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I.

Introduction

Maryland’s stormwater management (SWM) program includes fiscal reporting requirements for
Maryland’s 10 Largest urban jurisdictions, which are Baltimore City and Anne Arundel,
Baltimore, Carroll, Charles, Frederick, Harford, Howard, Montgomery, and Prince George’s
counties. One of these reporting requirements, financial assurance plans (FAPs), needs to
demonstrate how stormwater restoration projects are going to be funded. These plans, submitted
every two years, are to be completed by each National Pollutant Discharge Elimination System
(NPDES) Phase I municipal separate storm sewer system (MS4) jurisdiction. The plans must
include the following: all actions required to meet MS4 permit requirements; annual and
projected 5-year costs and revenues necessary to meet the impervious surface restoration plan
(ISRP) requirements; any and all sources of funds used toward meeting MS4 permit
requirements; and all specific actions and expenditures undertaken in the previous fiscal years to
meet the ISRP requirement.
FAPs due between December 2018 and February 2019 for all 10 jurisdictions are required to
demonstrate sufficient funding for meeting 100% of the projected ISRP costs for the 2-year
period immediately following the filing of the plan. Local governing bodies are required to hold
public hearings and sign the plans for accuracy prior to submitting them to the Maryland
Department of the Environment (MDE) for review. The law requires that MDE shall: post FAPs
on its website within 14 days of receipt; make a decision regarding the adequacy of these plans
within 90 days of receipt; and submit an annual evaluation of these plans to the governor and the
General Assembly by Sept. 1 each year.
A second reporting requirement for each MS4 jurisdiction, excluding Montgomery County, is to
submit a Watershed Protection and Restoration Program (WPRP) Annual Report on the
anniversary date of its MS4 permit. The Annual Report requires the following items:
•
•
•
•
•

The number of properties, if any, subject to a stormwater remediation fee
Any funding structure developed, if any, including the amount of money collected
The amount of money deposited into the Watershed Protection and Restoration Fund
(WPRF) in the previous fiscal year by source
The percentage and amount of funds in the WPRF spent on purposes defined in the law
All SWM projects implemented in the previous fiscal year for the ISRP requirement

This Annual Report on Financial Assurance Plans and the Watershed Protection and
Restoration Program, 2018, (FAP Annual Report), fulfills the requirement of § 4-202.1(j)(7),
Environment Article of the Annotated Code of Maryland. MDE’s Executive Summary is
included below, followed by a statewide analysis of BMPs. Next are summaries of each MS4’s
current implementation status. Because FAPs are only required biennially, implementation
updates in this report come from the most recent MS4 annual reports submitted to MDE. Finally,
MDE provides a summary of where Maryland’s stormwater community stands in relation to
milestones and the challenges ahead. The citizens of Maryland, and local, state, and federal
partners are commended for their effort in developing and implementing these very important
environmental programs for improving local water resources and restoring the Chesapeake Bay.
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II. Primary Information
Table 1: Significant Dates for Financial Assurance Plans (FAPs) and Watershed Protection and Restoration Program (WPRP)
Annual Reports

MS4
Jurisdiction

FAP
Submission
Date

WPRP
Annual Report
Submission Date

Date of Public
Hearing for
FAP

Anne Arundel County

6/28/2016

2/12/2018

7/5/2016

FAP Approved
by Local
Governing Body
(Y/N)
Y

Baltimore City

7/1/2016

12/27/2017

6/8/2016

Y

10/17/2016

Baltimore County

7/13/2016

12/22/2017

9/13/2016

Y

10/17/2016

Carroll County

6/30/2016

12/15/2017

6/9/2016

Y

10/17/2016

Charles County

6/29/2016

12/21/2017

6/7/2016

Y

10/17/2016

Frederick County

6/28/2016

12/29/2017

8/15/2016

Y

10/17/2016

Harford County

6/24/2016

7/2/2018

6/14/2016

Y

10/17/2016

Howard County

7/1/2016

12/18/2017

6/20/2016

Y

10/17/2016

Montgomery County

7/1/2016

n/a

6/14/2016

Y

10/17/2016

Prince George's
County

6/30/2016

6/18/2018

10/11/2016

Y

10/17/2016

2

MDE Determination of Sufficient
Funding (75%)
10/17/2016

III. Executive Summary
Anne Arundel, Baltimore, Carroll, Charles, Frederick, Harford, Howard, Montgomery, and Prince
George’s counties, and Baltimore City submitted comprehensive information on local projects for
meeting ISRP requirements, including:
•
•
•

Upland Practices: wet ponds, swales, infiltration, dry wells, rain gardens, green roofs,
permeable pavement, rainwater harvesting, submerged gravel wetlands
In-Stream Practices: shoreline management, outfall stabilization, stream restoration
Programmatic Practices: street sweeping, inlet cleaning, storm drain vacuuming

MDE approved each MS4’s impervious acre baseline analysis which sets the 20% level of restoration
required under the stormwater permits. MDE also determined that each MS4’s FAP had sufficient
revenue for funding at least 75% of the ISRP requirements during state fiscal years (FY) 2017 and
2018.

Current Implementation
•

Statewide, the specific actions implemented by the MS4s for meeting ISRP requirements
through FY17 are 39% completed (see Table 2).

Table 2: Specific Actions Completed Through FY17 to Meet ISRP Permit Requirements
Impervious
Acres Restored as of
Restoration
MS4
Acre (IA)
2
3
Complete3
FY16
FY17
Baseline1
Anne Arundel County
5,862
912
1,680
28.7%
Baltimore City
4,291
3,624
3,953
92.1%
Baltimore County
6,036
983
1,033
17.1%
Carroll County
2,032
1,247
1,369
67.4%
Charles County
1,480
253
310
21.0%
161
186
Frederick County
2,620
7.1%
Harford County
2,218
453
478
21.6%
Howard County
2,460
1,028
1,434
58.3%
1,918
2,927
Montgomery County
3,778
77.5%
Prince George's County
6,105
225
937
15.3%
Totals:

36,882

10,804

14,307

38.8%

1. Updated baseline from FY16 MS4 Annual Reports. All impervious acre baselines have been approved.
2. Restoration data from FY16 MS4 Annual Reports (covering the end of the previous permit term up to
June 30, 2016). Some FY16 data has been updated to reflect annual report review findings.
3. Restoration data from FY17 MS4 Annual Reports (covering the end of the previous permit term up to
June 30, 2017).

•

Overall, the MS4s are projecting completion of 91% of the ISRP requirement by the end of
their permits’ 5-year terms.
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Closing the Implementation Gap
•

The next FAP submittals to MDE, due between December - February FY19, must show how
each jurisdiction can fund 100% of its ISRP requirement by the end of its permit term.

•

On July 16, 2018, trading regulations were officially adopted that have the potential of
lowering MS4 implementation costs through the purchase of less expensive nutrient credits
from the agriculture and wastewater treatment sectors.

•

MS4s that have projected trading with local wastewater treatment plants in their FAPs have
shown that the cost per impervious acre treated can be reduced from $42,092 to $25,383 (see
Table 3 below).

•

While innovative strategies and pollutant trading show great promise in closing the MS4 permit
implementation gap, there are other rising costs on the horizon. These include the long-term
maintenance of BMPs and the eventual replacement of BMPs (facility life spans average 20 to
30 years). These costs will need to be accounted for in future FAPs.
Table 3: Cost per Acre for Counties With and Without Proposed Trading*
Projected Permit
Term Restoration
(Acres)1

MS4
Trading Proposed

Anne Arundel County
Baltimore County
Charles County
Frederick County
Harford County

Subtotal Trading
No Proposed Trading

Baltimore City
Carroll County
Howard County
Montgomery County
Prince George's County

Subtotal No Trading

Cost

Cost per
Acre

4,682
6,061
1,500
746
2,279

$94,117,808
$148,596,014
$34,902,646
$28,837,574
$46,388,000

$20,102
$24,519
$23,261
$38,680
$20,354

15,268

$352,842,042

$25,383

4,588
1,964
1,745
3,629
6,211

$112,040,918
$30,386,235
$105,838,122
$230,814,187
$287,603,535

$24,420
$15,468
$60,661
$63,604
$46,309

18,137

$766,682,997

$42,092

* Trading regulations to allow for this treatment option were officially adopted on July 16, 2018.
1. Restoration data obtained from the 2016 FAPs. Only 75% funding was required. More restoration and funding will be
submitted with the next FAP submissions.
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IV. Statewide BMP Analysis
BMPs
MDE has encouraged MS4s to implement a
wide range of BMPs that are effective for
pollutant removal and meeting restoration
requirements. Restoration may be achieved
by a suite of practices that fall into one of
three general categories: upland, in-stream,
and programmatic. Figure 1 shows an
analysis of the BMPs being implemented in
the 10 Phase I MS4s during the current 5-year
permit term. Based on the impervious acres
restored, there are similar rates of
implementation for programmatic and upland
practices, 39% and 38%, respectively, while
23% is being restored through in-stream
practices.

In-Stream
23%

Programmatic
39%

Upland
38%
Figure 1: BMP Implementation by
Category during the Permit Term
(Completed and Projected)

The following is an analysis of the BMP diversity within each category of BMP.
Upland BMPs
• The three groups of upland BMPs with the greatest sum of impervious area treated are
ponds (2,628 acres), filtering practices (1,842 acres), and wetlands (1,526 acres).
• Environmental site design (ESD) practices (i.e., micro-scale practices, nonstructural
techniques, and alternative surfaces) only account for approximately 3% of the total
impervious acres treated in the 10 Phase I MS4s.
Ponds
Ponds
Filtering Practices Filtering Practices
Wetlands
Wetlands
Tree Planting
Tree Planting
Septic
Connections
and Upgrades
Septic
Connections
and Upgrades
Micro-Scale
Micro-Scale
Practices Practices
(ESD) (ESD)
Nonstructural
Techniques
Nonstructural
Techniques
(ESD)(ESD)
1
Combined
Alt.,
ESD,
and
Structural
Combined
Alt.,
ESD,
and
Structural
Impervious
Surface
Elimination
Impervious
Surface
Elimination
AlternativeAlternative
Surfaces (ESD)
Surfaces (ESD)
Infiltration Practices
Infiltration Practices
Open Channel Open
Practices
Channel Practices

2,628
1,842
1,526
757
627
476
297
180
74
63
41
1

Figure 2: Impervious Acres to be Restored by Upland BMPs*
* Restoration data obtained from FY16 FAPs.
** A total of 3,591 acres of restoration were reported as unspecified upland practices that are part of volunteer,
retrofit, conversion, redevelopment, and new BMP projects.
1
“Combined [Alternative], ESD, and Structural” practices were reported as projects with different combinations of
BMPs and could not be separated into individual groups.
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In-Stream BMPs
• Stream restoration is the most abundant in-stream practice and accounts for 4,725 acres
of restored acres in the 10 jurisdictions. This is equivalent to approximately 15% of the
treated impervious acres in the 10 MS4s.
Stream Restoration
Stream Restoration
ShorelineShoreline
Stabilization
Stabilization
Step
Pool
Storm
Conveyance
Step
Pool
Storm
Conveyance
Outfall Stabilization
Outfall Stabilization

4,725
1,331
772
262

Figure 3: Impervious Acres to be Restored by In-Stream BMPs*
*Restoration data obtained from FY16 FAPs.

Programmatic BMPs
• Street sweeping is the most widely used programmatic BMP and accounts for
approximately 6,024 of the impervious acres being treated throughout the 10 MS4s. This
is equivalent to 19% of the treated impervious acres in the 10 MS4s.
Street Sweeping
Street Sweeping
Nutrient Trading
Trading with
with WWTP¹
WWTP¹
Nutrient
Septic PumpingSeptic Pumping
Storm Storm
Drain Vacuuming
Drain Vacuuming
Catch Basin
Cleaning
Catch
Basin Cleaning

6,024
4,945
984
182
122

Figure 4: Impervious Acres to be Restored by Programmatic BMPs*
*Restoration data obtained from FY16 FAPs.
1. Trading regulations were officially adopted to allow for this treatment option.
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V.

County Analyses
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Anne Arundel County
Impervious Acre Baseline: 5,862

•
•
•
•
•
•

Restored Acres: 1,680

Remaining Restoration Acres: 4,182

Percent of restoration requirement met to date: 29%
Projected acres to be restored by the county by the end of permit: 4,682
Projected restoration cost for entire permit term: $94,117,808
Cost per acre for completed and projected projects during the entire permit term: $20,102
Projected impervious acre restoration requirement met by end of permit term: 80%
Estimated funding gap to complete MS4 restoration requirements: $22,959,635

Current Implementation
MDE determined that Anne Arundel County’s FAP demonstrated sufficient funding to meet 75%
of its projected ISRP costs for FY17 and FY18. The county is required to submit a FAP to MDE
on Feb. 12, 2019 that shows sufficient funding for implementing 100% of its ISRP. While the
county is still experiencing significant implementation and funding gaps toward meeting 100% of
its ISRP, the next FAP should detail how these gaps will be met.

Figure 5: Outfall Stabilization - Anne Arundel County
(Anne Arundel County WPRP)
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Baltimore City
Impervious acre baseline: 4,291

•
•
•
•
•
•

Restored acres: 3,953

Remaining Restoration Acres: 338

Percent of restoration requirement met to date: 92%
Projected acres to be restored by the city by the end of permit: 4,588
Projected restoration cost for entire permit term: $112,040,918
Cost per acre for completed and projected projects during the entire permit term: $24,420
Projected impervious acre requirement met by end of permit term: 107%
Estimated funding gap to meet MS4 restoration requirements: None

Current Implementation
MDE determined that Baltimore City’s FAP demonstrated sufficient funding to meet 75% of its
projected ISRP costs for FY17 and FY18. The city is required to submit a FAP to MDE on Dec.
27, 2018 that shows sufficient funding for implementing 100% of its ISRP. The city appears to
have the wherewithal to meet 100% of its ISRP, which is attributable to an aggressive street
sweeping program.

Figure 6: Micro-Bioretention at Library Square
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Baltimore County
Impervious acre baseline: 6,036

•
•
•
•
•
•

Restored acres: 1,033

Remaining Restoration Acres: 5,003

Percent of restoration requirement met to date: 17%
Projected acres to be restored by the county by the end of permit: 6,061
Projected restoration cost for entire permit term: $148,596,014
Cost per acre for completed and projected projects during the entire permit term: $24,519
Projected impervious acre requirement met by end of permit term: 100%
Existing funding gap to meet MS4 restoration requirements: None

Current Implementation
MDE determined that Baltimore County’s FAP demonstrated sufficient funding to meet 75% of
its projected ISRP costs for FY17 and FY18. While the county appears to have the fiscal
wherewithal to meet its ISRP, the county is required to submit a FAP to MDE on Dec. 23, 2018
that confirms sufficient funding for implementing 100% of its ISRP.

Figure 7: Essex Skypark Shoreline Stabilization (Before and After)
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Carroll County
Impervious Acre Baseline: 2,032

•
•
•
•
•
•

Restored Acres: 1,369

Remaining Restoration Acres: 663

Percent of restoration requirement met to date: 67%
Projected acres to be restored by the county by the end of permit: 1,964
Projected restoration cost for entire permit term: $30,386,235
Cost per acre for completed and projected projects during the entire permit term: $15,468
Projected impervious acre requirement met by end of permit term: 97%
Existing funding gap to meet MS4 restoration requirements: $701,923

Current Implementation
MDE determined that Carroll County’s FAP demonstrated sufficient funding to meet 75% of its
projected ISRP costs for FY17 and FY18. The county has largely met its ISRP through an
aggressive stormwater management pond retrofit program. The county is required to submit a FAP
to MDE on Dec. 29, 2018 that shows sufficient funding for implementing 100% of its ISRP. This
FAP should detail how funding gaps will be reduced.

Figure 8: Westminster Community Pond (Before and After)
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Charles County
Impervious Acre Baseline: 1,480

•
•
•
•
•
•

Restored Acres: 310

Remaining Restoration Acres: 1,170

Percent of restoration requirement met to date: 21%
Projected acres to be restored by the county by the end of permit: 1,500
Projected restoration cost for entire permit term: $34,902,646
Cost per acre for completed and projected projects during the entire permit term: $23,268
Projected impervious acre requirement met by end of permit term: 101%
Existing funding gap to meet MS4 restoration requirements: $3,242,200

Current Implementation
MDE determined that Charles County’s FAP demonstrated sufficient funding to meet 75% of its
projected ISRP costs for FY17 and FY18. The county is required to submit a FAP to MDE on Dec.
26, 2018 that shows sufficient funding for implementing 100% of its ISRP. While the county is
still experiencing a significant implementation and funding gap toward meeting 100% of its ISRP,
it continues to explore how alternative strategies may help to increase efficiencies and further drive
costs down. The next FAP is expected to detail how these and other projects are expected to meet
the restoration requirement while eliminating the funding gap.

Figure 9: Shallow Marsh, Dr. Gustavus Brown Elementary
School

12

Frederick County
Impervious Acre Baseline: 2,620

•
•
•
•
•
•

Restored Acres: 186

Remaining Restoration Acres: 2,434

Percent of restoration requirement met to date: 7%
Projected acres to be restored by the county by the end of permit: 746
Projected restoration cost for entire permit term: $28,837,574
Cost per acre for completed and projected projects during the entire permit term: $38,860
Projected impervious acre requirement met by end of permit term: 28%
Existing funding gap to meet MS4 restoration requirements: $72,486,320

Current Implementation
MDE determined that Frederick County’s FAP demonstrated sufficient funding to meet 75% of its
projected ISRP costs for FY17 and FY18. The county is required to submit a FAP to MDE on Dec.
30, 2018 that shows sufficient funding for implementing 100% of its ISRP. While the county is
still experiencing a significant implementation and funding gap toward meeting 100% of its ISRP,
the next FAP should document increased funding and planning.

Figure 10: Englandtowne Stream Restoration (Before and After)
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Harford County
Impervious Acre Baseline: 2,218

•
•
•
•
•
•

Restored Acres: 478

Remaining Restoration Acres: 1,740

Percent of restoration requirement met to date: 22%
Projected acres to be restored by the county by the end of permit: 2,279
Projected restoration cost for entire permit term: 46,388,000
Cost per acre for completed and projected projects during the entire permit term: $20,354
Projected impervious acre requirement met by end of permit term: 103%
Existing funding gap to meet MS4 restoration requirements: $2,920,000

Current Implementation
MDE determined that Harford County’s FAP demonstrated sufficient funding to meet 75% of its
projected ISRP costs for FY17 and FY18. The county is required to submit a FAP to MDE on Dec.
30, 2018 that shows sufficient funding for implementing 100% of its ISRP. While the county is
still experiencing a significant implementation and funding gap toward meeting 100% of its ISRP,
it continues to explore how innovative procurement practices may help to increase efficiencies and
further drive costs down.

Figure 11: Laurel Valley Restoration
(Harford County Bureau of Stormwater Management)
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Howard County
Impervious Acre Baseline: 2,460

•
•
•
•
•
•

Restored Acres: 1,434

Remaining Restoration Acres: 1,027

Percent of restoration requirement met to date: 58%
Projected acres to be restored by the county by the end of permit: 1,745
Projected restoration cost for entire permit term: $105,838,122
Cost per acre for completed and projected projects during the entire permit term: $60,661
Projected impervious acre requirement met by end of permit term: 71%
Existing funding gap to meet MS4 restoration requirements: $39,471,345

Current Implementation
MDE determined that Howard County’s FAP demonstrated sufficient funding to meet 75% of its
projected ISRP costs for FY17 and FY18. The county has made significant progress toward
meeting its restoration goals through the construction of wet ponds, ESD facilities, filtering
practices, and swales. The county is required to submit a FAP to MDE on Dec. 18, 2018 that not
only shows a reduced funding gap but also details sufficient funding for implementing 100% of its
ISRP.

Figure 12: Bioretention in Ellicott City, MD
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Montgomery County
Impervious Acre Baseline: 3,778

•
•
•
•
•
•

Restored Acres: 2,927

Remaining Restoration Acres: 851

Percent of restoration requirement met to date: 77%
Projected 5-year acres to be restored by the county: 3,629
Projected 5-year restoration cost: $230,814,187
Cost per acre for completed and projected projects: $63,604
Projected 5-year impervious acre requirement met: 96%
Existing funding gap to meet MS4 restoration requirements: $9,476,996

Current Implementation
Montgomery County did not meet the 20% ISRP by the end of its 5-year permit term on Feb. 15,
2015. The county restored 1,744 impervious acres resulting in a restoration deficit of 2,004
impervious acres. Subsequently, MDE and Montgomery County entered into a court-sanctioned
Consent Decree on April 13, 2018 formally establishing implementation schedules and annual
milestones, subject to penalties of $2,000 per violation per day if missed, for the completion of the
county’s ISRP by Dec. 31, 2020. Additionally, a judgment in favor of MDE against the county, in
the amount of $300,000 is due on Dec. 31, 2020, unless the county completes supplemental
environmental projects (SEPs) at a cost of $300,000 by this date. To achieve these significant
requirements and to remain in compliance with the Consent Decree, the county is utilizing new
contracting methods for increasing cost and implementation efficiencies.

Figure 13: Bioretention, Denis Avenue Green Streets
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Prince George’s County
Impervious Acre Baseline: 6,105

•
•
•
•
•
•

Restored Acres: 937

Remaining Restoration Acres: 5,168

Percent of restoration requirement met to date: 15%
Projected acres to be restored by the county by the end of permit: 6,211
Projected restoration cost for entire permit term: $287,603,535
Cost per acre for completed and projected projects during the entire permit term: $46,309
Projected impervious acre requirement met by end of permit term: 102%
Existing funding gap to meet MS4 restoration requirements: $40,444,420

Current Implementation
MDE determined that Prince George’s County’s FAP demonstrated sufficient funding to meet
75% of its projected ISRP costs for FY17 and FY18. The county is required to submit a FAP to
MDE on Jan. 2, 2019 that shows sufficient funding for implementing 100% of its ISRP. While the
county is still experiencing a significant implementation and funding gap toward meeting 100%
of its ISRP, the next FAP should show how these gaps will be reduced.

Figure 14: ESD Practice Installed Through the Partnership
(Clean Water Partnership)
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VI. Watershed Protection and Restoration Program Annual Reports
•
•
•
•

Stormwater remediation fees are now optional for MS4 jurisdictions.
Eight MS4 jurisdictions have fees; two obtain funds through taxes.
Residential fees range from $0.01 to $170.
For the jurisdictions that have a fee, the number of properties subject to fees range from 48,746 to 262,650.

Table 4: FY17 Sources of Funds for the WPRF

Jurisdiction
Anne Arundel County
Baltimore City
Baltimore County ¹
Carroll County
Charles County
Frederick County
Harford County ²
Howard County
Montgomery County 3
Prince George’s County
Total

Properties Subject to a
Stormwater Remediation
Fee

Total Stormwater
Remediation Fees

Total Additional
Sources of Funds

Total

212,980
223,623
259,737
0
51,204
48,746
0
107,774
n/a
262,650

$20,968,236
30,895,440
10,895,147
0
1,981,534
487
0
11,287,333
n/a
14,567,923

$1,958,118
106,010
21,071,453
2,160,120
293,475
0
0
0
n/a
0

$22,926,353
31,001,450
31,966,601
2,160,120
2,275,009
487
0
11,287,333
n/a
14,567,923

1,166,714

$90,596,101

$25,589,176

$116,185,277

*For further details on the WPRP, refer to the WPRP Annual Reports in the Appendix D.
1.
Baltimore County provided estimates of fees collected.
2.
Harford County does not collect a stormwater remediation fee and does not maintain a separate WPRF. Funds are obtained from other
sources.
3.
Montgomery County was not required to report this data.
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VII. Summary
Maryland’s MS4 permits and ISRP requirements are an integral part of the state’s strategy to
ensure that all pollution control measures needed to restore the Chesapeake Bay are in place by
2025. Maryland’s 10 largest urban jurisdictions have been tasked with reducing their stormwater
pollutant loads even as their communities continue to grow. Indeed, the restoration requirements
in the MS4 permits have stretched these local jurisdictions to the fullest extent of their
capabilities. Even so, Maryland’s MS4s in aggregate have completed 39% of their ISRP
requirement and are projecting to meet 91% of the ISRP requirement by permits’ end.
A critical concept for each of these jurisdictions to meet their restoration goal is adaptive
management, which requires making an informed projection of what is required to achieve the
final goal. As implementation progresses, goal achievement should be evaluated by each
jurisdiction and its ISRP should be modified in accordance with a better understanding of what is
working and what is not.
MDE, in coordination with a broad stakeholder work group, is embarking upon nutrient trading
as a new mechanism for meeting the significant pollutant load reductions needed for the
restoration of the Chesapeake Bay. In fact, on July 16, 2018, MDE officially adopted trading
regulations that will have the potential of lowering MS4 implementation costs through the
purchase of less expensive nutrient credits from the agriculture and wastewater treatment sectors.
While innovative strategies and nutrient trading show great promise in closing the MS4 permit
implementation gap, there are other rising costs on the horizon. These include the long-term
maintenance and eventual replacement of BMPs. These costs will need to be accounted for in
future FAPs and strategies for maintaining Chesapeake Bay water quality.
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VIII.

Definitions

Annual escalation: The practice of adjusting current values to account for future increases.
Annual escalation can account for increases in value of labor and materials.
Appropriation: Authorization from the legislation to spend money from a specific funding
source for the purposes allowed by law. Appropriations specify both the amount and funding
source. Appropriations must be approved before a contract mechanism can be approved.
BMP: Best Management Practice; these include structural practices (e.g., filters, ponds,
wetlands), ESD (e.g., grass swales, rain barrels, green roofs), and alternative practices (e.g.,
outfall stabilization, septic pumping, street sweeping, tree planting).
Budget: Plan or authorization for revenues and expenditures within a fixed period of time.
CIP: Capital improvement plan; A project must cost more than $250,000 and be associated with
a specific asset which will depreciate over time.
Debt service: Portion of capital expenditures which is paid using mechanisms to extend the
payment over a specified period of time. Debt service mechanisms include bonds and loans,
which include costs for administration and interest.
Encumbrance: Commitment of money to meet an obligation for goods and services. Once a
contract or agreement is approved, the money is encumbered into the budget to secure those
funds.
EPA: United States Environmental Protection Agency
ESD: Environmental site design (also referred to as Low Impact Development / LID),
comprehensive strategy for maintaining pre-development runoff characteristics by integrating
site design, natural hydrology, and smaller controls to capture and treat runoff at the source, like
micro-bioretention.
Expenditure: The amount of money that is actually spent.
FAP: Financial Assurance Plan; state required 5-year projection of funding and expenses related
to the MS4 permit and impervious surface restoration requirements. These plans also require the
reporting of specific actions and expenditures undertaken in previous fiscal years to meet
impervious surface restoration requirements.
Fiscal year: July 1 to June 30
Grant: an amount of money given by an entity for a specific purpose, with no obligation of
repayment. Grants can also be known as a gift. Grant agreements include matching
commitments, either by cash or by in-kind services.
Impervious surface: a surface that does not allow stormwater to infiltrate into the ground.
"Impervious surface" includes rooftops, driveways, sidewalks, or pavement.
ISRP: Impervious Surface Restoration Plan; can also mean MS4 WIP or implementation plan
for qualitative controls. For the current MS4 permit, the impervious surface restoration
requirement is 20% of the county or municipality’s total impervious area that has not already
been treated or restored to the MEP.
Loan: A debt service mechanism in which a governing body receives money from an external
source with a commitment to repay both the principal and interest within a specific time frame.
MDE: Maryland Department of Environment
MEP: Maximum Extent Practicable
MS4: Municipal Separate Storm Sewer System
NPDES: National Pollutant Discharge Elimination System
Nutrients: Total phosphorus and total nitrogen
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Paygo: Portion of capital expenditures which is paid directly when the expenditure is incurred.
Public-private partnership (P3s): An agreement between one or more public and
private entities to do something better together than could be done individually. In many of these
agreements, the local government provides one or a combination of tax incentives, public assets,
or financing assistance. The private entity may contribute land, capital investments, a
commitment to provide local jobs, or development expertise and usually, but not always,
assumes most of the financial risk for the ultimate project outcomes.
Qualitative Control: A system of practices that reduces or eliminates pollutants that might
otherwise be carried by surface runoff. Design parameters include water quality volume and
recharge volume. Water quality volume can be converted into equivalent acreage of impervious
surface restored.
Quantitative Control: A system of practices that controls the increased volume and rate of
surface runoff caused by man-made changes to the land. Design parameters include channel
protection volume and flood protection volumes.
Reserve: Amount of revenue held to demonstrate ability to repay a debt service mechanism or to
hedge against an unforeseen economic downturn.
Revenue: Cash received from external sources to supply specific funds.
Revenue bond: An official document authorized by a governing body to complete CIP projects
using a debt service, with a specific enterprise fund used as collateral.
Request for Proposal: a document used by a company or organization to procure a good or
service, typically through a bidding process.
Runoff: The portion of water during a storm that runs over the land instead of evaporating or
being soaked through the ground surface.
SRLF: State revolving loan fund
TMDL: Total Maximum Daily Load, the maximum amount of a pollutant a water body can
receive and still meet water quality standards; “pollution diet”. Developed when a substance
exceeds water quality standards.
Watershed: An area of land that drains down slope to the lowest point, discharging to a river or
other body of water
WIP: Watershed Implementation Plan; document that sets the way an agency will meet the
regulatory requirements.
WPRP Fund: Watershed Protection and Restoration Program Fund.
WQA: Water Quality Analysis, developed when supplemental data indicates the water body is
meeting water quality standards for that substance
*Some definitions obtained from Baltimore City Department of Public Works Glossary of Terms
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IX. Appendices
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Appendix A: Abbreviations and Classifications of BMPs

Table A-1: BMP Classes
Code
A
E
S

Code Description
Alternative BMP
ESD
Structural BMP

Table A-2: Alternative BMPs
Code
CBC
FPU
IMPF
IMPP
MSS
OUT
SDV
SEPC
SEPD
SEPP
SHST
SPSC
STRE
VSS

Code Description
Catch Basin Cleaning
Planting Trees or Forestation on Previous Urban
Impervious Surface Elimination (to forest)
Impervious Surface Elimination (to pervious)
Mechanical Street Sweeping
Outfall Stabilization
Storm Drain Vacuuming
Septic Connections to WWTP
Septic Denitrification
Septic Pumping
Shoreline Stabilization
Step Pool Storm Conveyance
Stream Restoration
Regenerative/Vacuum Street Sweeping
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Category
Programmatic
Upland
Upland
Upland
Programmatic
In-Stream
Programmatic
Upland
Upland
Programmatic
In-Stream
In-Stream
In-Stream
Programmatic

Table A-3: Environmental Site Design (ESD) BMPs
Code
Code Description
Alternative Surfaces
AGRE
Green Roof – Extensive
AGRI
Green Roof – Intensive
APRP
Permeable Pavements
ARTF
Reinforced Turf
Micro-Scale Practices
MENF
Enhanced Filters
MIBR
Infiltration Berms
MIDW
Dry Well
MILS
Landscape infiltration
MMBR
Micro-Bioretention
MRNG
Rain Gardens
MRWH
Rainwater Harvesting
MSGW
Submerged Gravel Wetlands
MSWB
Bioswale
MSWG
Grass Swale
MSWW
Wet Swale
Nonstructural Techniques
NDNR
Disconnection of Non-Rooftop Runoff
NDRR
Disconnection of Rooftop Runoff
NSCA
Sheetflow to Conservation Areas
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Category
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland

Table A-4: Structural BMPs
Code
Code Description
Filtering Systems
FBIO
Bioretention
FORG
Organic Filter (Peat Filter)
FPER
Perimeter (Sand) Filter
FSND
Sand Filter
FUND
Underground Filter
Infiltration
IBAS
Infiltration Basin
ITRN
Infiltration Trench
Open Channels
ODSW
Dry Swale
OWSW
Wet Swale
Ponds
PMED
Micropool Extended Detention Pond
PMPS
Multiple Pond System
PPKT
Pocket Pond
PWED
Extended Detention Structure, Wet
PWET
Retention Pond (Wet Pond)
Wetlands
WEDW
Extended Detention - Wetland
WPKT
Pocket Wetland
WPWS
Wet Pond – Wetland
WSHW
Shallow Marsh
Other Practices
XDED
Extended Detention Structure, Dry
XDPD
Detention Structure (Dry Pond)
XFLD
Flood Management Area
XOGS
Oil Grit separator
OTH
Other
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Category
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland
Upland

Appendix B: Calculations
General
Impervious Acre Baseline = (total impervious acres not treated to the MEP jurisdiction-wide) *
(20% MS4 permit restoration requirement)
Table 2: Restoration complete was determined by dividing the total acres restored (gathered from
FY17 MS4 Annual Reports) by the total updated impervious acre baseline.
Percent of project completion by the end of the 5-year permit term was determined by dividing
the total acres completed and projected to be restored (using the FY16 FAP data) by the total
updated impervious acre baseline.
Tables 3: Cost per Acre = Cost/Total Projected Permit Term Restoration
Funding Gap Analysis
• Anne Arundel County
o $135,002,537 = FY19 - FY20 revenue (from FAP ISRP Revenue worksheet)
o $134,241,812 = FY19 - FY20 cost
o $760,725 = FY19 - FY20 remaining funds after cost
o 1,180 = Remaining impervious acres to meet ISRP requirement (impervious acre
baseline – projected acres to be restored)
o $20,102 = County restoration cost per impervious acre
o $23,720,360 = Funding gap for remaining acres (number of remaining acres *
restoration cost/acre)
o $22,959,635 = Funding gap (funding gap for remaining acres - remaining funds)
• Baltimore City
o $64,514,600 = FY19 - FY20 revenue (from FAP ISRP Revenue worksheet)
o $43,036,901 = FY19 - FY20 cost
o $21,477,699 = FY19 - FY20 remaining funds after cost
• Baltimore County
o $37,187,525 = FY19 - FY20 revenue (from FAP ISRP Revenue worksheet)
o $37,187,525 = FY19 - FY20 cost
o $0 = FY19 - FY20 remaining funds after cost
• Carroll County
o $12,590,741 = FY19 - FY20 revenue (from FAP ISRP Revenue worksheet)
o $12,240,840 = FY19 - FY20 cost
o $349,901 = FY19 - FY20 remaining funds after cost
o 68 = Remaining impervious acres to meet ISRP requirement (impervious acre
baseline – projected acres to be restored)
o $15,468 = County restoration cost per impervious acre
o $1,051,824 = Funding gap for remaining acres (number of remaining acres *
restoration cost/acre)
o $701,923 = Funding gap (funding gap for remaining acres - remaining funds)
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•

•

•

•

•

•

Charles County
o $29,775,400 = FY19 - FY20 revenue
o $33,017,600 = FY19 - FY20 cost
o -$3,242,200 = FY19 - FY20 remaining funds after cost
Frederick County
o $17,696,666 = FY19 - FY20 revenue
o $17,696,666 = FY19 - FY20 cost
o $0 = FY19 - FY20 remaining funds after cost
o 1,874 = Remaining impervious acres to meet ISRP requirement (impervious
acre baseline – projected acres to be restored)
o $38,680 = County restoration cost per impervious acre
o $72,486,320 = Funding gap for remaining acres (number of remaining acres *
restoration cost/acre)
o $72,486,320 = Funding gap (funding gap for remaining acres - remaining funds)
Harford County
o $23,700,000 = FY19 - FY20 revenue
o $26,620,000 = FY19 - FY20 cost
o -$2,920,000 = FY19 - FY20 remaining funds after cost
Howard County
o $71,523,375 = FY19 - FY20 revenue
o $67,622,105 = FY19 - FY20 cost
o $3,901,270 = FY19 - FY20 remaining funds after cost
o 715 = Remaining impervious acres to meet ISRP requirement (impervious acre
baseline – projected acres to be restored)
o $60,661 = County restoration cost per impervious acre
o $43,372,615 = Funding gap for remaining acres (number of remaining acres *
restoration cost/acre)
o $39,471,345 = Funding gap (funding gap for remaining acres - remaining funds)
Montgomery County
o $150,791,470 = FY19 - FY20 revenue
o $150,791,470 = FY19 - FY20 cost
o $0 = FY19 - FY20 remaining funds after cost
o 149 = Remaining impervious acres to meet ISRP requirement (impervious acre
baseline – projected acres to be restored)
o $63,604 = County restoration cost per impervious acre
o $9,476,996 = Funding gap for remaining acres (number of remaining acres *
restoration cost/acre)
o $9,476,996 = Funding gap (funding gap for remaining acres - remaining funds)
Prince George’s County
o $139,181,119 = FY19 - FY20 revenue
o $179,625,539 = FY19 - FY20 cost
o -$40,444,420 = FY19 - FY20 remaining funds after cost
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BMP Analysis
• The pie chart for implemented BMPs was created using the total impervious acres
restored during the reported permit term. If necessary, the impervious acres used factored
in corrections for formula errors and/or improperly placed BMPs.
• Permit term implementation amounts for the specific types, or groups, of BMPs were
calculated by using the total impervious area treated and total cost of each BMP
type/group implemented in all 10 MS4s. When a project was reported with multiple
BMP types and/or classes but only a single cost and impervious acres treated, the project
cost and impervious acres treated were not separated for each specific BMP. Instead, the
groups were reported as “Combined [Alternative], ESD, and Structural” practices.
• Specific corrections for the BMP and funding analyses were:
o Anne Arundel County
 Removed BMP type “BASE” for FY16 and FY17 as this was not a valid
BMP.
 Excluded duplicate restoration projects that were reported in both the All
Actions and Specific Actions worksheets.
o Baltimore County
 Used the average impervious acres for septic pumping instead of the sum.
Septic pumping is an annual practice and may not be summed.
o Carroll County
 Practices that do not provide water quality treatment (i.e., XFLD) were
excluded from the analysis.
o Charles County
 When single projects included multiple BMPs, the project was reported as
“Combined ESD and Structural Practices”, “Combined Structural
Practices”, or “Micro-scale Practices”.
 One project, reported as “PWED, ODSW, FPU”, treats 26 impervious
acres and was placed in the “Combined Structural Practices” category.
o Frederick County
 Removed BMP “Operating Support of CIP” from restoration cost since a
specific BMP type was not identified.
 Street sweeping costs were excluded from the restoration analysis since
no credit was claimed.
o Howard County
 Excluded MS4 Program data costs not associated with the ISRP. These
costs were subtracted from the county ISRP costs to bring it into
alignment with the other jurisdictions and the formulas used.
 Costs associated with practices that do not provide water quality treatment
(e.g., XDED, XOTH) were excluded from the analysis.
 Used the average implementation for Septic pumping instead of the sum.
Septic pumping is an annual practice and may not be summed.
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o Montgomery County
 Practices that do not provide water quality treatment (e.g., XDED,
XDPD) were not included in the analysis.
 Costs for future street sweeping efforts were excluded from the
restoration analysis since no credit was claimed.
 Operating costs for debt service payments and the RainScapes program
were excluded from the analysis since they are associated with a specific
BMP and no impervious acres were claimed.
o Prince George’s County
 A BMP that does not provide water quality treatment, i.e., XDED, was
not included in the analysis.
 For the funding analysis, debt service installments were subtracted.
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Appendix C: Additional Tables from Analysis
Table C-1: Impervious Acres Completed and Projected to be Restored by Upland BMPs

BMP Type¹
Generic BMPs3
Ponds
Filtering Practices
Wetlands
Tree Planting
Septic Connections and Upgrades
Micro-scale Practices
Nonstructural Techniques
Combined ESD and Structural
Practices
Impervious Surface Elimination
Combined Structural Practices
Alternative Surfaces
Infiltration Practices
Combined Alt., ESD, and Structural
Practices
Combined Alt. and ESD Practices
Open Channel Practices

Total Impervious
Acres Treated¹
3591
2628
1842
1526
757
627
476
297
88

Total Cost¹
$140,522,127
$106,609,086
$128,949,150
$38,102,126
$25,554,288
$8,738,534
$41,277,601
$357,604
$11,709,476

Cost/Acre²
$47,196
$42,141
$73,756
$26,445
$36,312
$19,292
$111,749
$67,109
$132,355

74
63
63
41
25

$789,267
$1,382,217
$27,442,140
$1,441,837
$6,367,508

$321,459
$21,909
$449,831
$39,212
$254,741

3
1

$846,279
$119,814

$278,932
$164,129

12,103
1. Restoration data obtained from FY16 FAPs. BMPs were grouped based on their class, type, and function.
2. The cost per acre was calculated by dividing the total cost of the specific BMP type in the 10 MS4s by the total
impervious acres treated by the specific BMP type in the 10 MS4s. Impervious acres treated from BMPs with a cost
of $0 were excluded from the cost per acre analysis. Therefore, the total impervious acres treated reflects all of the
acres treated by a specific BMP type while the cost per acre represents the cost per acre for only those BMPs with
actual costs.
3. Generic BMPs includes unspecified Alternative, ESD, and Structural practices that are part of retrofit, conversion,
redevelopment, watershed association, and new BMP projects.
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Table C-2: Impervious Acres Completed and Projected to be Restored by In-Stream BMPs

BMP Type¹
Stream Restoration3
Shoreline Stabilization
Step Pool Storm Conveyance4
Outfall Stabilization

Total Impervious
Acres Treated¹
4,725
1,331
772
262

Total Cost¹
$312,002,733
$15,828,261
$52,556,681
$11,675,083

Cost/Acre²
$66,354
$23,226
$68,116
$47,229

7,090
1. Restoration data obtained from FY16 FAPs. BMPs were grouped based on their class, type, and function.
2. The cost per acre was calculated by dividing the total cost of the specific BMP type in the 10 MS4s by the total
impervious acres treated by the specific BMP type in the 10 MS4s. Impervious acres treated from BMPs with a
cost of $0 were excluded from the cost per acre analysis. Therefore, the total impervious acres treated reflects all
of the acres treated by a specific BMP type while the cost per acre represents the cost per acre for only those
BMPs with actual costs.
3. Includes projects reported as a combination of STRE and FPU
4. Includes projects reported as a combination of SPSC and MENF, MRNG, or STRE.

Table C-3: Impervious Acres Completed and Projected to be Restored by Programmatic
BMPs

BMP Type¹
Street Sweeping³
Nutrient Trading with WWTP4
Septic Pumping
Storm Drain Vacuuming
Catch Basin Cleaning

Total Impervious Acres
Treated¹
6,024
4,945
984
182
122

Total Cost¹
$32,370,189
$0
$1,048,755
$17,253,432
$1,562,764

Cost/Acre²
$5,373
$0
$3,556
$94,756
$12,810

12,257
1. Restoration data obtained from FY16 FAPs. BMPs were grouped based on their class, type, and function.
2. The cost per acre was calculated by dividing the total cost of the specific BMP type in the 10 MS4s by the total
impervious acres treated by the specific BMP type in the 10 MS4s. Except for nutrient trading with WWTP,
impervious acres treated from BMPs with a cost of $0 were excluded from the cost per acre analysis. Therefore,
the total impervious acres treated reflects all of the acres treated by a specific BMP type while the cost per acre
represents the cost per acre for only those BMPs with actual costs.
3. Street sweeping includes regenerative/vacuum and mechanical street sweeping as well as an unspecified type of
street sweeping.
4. While proposed by several MS4s, trading regulations were officially adopted to allow for this treatment option
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Appendix D: FY17 Watershed Protection and Restoration
Program Annual Reports
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Anne Arundel County
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Prince George’s County
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