2011 ND 1.3

33‐P1 4/25/2011 0.038

34‐P1 4/25/2011 4.5

35‐P1 4/25/2011 0

36‐P2 4/25/2011 ND 7.3

37‐P2 4/25/2011 1.080

38‐P2 4/25/2011 63.0

39‐P2 4/25/2011 confluent growth

40‐AG 4/25/2011 20.000 1.7
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Sample ID Collection Date TIN (mg/L) TKN (mg/L) TSS (mg/L) TP (mg/L) E. coli (cfu/100 mL)

41‐AG 4/25/2011 0.385

42‐AG 4/25/2011 90.0

43‐AG 4/25/2011 95

44‐P3 4/25/2011 ND 1.5

45‐P3 4/25/2011 0.128

46‐P3 4/25/2011 25.0

47‐P3 4/25/2011 290

48‐DS 4/25/2011 0.061 1.5

49‐DS 4/25/2011 0.123

50‐DS 4/25/2011 29.0

51‐DS 4/25/2011 700

52‐US 4/25/2011 0.053 1.3

53‐US 4/25/2011 0.069

54‐US 4/25/2011 28.0

55‐US 4/25/2011 200

56‐P1 4/25/2011 ND 1.4

57‐P1 4/25/2011 0.053

58‐P1 4/25/2011 9.0

59‐P1 4/25/2011 110

60‐P2 4/25/2011 ND 8.3

61‐P2 4/25/2011 1.080

62‐P2 4/25/2011 68.0

63‐P2 4/25/2011 TNTC

64‐AG 4/25/2011 6.500 1.9

65‐AG 4/25/2011 0.302

66‐AG 4/25/2011 109.0

67‐AG 4/25/2011 40

68‐P3 4/25/2011 ND 1.6

69‐P3 4/25/2011 0.066

70‐P3 4/25/2011 13.0

71‐P3 4/25/2011 310

72‐DS 4/25/2011 0.062 1.5

73‐DS 4/25/2011 0.101

74‐DS 4/25/2011 29.0

75‐DS 4/25/2011 1100

73‐US 5/15/2011 0.100 1.3

74‐US 5/15/2011 0.115

75‐US 5/15/2011 23.0

76‐US 5/15/2011 156

77‐P1 5/15/2011 0.034 2.0

78‐P1 5/15/2011 0.314

79‐P1 5/15/2011 10.0

80‐P1 5/15/2011 100
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Sample ID Collection Date TIN (mg/L) TKN (mg/L) TSS (mg/L) TP (mg/L) E. coli (cfu/100 mL)

81‐P2 5/15/2011 ND 5.1

82‐P2 5/15/2011 1.260

83‐P2 5/15/2011 25.0

84‐P2 5/15/2011 1000

85‐S1 5/15/2011 0.140 2.0

86‐S1 5/15/2011 0.342

87‐S1 5/15/2011 30.0

88‐S1 5/15/2011 62500

89‐P3 5/15/2011 0.046 1.6

90‐P3 5/15/2011 0.322

91‐P3 5/15/2011 22.0

92‐P3 5/15/2011 3700

93‐DS 5/15/2011 0.430 1.1

94‐DS 5/15/2011 0.131

95‐DS 5/15/2011 18.0

96‐DS 5/15/2011 4600

97‐US 5/25/2011 0.093 2.5

98‐US 5/25/2011 0.249

99‐US 5/25/2011 380.0

100‐US 5/25/2011 1867

101‐P1 5/25/2011 0.075 1.4

102‐P1 5/25/2011 0.167

103‐P1 5/25/2011 46.0

104‐P1 5/25/2011 7583

105‐P2 5/25/2011 ND 6.9

106‐P2 5/25/2011 1.036

107‐P2 5/25/2011 64.0

108‐P2 5/25/2011 19000

109‐AG 5/25/2011 0.150 3.7

110‐AG 5/25/2011 0.314

111‐AG 5/25/2011 412.0

112‐AG 5/25/2011 13571

113‐P3 5/25/2011 0.092 2.0

114‐P3 5/25/2011 0.178

115‐P3 5/25/2011 18.0

116‐P3 5/25/2011 10857

117‐DS 5/25/2011 0.130 3.0

118‐DS 5/25/2011 0.180

119‐DS 5/25/2011 44.0

120‐DS 5/25/2011 5833
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Sample ID Collection Date TIN (mg/L) TKN (mg/L) TSS (mg/L) TP (mg/L) E. coli (cfu/100 mL)

121‐US 5/25/2011 0.280 2.8

122‐US 5/25/2011 0.202

123‐US 5/25/2011 64.0

124‐US 5/25/2011 4100

125‐P1 5/25/2011 0.190 4.6

126‐P1 5/25/2011 0.590

127‐P1 5/25/2011 400.0

128‐P1 5/25/2011 tntc

129‐P2 5/25/2011 ND 7.3

130‐P2 5/25/2011 1.035

131‐P2 5/25/2011 68.0

132‐P2 5/25/2011 50000

133‐AG 5/25/2011 0.160 2.3

134‐AG 5/25/2011 0.286

135‐AG 5/25/2011 268.0

136‐AG 5/25/2011 30000

137‐P3 5/25/2011 0.150 1.8

138‐P3 5/25/2011 0.221

139‐P3 5/25/2011 172.0

140‐P3 5/25/2011 33500

141‐DS 5/25/2011 0.095 2.1

142‐DS 5/25/2011 0.156

143‐DS 5/25/2011 24.0

144‐DS 5/25/2011 12143

145‐US 7/28/2011 5.500 1.9

146‐US 7/28/2011 0.410

147‐US 7/28/2011 93.0

148‐US 7/28/2011 10100

149‐P1 7/28/2011 2.400 2.7

150‐P1 7/28/2011 0.351

151‐P1 7/28/2011 64.0

152‐P1 7/28/2011 16500

153‐P2 7/28/2011 1.200 7.6

154‐P2 7/28/2011 1.110

155‐P2 7/28/2011 88.0

156‐P2 7/28/2011 conluent growth

157‐AG 7/28/2011 5.100 1.7

158‐AG 7/28/2011 0.810

159‐AG 7/28/2011 204.0

160‐AG 7/28/2011 9750
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Sample ID Collection Date TIN (mg/L) TKN (mg/L) TSS (mg/L) TP (mg/L) E. coli (cfu/100 mL)

161‐P3 7/28/2011 1.700 0.9

162‐P3 7/28/2011 0.520

163‐P3 7/28/2011 66.0

164‐P3 7/28/2011 confluent growth

165‐DS 7/28/2011 0.680 2.1

166‐DS 7/28/2011 0.340

167‐DS 7/28/2011 62.0

168‐DS 7/28/2011 confluent growth

169‐US 7/29/2011 3.600 1.3

170‐US 7/29/2011 0.254

171‐US 7/29/2011 52.0

172‐US 7/29/2011 7667

173‐P1 7/29/2011 1.000 1.3

174‐P1 7/29/2011 0.290

175‐P1 7/29/2011 30.0

176‐P1 7/29/2011 9667

177‐P2 7/29/2011 0.330 6.0

178‐P2 7/29/2011 1.920

179‐P2 7/29/2011 136.0

180‐P2 7/29/2011 TNTC

181‐AG 7/29/2011 3.200 2.3

182‐AG 7/29/2011 0.396

183‐AG 7/29/2011 100.0

184‐AG 7/29/2011 26000

185‐P3 7/29/2011 1.000 1.5

186‐P3 7/29/2011 0.294

187‐P3 7/29/2011 42.0

188‐P3 7/29/2011 34000

189‐DS 7/29/2011 1.200 1.7

190‐DS 7/29/2011 0.314

191‐DS 7/29/2011 44.0

192‐DS 7/29/2011 34000

193‐US 10/20/2011 ND 2.7

194‐US 10/20/2011 0.228

195‐US 10/20/2011 24.0

196‐US 10/20/2011 40000

197‐DS 10/20/2011 ND 3.8

198‐DS 10/20/2011 0.172

199‐DS 10/20/2011 12.0

200‐DS 10/20/2011 1340
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Appendix D  - SWMM Model   
Summary Input and 
Output Tables 
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Appendix E  -  Site Photographs 
 
 
 

  



Compost Facility Stormwater Management Study March 2, 2012 
_______________________________________________________________________________   
 

Cardno JFNew Project # 1010035  F-2 
 

Appendix F  - Stormwater Nutrient 
Control References 

 
 
 

 
 


