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Reducing Threats From Contamination and Flood Damage: 
Restoring the Brandywine Creek Edge in Wilmington, Delaware, USA

ABSTRACT  

Located in Wilmington, Delaware, along the shoreline of the Brandywine Creek in the Greater Philadelphia/Delaware River 

Watershed, this project responds to a specific and critical need for the site as prioritized by multiple stakeholders. The project 

applies an innovative approach for quantifying increased flood resilience while simultaneously reducing contamination levels 

through the implementation of green infrastructure. To solve joint issues related to increased flood risk concurrent with higher 

potential for exposure to environmental contaminants transported in flood waters from adjacent industrial sites, brownfields, 

and combined sewer overflows, the research team develops a phased approach to decreasing stormwater runoff and 

pollutant loads on a 130-acre (52.6 hm2) site along the Brandywine Creek, applying the Long-Term Hydrologic Impact 

Assessment (L-THIA) model to quantify design impacts and performance of a master plan. Overall, the proposed master 

plan can reduce stormwater runoff and pollutant loads to levels significantly less than existing conditions or the current land 

use plan. Further, this research is unique in that it uses outputs from the L-THIA to compare existing conditions, effects of 

the current comprehensive plan, and impacts related to the proposed neighborhood-scaled master plan to evaluate the 

effectiveness between each scenario.
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1 Background and Problems

The convergence of flood disasters and environmental 
contamination heightens the potential for mobility and transfer 
of toxic substances. Between 1990 and 2008, there were 
approximately 17,000 toxic material releases caused by natural 
disasters, 46% from flooding and hurricanes[1]. More recently, 
attention has been increasingly shifted toward public health issues 
and other risks associated with the convergence of these exposures. 
Yet, designers and planners have struggled to develop plans to 
effectively deal with such circumstances, or utilized appropriate 
quantitative approaches to project the probable impacts of such 
plans.

The City of Wilmington, Delaware (DE) of USA has a population 
of more than 70,000, with a density of approximately 6,500 people 
per square mile[2]; this results in a relatively high demand for 
water use and treatment of wastewater and urban pollution[3]. 
Northeast Wilmington, where the study site is located, consists 
of three densely populated census tracts that are designated as 
Opportunity Zones by the U.S. Department of Treasury to spur 

economic growth and job creation in low-income communities[4]. 
Two catalytic brownfield sites are located along 1,800 linear feet 
(549 m) of Brandywine Creek shoreline, part of the Christina River 
Watershed and the larger Delaware River Basin (Fig. 1). The City’s 
Central Business District is located in close proximity to the site, 
making live music, theater, and other entertainment and dining 
options accessible by foot, bicycle, automobile, and public transit. 
Although the Brandywine Creek is the primary source of drinking 
water for the City of Wilmington and much of the surrounding area 
(including New Castle County), it has been officially listed as an 
impaired waterway. As a result, fish consumption advisories are 
also in effect[5].

Much of Northeast Wilmington is within the 100-year floodplain 
and the largest Combined Sewer Overflow (CSO) on the Brandywine 
Creek is located in Northeast as well. This results in a combination 
of sewage and stormwater being released during heavy rains to 
keep runoff and wastewater from backing up into residences. 
The combined vulnerability of these low-lying neighborhoods 
and properties increase risks to flooding, sewer overflow events, 
and high tides/sea level rise (SLR) (Fig. 2), with decreasing water 

1. 	 Brandywine Creek impairment within 
larger watershed context. There are five 
watersheds in Wilmington. Total impaired 
length of the rivers is 47.86 km; the river 
pollution is mainly caused by pesticides, 
pathogens, organic enrichment, and 
habitat alternation. There is 6.04 km of 
lower Brandywine Creek impaired, where 
Phosphorus, Nitrogen, and bacteria 
exceed normal amount.
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2. 	 SLR with floodplain predictions for 
the study area (Source: Sea Level 
Rise Viewer)

3. 	 Brownfield inventory within the 
design site (the letters and numbers 
for each brownfield, e.g. DE 0313, 
are the coding for brownfield sites 
for the Delaware list of brownfields)
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quality. Northeast Wilmington has historically suffered from 
industrial pollution that includes brownfield sites adjacent to the 
Brandywine shoreline, a variety of other former industrial sites, and 
vacant homes and parcels which raise concerns about the potential 
for flood events to transport and spread contaminants (Fig. 3).

The population of Northeast Wilmington is among the most 
socially vulnerable in the Mid-Atlantic U.S.[6]. According to the U.S. 
Census (2010), 38% of households were living in poverty and nearly 
25% of the area’s housing units were vacant. The prevalence of 
high blood pressure (39.8%), obesity (39.6%), and high cholesterol 
(31.9%) were also among the highest in the City of Wilmington or 
the State of Delaware[7] (Fig. 4). Other conditions such as asthma 
(12.1%), kidney disease (6.3%), and cancer (5.6%) which have been 
linked to increased exposure to industrial-related contaminants 
were also prevalent in the city. The synergistic detrimental health 
and quality of life impacts from exposure to industrial pollution and 
natural and anthropogenic hazards make Northeast Wilmington 
highly vulnerable, with a strong need for resilience planning and 
design to mitigate flooding and pollutant loads.

Despite its heavily urbanized character, the Northeast 
Wilmington site is part of a much larger, and nearly contiguous, area 
of natural habitats and green infrastructure (GI)[8] (Fig. 5). It is the 
initial founding of Wilmington’s current drive for applying urban 
greening as a solution to residents’ concerns about flooding and 
exposure to environmental contaminants. The Brandywine Creek 

provides a critical habitat for a variety of fish and wildlife, including 
migratory fish and water-filtering shellfish. It is also a critical habitat 
for native freshwater mussel populations that provide data and 
opportunities for a regional freshwater mussel recovery program 
currently underway by Partnership for the Delaware Estuary[9].

This research develops a master plan for the site suffering from 
both flood issues and significant contamination from brownfields 
and deindustrialization. Further, we apply an innovative performance 
model which assesses the probable impacts of both runoff and 
pollutant loads from the master plan. We then compare these outputs 
to existing conditions and the city’s current comprehensive plan for 
the area. Building on existing and other ongoing projects, this project 
facilitates the use of GI to fill spatial gaps within this currently 
incontiguous areas of natural habitat, benefiting wildlife and 
improving public and environmental health in Northeast Wilmington 
by increasing resilience to flooding and reducing exposure to 
pollution.

2 Design Process

2.1 Study Area
This 130-acre (52.6-hectare) project site, adjacent to the 

Brandywine Creek and across the creek from the Center Business 
District of Wilmington, was heavily industrialized in the mid-
20th century, occupying a series of built structures such as mills, 

4. 	 Public health 
outcomes for 
the current 
population in 
Wilmington, 
DE (Source: 
PLACES: Local 
Data for Better 
Health From 
Centers for 
Disease Control 
and Prevention) ©
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transshipment centers, and factories. Currently, deindustrialization 
has led to a number of polluted and unused brownfields in 
various stages of remediation[10] which characterize the site’s 
significant number of vacant parcels and structural abandonment. 
Simultaneously, due to its coastal proximity, flood risk remains 
high, with 27.4% of the site within the 100-year floodplain and high 
tides and SLR threatening a larger proportion of the site in the near 
future[11] (Fig. 6).

2.2 Design Goal and Assessment Methods
The design targets two persistent issues identified as priorities 

by residents and stakeholders, a part of an ongoing set of planning 
and priority setting activities supported by Collaborate Northeast 
and the City of Wilmington[4]: runoff reduction and pollutant 
removal. The goal of the design is to transform the existing 
brownfields into picturesque green spaces while promoting 
resilient new development that will 1) increase stormwater 

5. 	 Greenspace and 
historic districts 
in Wilmington, 
DE

6. 	 Primary 
contamination 
sources within 
the 100-year 
floodplain of the 
study area
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management efficiency and reduce flood vulnerability, and 2) 
reduce pollutant loads within current stormwater runoff, as well as 
transport of contaminants throughout the neighborhood[12].

We utilize the Long-Term Hydrological Impact Assessment 
(L-THIA) model to assess the effects of parcel-level land use changes 
on runoff and contamination amounts. L-THIA is a spatial modeling 
tool that estimates changes in stormwater recharge, runoff, and 
nonpoint source pollution amounts (from 14 different contaminant 
sources) resulting from past or proposed development[13]~[15]. 
Pollution sources measured in the model include Nitrogen, 
Phosphorous, Nickel, Chromium, Lead, Copper, Suspended Solids, 
COD, Cadmium, Zinc, Oil & Grease, BOD, Fecal Coliform, and Fecal 
Strep.

L-THIA is a curve number (CN) and event mean concentration 
(EMC) based model. The CN method is one of the most widely 
accepted tools to predict daily surface runoff[16]. Unlike other EMC 
models which estimate totals based on a mean, L-THIA calculates 
pollutant loads and runoff during a simulated period[17] and can 
be used in areas with incomplete data (as long as land use data 
are available). One limitation, however, is that the model does not 
take into account factors such as slope or elevation[18]. Multiple 
studies globally have demonstrated the feasibility of L-THIA[19]~[21]. 
After applying L-THIA to the current land use configuration, the 
future land use based on the designed master plan, and each of 
three phases of the master plan that was developed, are assessed to 
determine overall projected impacts per phase of implementation. 

3 Master Plan and Phasing

Working alongside the University of Delaware’s Resilience by 
Design (UDRD) network, the design team utilized a series of public 
engagement sessions and documents created by UDRD to identify 
existing community issues, needs, and designed programmatic 
elements for the neighborhood. These documents were created 
based on a series of participatory sessions aimed at identifying the 
primary problems facing the community, the existing community 
features, and residents’ demand for new functions. The master plan 
was developed based on these data and a formal series of feedback 
sessions working with the UDRD to provide guidance on design 
programs and spatial location of programmatic elements. The 
master plan (Fig. 7) consists of four zones including 1) Wastewater 
Treatment and Pigment Manufacturing Zone, 2) Commercial Zone, 
3) Artist Colony, and 4) Riverfront Green Belt. These zones utilize 
different wastewater treatment methods and flood mitigation 
strategies, each of which is achieved through a series of nature-based 

(including coastal terracing, wetland reconstruction, barrier island 
creation, and detention/retention facility repurposing) and non-
nature-based (e.g. retaining walls, elevated trails, levee maintenance, 
and dredged harbors) programmatic elements.

The overall master plan is accomplished through three phases.
1) Topographic cultivation, which provides the foundation to the 

final two phases and sculpts the terrain as needed both to prevent a 
majority of intense flooding and to allow for more resilient parcels 
for future development.

2) GI implementation, which concentrates on repurposing much 
of the newly contoured parcels with GI to help minimize the effects of 
frequent storms and assist in decontaminating runoff from obsolete 
industries.

And 3) pollutant removal, to bring a new industry which reuses 
and transforms wastewater into pigment for the instituted Artist 
Colony, bringing back the lost Brandywine picturesque style of 
landscape and artistry.

3.1 Phase 1: Topographic Cultivation
In the topographic cultivation stage, the project focuses on 

contour reshaping to reduce floodplain inundation and surface runoff 
through elevation cuts and strategic refilling, specifically along the 
Brandywine Creek and within the designated 100-year floodplain. 
To decrease flood vulnerability, the design 1) widens a portion of 
the Brandywine Creek to increase runoff volume through dredging, 
2) elevates a roadway to protect the site from extreme flooding, and 
3) transforms the existing concreate steep levee-based bank into a 
gentle vegetated and terraced slope to increase floodable area and 
access to the waterfront. 

3.2 Phase 2: GI Implementation
In the GI implementation stage, the project focuses on runoff 

reduction and protection of properties. The design strategically 
implements GI within vacant lots and as a remediation method for 
the existing brownfields and residential areas. Specifically, the design 
1) applies a small number of green roofs for new, iconic buildings, 2) 
constructs a series of interconnected bioswales in residential areas, 
and 3) creates a living shoreline inform of a green corridor along 
the Brandywine Creek that is connected to large and small-scaled 
GI in higher elevation areas to collect runoff. The green roofs, due to 
large upfront construction costs, are limited to only the few lager-
scaled and monument type buildings. They will collect and contain 
runoff from the top of these new large structures. The bioswales 
will be amended within existing open ditch systems to help reduce 
the volume of runoff and transfer rainwater into desired retention/
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detention areas. Rights of ways with no open ditches or bioswales 
currently are converted, as needed, to connect the newly designed 
system. Finally, a trail system along the newly protected shoreline 
will be completed for recreational purposes. Elevated walkways, 
boardwalks, ground level surface paved with impervious materials 
are connected to create this trail system.

3.3 Phase 3: Pollutant Removal
In the pollutant removal stage, the project utilizes advanced 

industrial techniques to transform wastewater into a consumable 
commercial product. In particular, infrastructure and facilities 
are put in place to transform wastewater into artist pigment 
through element abstraction. As noted, the Brandywine Creek 
Watershed was once known for its artistic identity—it was the 
home of Brandywine Style for oil painting. We will reintroduce 
the Brandywine picturesque style back into the site, creating an 

artistic village for painters and other artists who require pigment 
to visualize their thoughts. The approach utilizes advanced 
industrial wastewater treatment technology where dye and 
pigment manufacturing alter industrial wastewater into useable 
products for consumers. This process creates local artist material, 
a new economic engine, and tourism opportunities for the 
neighborhood, all while reducing wastewater amounts and runoff. 
Primary programmatic elements include 1) a pigment lab that treats 
wastewater, 2) an artist colony near the creekfront for pigment utility, 
and 3) a series of commercial venues related to the pigment creation 
process that can be used by residents and the public in general.

4 Discussion and Review

This project presents a unique approach to managing flood risk 
through design which also seeks to decrease hazardous substance 

7. Masterplan of study area with green infrastructure, land use, and flood risk diagramming.
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transferal during flood events. Further, the innovative application 
of the L-THIA model to evaluate the design’s effectiveness should be 
an approach that other designers can take in the future on similar 
projects to aid in decision-making and better quantify the probable 
effects of designs. While much research has applied L-THIA to 
test such probable impacts, existing research on projecting the 
predicted impacts of conceptual (non-implemented) master plans 
at neighborhood scale is quite rare. Further, to our knowledge, no 
research has compared existing conditions, current comprehensive 
plans, and neighborhood-scaled master plans to evaluate the 
effectiveness between such differing approaches and scenarios. 
The approach presented in this paper both validates the master 
plan in its outputs by demonstrating that it is a better approach 
than what the current comprehensive plan calls for, at minimum, 
and shows that the comprehensive plan is also positively impactful 
for the city, when compared to existing conditions. To project the 
design’s impacts on the goals of improved stormwater management 
and reduced pollutant loads, we input areas for different land 
uses (commercial, industrial, high-density residential, low-density 
residential, water, and grass) with their related soil types (A, B, C, or 
D) into the L-THIA model, which breaks down pollutant loads into 
14 different contaminants as noted. For the purposes of the final 
evaluation in this paper, we only include the results of top three 
contaminants reflected in the L-THIA outputs for the site (although 
all contaminants are projected to decrease with the design); these 
include suspended solids, BODs, and CODs. 

Wilmington’s 2028 comprehensive plan—Wilmington 2028: A 
Comprehensive Plan for Our City and Communities[22]—includes 
proposed future land uses for the site and the Northeast overall. 
To evaluate the design impacts, we compare three potential future 

scenarios: the Existing Land Use (ELU), the City’s 2028 Future Land 
Use Plan (CFLU), and the Master Plan’s Land Use (MPLU) according 
to the presented design. It should be noted that CFLU was used as 
an initial basis for MPLU as we used the desires of growth for the 
city to serve as a foundation for the master plan’s initial land use 
arrangement. However, some land uses eventually changed during 
the master planning process based on 1) needs and programs 
identified by engagement processes with the local organizations 
and residents and 2) findings from analyses related to flood risk 
and future flood risk changes. L-THIA model outputs show the 
CFLU—as well as the MPLU—will both decrease the amount of 
runoff and pollutants in the future on the site. MPLU is, however, 
more impactful. For example, regarding runoff reduction, compared 
with ELU, MPLU (24.35%) will reduce nearly 15% more than CFLU 
(9.66%). With regard to pollutant removal, MPLU will also perform 
better than CFLU, with an expected reduction of approximately 
8.15% in contamination (Table 1).

To evaluate the design impacts in each phase by comparing 
with the existing conditions. Results indicate that each phase will 
produce consistent improvement related to runoff reduction and 
pollutant removal (Table 2, Fig. 8): Phase 3 will reduce runoff by 
24.35%, while Phases 1 and 2 reduce runoff by 15.89% and 22.72%, 
respectively. Phase 3 is also effective regarding pollutant removal, 
with more than one-third (38.08%) of contaminants removed when 
compared with existing conditions; Phases 1 and 2 can reduce 
contaminants by 20.34% and 32.04%, respectively.

Overall, the presented master plan using the L-THIA model can 
reduce stormwater runoff and pollutant loads to levels that are 
significantly less than the existing conditions or the city’s current 
land use plan as part of its 2028 Comprehensive Plan update. 

Table 1: Comparison of the L-THIA model outputs comparing the ELU, CFLU, and MPLU

ELU

Commercial

Industrial

High-density residential

Low-density residential

Water

Grass

Total

Percentage decreased from ELU

12.78

3.11

0.00

2.97

5.48

1.91

26.25

—

Area (hm2) Area (hm2) Area (hm2)

54,643.16

12,625.92

0.00

4,414.14

0.00

1,824.84

73,508.06

—

Runoff (m3) Runoff (m3) Runoff (m3)

10,648.53

1,517.91

0.00

512.93

0.00

2.72

12,682.09

—

Pollutant (kg) Pollutant (kg) Pollutant (kg)

MPLU

5.09

4.12

2.06

4.68

6.76

3.55

26.26

—

21,725.46

16,719.48

6,818.49

6,954.12

0.00

3,390.75

55,608.30

24.35%

4,235.83

2,010.88

792.74

808.62

0.00

4.54

7,852.61

38.08%

CFLU

4.46

9.19

0.00

3.91

4.30

4.39

26.25

—

19,049.85

37,347.57

0.00

5,807.43

0.00

4,204.53

66,409.38

9.66%

3,713.38

4,491.16

0.00

675.74

0.00

5.90

8,886.18

29.93%
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Table 2: Comparison of design impact outputs from the L-THIA model by phase

Phase 3

Area 
(hm2)

Runoff 
(m3)

Pollutant 
(kg)

Commercial

Industrial

High-density residential

Low-density residential

Water

Grass

Total

Percentage decreased from 
existing condition

Existing Condition

Area 
(hm2)

Runoff 
(m3)

Pollutant 
(kg)

12.78

3.11

0.00

2.97

5.48

1.91

26.25

—

54,643.16

12,625.92

0.00

4,414.14

0.00

1,824.84

73,508.06 

—

10,648.53

1,517.91

0.00

512.93

0.00

2.72

12,682.09

—

Phase 1

Area 
(hm2)

Runoff 
(m3)

Pollutant 
(kg)

9.68

3.11

0.00

2.97

6.94

3.55

26.25

—

41,391.81

12,625.92

0.00

4,414.14

0.00

3,390.75

61,822.62

15.89%

8,067.57

1,517.91

0.00

512.93

0.00

4.54

10,102.95

20.34%

Phase 2

Area 
(hm2)

Runoff 
(m3)

Pollutant 
(kg)

6.95

4.11

0.00

4.69

6.94

3.55

26.24

—

29,727.63

16,707.15

0.00

6,978.78

0.00

3,390.75

56,804.31

22.72%

5,795.01

2,008.62

0.00

810.88

0.00

4.54

8,619.05

32.04%

5.09

4.12

2.06

4.68

6.76

3.55

26.26

—

21,725.46 

16,719.48 

6,818.49

6,954.12

0.00

3,390.75

55,608.30

24.35%

4,235.83

2,010.88

792.74

808.62

0.00

4.54

7,852.61

38.08%

8.  Design impact overall and by phase for the study area based on the master plan
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GI: runoff reduction
Existing condition

0.0735 hm3Total annual volume

Phase 1: topographic cultivation

Total annual volume

Compared with existing 
condition, runoff reduction

0.0618 hm3

-15.9%

Phase 2: GI implementation

Total annual volume

Compared with existing 
condition, runoff reduction

0.0568 hm3

-22.7%

Phase 3: pollutant removal

Total annual volume

Compared with existing 
condition, runoff reduction

0.0557 hm3

-24.4%

Buildings: green infrastructure economic value
Existing condition Phase 1: topographic cultivation

Average cost
Total financial benefit

Community total 
Owner total 

Compared with existing condition, 
rainfall volume captured

32.29 USD/m2

54,651.14 USD
2,353.00 USD

52,298.14 USD

87.3%

Phase 2: GI implementation

Average cost
Total financial benefit

Community total 
Owner total 

Compared with existing condition, 
rainfall volume captured

54.04 USD/m2

87,150.84 USD
3,489.50 USD

 83,661.34 USD

152.6%

Phase 3: pollutant removal

Average cost
Total financial benefit

Community total 
Owner total 

Compared with existing condition, 
rainfall volume captured

75.24 USD/m2

119,298.49 USD
4,295.34 USD

115,003.15 USD

215.0%

Design area
Completed

Design area   
Completed
Planned

Brownfield: contamination reduction
Existing condition Phase 1: topographic cultivation Phase 2: GI implementation Phase 3: pollutant removal

Design area   
Brownfield
Cleaned-up 
brownfield

Total 12,682 kg
COD
BOD

Suspended solid

                       7,146 kg
1,549 kg
           3,987 kg

Total 10,102 kg
COD
BOD

Suspended solid

                  5,606 kg
1,244 kg
         3,252 kg

-20.3%Compared with existing 
condition, pollutants removal

Total 8,619 kg
COD
BOD

Suspended solid

              4,564 kg
1,099 kg
        2,956 kg

 -32.0%Compared with existing 
condition, pollutants removal

Total 7,853 kg
COD
BOD

Suspended solid

            3,974 kg
1,088 kg
        2,791 kg

 -38.1%Compared with existing 
condition, pollutants removal
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NOTE
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Further, current flood risk will be reduced, and increases in future 
flood risk attributable to SLR will be ameliorated. Since risks 
are decreased in the master plan, the reductions in future flood 
damage will thereby be reduced. In addition to the primary goals 
of the master plan, housing typology diversity and population 
characteristic diversity will broaden and access/connections to 
the Brandywine Creek will be strengthened, both of which are in 
alignment with stakeholder and resident priorities[4]. When GI 
and nature-based solutions reducing runoff and contamination 
are mixed with strategic flood-proofed development approaches, 
cities—even urban industrial centers with contamination issues 
at risk from the impacts of natural and anthropogenic hazards—
can create more vibrant communities with reduced flood risk and 
improved environmental and public health.



081 LANDSCAPE ARCHITECTURE FRONTIERS / THEMATIC PRACTICES

https://doi.org/10.15302/J-LAF-1-040030

编辑  王颖，田乐  

关键词 

绿色基础设施；景观绩效；洪水韧性；

污染；暴雨；L-THIA模型；方案评估

基金项目

·	美国国家鱼类和野生动物基金会（编号：65335）

摘要 

近年来，人们愈发关注公共卫生，以及因洪水灾害和环境污染而产生的有毒物质的迁移与转化问题。设计规划人员也一直在努

力探索能够有效应对此类问题的解决方案，期望通过合适的定量方法评估相关方案的影响。

本文以美国威明顿市布兰迪万溪周边一处面积约为52.6hm2的场地为例，识别了场地所在街区当前面临的问题和需求：自20

世纪中叶以来，场地经历了高度的工业化发展，除洪水威胁外，附近工业用地、棕地及合流污水管道中的污染物也会随洪水迁移至

场地中，极大影响了人们的健康和生活质量。鉴于此，项目团队开发了一套分阶段实施的总体规划方案，以期减少雨洪径流并去除

污染物，同时将场地中现有的棕地改造为环境优美的绿地，鼓励更具韧性的场地开发举措。

具体设计策略分为地形重塑、引入绿色基础设施和清除污染物三个步骤。方案计划将场地划分为废水处理及颜料制造区、商业

区、艺术家聚集区和滨河绿地四个区域，各区域采取不同的污水处理和洪水缓解策略。此外，项目还期望通过增加住宅类型及居住

人口的多样性，增进公众与布兰迪万溪的互动。

而后，项目应用长期水文影响评价（L-THIA）模型来衡量设计方案的影响和绩效。L-THIA模型是一种空间建模工具，可以

估算以往或未来开发方案中雨水补给、雨水径流和非点源污染量的变化。项目利用L-THIA模型评估土地利用现状、城市现行土地

利用规划及本研究中提出的总体规划方案的土地利用和污染物清除情况，即将不同区域的土地利用类型及其面积和相关土壤类型输

入L-THIA模型中，估算不同污染物的负荷。结果显示，相较土地利用现状，本项目提出的总体规划方案能够更有效地减少雨水径

流和污染负荷——雨水径流将减少约24.35%，污染物去除量将增加38.08%。

文章亮点图文摘要

·	项目提出了一项管理洪水风险与减

少污染的创新设计方法

·	项目利用长期水文影响评价模型预

测概念性总体规划的影响

·	项目不仅对野生动物有益，也可提

升公众健康和环境健康

降低污染和洪水威胁：
以美国特拉华州威尔明顿市布兰迪万溪周边环境修复为例
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