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Executive Summary 
 

The proposed 18-mile Intercounty Connector (ICC) would prompt significant induced 
development in a part of the Washington, D.C., metropolitan region that consists of 
suburban development, forested stream valleys and rural agricultural lands. A draft 
Environmental Impact Statement (DEIS) for the ICC released in November 2004 by the 
M aryland State H ighway Administration (SHA) and Federal H ighway Administration 
(FHWA) provides estimates of induced development as part of its secondary and 
cumulative impact analysis.  
 
Using a well-documented land use growth simulation model to examine the assumptions 
of the ICC DEIS with several scenarios of potential induced development in the area 
surrounding the ICC, this study concludes that the DEIS likely underestimated induced 
development by 2030 by a factor of four or five, thereby substantially underestimating the 
likely adverse impacts that building the ICC would have on water quality and ecosystems 
in the Anacostia River and adjacent watersheds.   
 
The probable residential and employment-related development in the region affected by 
the proposed ICC in M ontgomery and Prince George’s Counties, M aryland, was 
estimated using the SLEUTH cellular-automaton model. The model was calibrated 
using developed land, as measured by satellite remote sensing of the percentage 
impervious surface in 1984, 1986, 1994 and 2000. Once calibrated, two future scenarios 
were run to estimate development in 2030. The scenarios were Current Trends, which 
assumes a weak implementation of Priority Funding Areas (PFAs) provided for in the 
M aryland Priority Funding Act of 1997, and Smart Growth, which incorporates a strong 
implementation of the PFAs and stronger protections on natural resource lands. The 
results indicated a likely 33-45% expansion of current development with Current Trends 
and Smart Growth regulation, respectively. This is significantly more than the 8% 
expansion of current development that was the averaged opinion of the 15-person Expert 
Land Use Panel (ELUP) convened by the State H ighway Administration and used in the 
ICC DEIS.  
 
Construction of the ICC will put significant pressure on local and state agencies to relax 
the Smart Growth policies adopted in the 1990s. Along the continuum between the 
Current Trends and Smart Growth scenarios examined in this study, construction of the 
ICC is likely to lead to a development pattern similar to that illustrated in the Current 
Trends scenario. 
 
The ICC itself requires special authorization by the State of M aryland under the Smart 
Growth policy as set out in the Priority Funding Act of 1997 to allow the actual road and 
associated structures to be built. Even with the relatively small development anticipated 
in the DEIS, the SHA suggests the ICC will prompt significant rezoning to 
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accommodate the forecast induced development. The SLEUTH model results indicate 
much more rezoning will be likely in the coming decades (i.e., 400-500% more than 
suggested in the DEIS).  These results lead to the conclusion that the SHA estimates of 
secondary development induced by the ICC are unrealistically small and that this 
development will occur in land that was intended to be protected from development.  
 
Although the ICC DEIS considered only three options—building the ICC along two 
proposed alignments and a no-build option—a study by Environmental Defense and 
other groups released in January 2005, The Intercounty Connector: Performance and 
Alternatives, considered four other alternatives. Development patterns in 2030 under 
these transit-oriented development and investment alternatives examined by 
Environmental Defense are generally illustrated by the Smart Growth scenario using the 
SLEUTH model. In the short time available for this study, it was not possible to fully 
translate traffic analysis zone level land use assumptions from these evaluations into terms 
consistent with the SLEUTH model. The transit-oriented development and investment 
alternatives would place sharper limits on development than reflected in the SLEUTH 
model in areas that now enjoy low levels of impervious cover, resulting in less expansion 
of current development than shown in the Smart Growth scenario, but this could not be 
fully quantified in the available time.  
 
In comparing the impervious surface projections generated by SLEUTH with those 
included in the DEIS, the percentage of impervious surface anticipated in 2030 is 
remarkably similar.  A large difference is found, however, in the year 2000 impervious 
surface estimates, and thus in the amount of growth that is projected to occur.  The year 
2000 impervious surface estimates included in the DEIS seem to significantly 
overestimate the percentage of impervious land in all four of the included HUC-8 
watersheds.  These findings call into question the foundations of the water quality 
analysis done in the ICC DEIS. 
 
The Current Trends scenario leads to higher levels of development in 2030 in outlying 
areas than the Smart Growth scenario, thus producing higher impervious surface 
percentages in the outer watersheds and producing a larger number of watersheds with 
degraded water quality. An analysis of estimated nutrient loading in 2030 under both 
Smart Growth and Current Trends scenarios indicates that the spread of development 
primarily to the north and west will result in higher nutrient load concentrations in a 
majority of the watersheds studied.  The Current Trends scenario clearly results in higher 
nutrient loads in the outlying watersheds of the study area than those seen under the 
Smart Growth scenario.  The same geographic distribution of worsening water quality 
that is demonstrated for nitrogen and phosphorous was seen for all of the pollutants 
studied (ammonia, lead, copper, faecal coliform, etc.).  
 
The study supports the finding that, if built, the ICC is likely to lead to significant 
degradation of water quality in the several watersheds it impacts, well in excess of what 
has been estimated in the ICC DEIS.
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1. Introduction 
 

Construction of an approximately 18-mile super highway has been proposed by Governor 
Robert L. Ehrlich of M aryland, to extend from the I-270 Corridor in M ontgomery 
County to the I-95/US 1 Corridor in Prince George’s County, M aryland. The planned 
road would join I-370/I-270 near the Shady Grove M etrorail Station, and I-95/US 1 
south of Laurel. The highway, with its various alternate routes, would traverse suburban 
communities, parkland, lands currently in farms and forests, wetlands and the headwaters 
of the Rock Creek and Anacostia watersheds among others. All are on the outer fringe, 
or outside the Priority Funding Areas (PFAs) legislated by the 1997 M aryland General 
Assembly PFA Act.  

 
The current proposal is the latest manifestation of a concept that originated in the 1950s 
as an outer Beltway around the Washington D.C. metropolitan area. The segment 
linking M ontgomery County and Prince George’s County, the “Intercounty Connector” 
(ICC) as it has become known, is the last segment of the original concept route that with 
environmental enlightenment and the improved understanding of the damaging nature of 
unrestrained urban and suburban sprawl, has been abandoned elsewhere. 

 
Environmental Defense is engaged in a project to evaluate how the Anacostia River and 
adjacent watersheds may be affected by alternative transportation investments and land 
use policies in M aryland's M ontgomery and Prince George’s Counties in connection with 
the proposed construction of the ICC. A notable omission of the ICC planning process 
has been any consideration of other types of transportation developments that might 
achieve the same benefits of travel time as the construction of a new road. Such 
alternatives consist of improvements to existing roads, introduction of H igh Occupancy 
Toll lanes in existing expressway corridors, expansion of bus and rail services, and better 
balanced job and housing growth with greater proximity of new development to public 
transportation. These are documented in the January 2005 report, by Environmental 
Defense and other groups, The Intercounty Connector: Performance and Alternatives, 
available at www.environmentaldefense.org/go/iccoptions.  

 
The Regional Earth Science Applications Center (RESAC) at the University of 
M aryland was contracted to study the ICC and an alternative proposal known as the 
Transit Oriented Land Use and Development (Environmental Defense 2005).  RESAC 
applied various analytical techniques to consider the likely impacts of the ICC and 
alternatives on impervious cover, which in turn can be expected to affect water quality in 
the Anacostia River and other watersheds. RESAC used satellite data of historical and 
recent land cover and impervious surfaces, and projections of imperviousness as a measure 
of development using cellular automaton modeling. The short time available for the study 
limited RESAC's efforts to interpret how changes in imperviousness would affect stream 
biota and indices of biological integrity and watershed runoff.  
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2. Methods 

2.1 Estimated changes in housing and employment by Traffic 
Analysis Zone 

 
The Round 6.4 and 6.4A Cooperative Forecasting: Employment, Population, and 
Household Forecasts to 2030 by Traffic Analysis Zone, employment and residential data, 
prepared by the M etropolitan Washington Council of Governments for each Traffic 
Analysis Zone in the study area, were examined along with equivalent data for the 
Transit Oriented Development and Investment scenario set out by Environmental 
Defense (2005).  

2.2 Impervious surface  
 

The 2000 impervious surface cover for the study area was obtained by classification of 
Landsat 7 ETM + satellite imagery for three seasons for the year 2000. Decision tree 
classification was used, trained with percentage imperviousness obtained by binary 
classification of IKONOS satellite data (4m resolution). IKONOS data provide 
approximately 60 2m resolution pixels per Landsat 30m resolution pixel. The 2000 
Impervious Surface map has been extensively validated (Dougherty et al., 2004; Goetz et 
al., 2003, 2004 a, b, c; Varlyguin et al., 2001). 

2.3 Future projection of development 

2.3.1. SLEUTH model description 
 

The SLEUTH 3.0 Beta model (slope, land use, exclusion, urban extent, transportation 
and hillshade) (USGS, 2003) was used to estimate growth. For this application, only the 
urban module was used, so each cell in the study area had only two possible states—
urbanized or non-urbanized. Whether or not a cell becomes urbanized is determined by 
four growth rules (discussed later in the report), each of which attempts to simulate a 
particular aspect of the development process. Clarke et al. (1997) stressed the utility of 
the model in simulating historic change, whose description can help explain growth 
processes on a regional scale and predict future urban growth trends. The model was 
successful in simulating urban change between 1900 and 1990 in the San Francisco area, 
and was later applied to the Baltimore-Washington corridor (Clarke and Gaydos, 1998).  
Calibrations and long-term predictions for both San Francisco and Baltimore-
Washington allowed for an effective comparison to be made between the growth patterns 
and processes in the two urban systems. 

 
SLEUTH simulates four types of urban land-use change: spontaneous growth, new 
spreading center growth, edge growth and road-influenced growth. These four growth 
types are applied sequentially during each growth cycle, or year, and are controlled 
through the interactions of five growth coefficients: dispersion, breed, spread, road 
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gravity and slope. The exact value assigned to each coefficient was, in our case, derived 
through a rigorous calibration procedure, described later in the report. In conjunction 
with the excluded layer probabilities, the five growth coefficients determine the 
probability of any given location becoming urbanized. The user-defined excluded layer 
specifies areas that are wholly or partially unavailable for development. Water, for 
example, was given an exclusion value of 100, indicating that it is 100% excluded from 
development. I f a cell that is chosen for potential urbanization has an exclusion value of 
50, it has a 50% probability of being urbanized in any given simulation. Further details on 
how SLEUTH simulates urban development are given in Jantz et al. (2003), Clarke et al 
(1997), Clarke and Gaydos (1998) and US Geological Survey (USGS, 2003). 

 
Spontaneous growth simulates the random urbanization of single pixels, which has the 
potential to capture low-density development patterns and is not dependant on proximity 
to existing urban areas or the transportation infrastructure. The overall probability that a 
single non-urbanized cell in the study area will become urbanized is determined by the 
dispersion coefficient. 

 
New spreading center growth models the emergence of new urbanizing centers by 
generating up to two neighboring urban cells around areas that have been urbanized 
through spontaneous growth. The breed coefficient determines the overall probability 
that a pixel produced through spontaneous growth will also experience new spreading 
center growth. 

 
A newly urbanized cluster can then experience edge growth, which simulates outward 
growth from the edge of new and existing urban centers. Edge growth is controlled by 
the spread coefficient, which influences the probability that a non-urban cell with at least 
three urban neighbors will also become urbanized. 

 
The final growth step, road-influenced growth, simulates the influence of the 
transportation network on growth patterns by generating spreading centers adjacent to 
roads. When road-influenced growth occurs, newly urbanized cells are randomly selected 
at a probability level determined by the breed coefficient. For each selected cell, the 
existence of a road is sought within a search radius defined by the road-gravity 
coefficient. I f roads are found near the selected cell, a temporary urban cell is established 
at the closest location adjacent to a road. This temporary urban cell then searches along 
the road for a permanent location. The direction of the search along the road is random 
and the search distance is determined by the dispersion coefficient. The permanent 
location becomes a new spreading center, so up to three cells along a road can be 
urbanized at this point. 

 
The slope coefficient accounts for the influence of topography on development patterns 
and is applied as a suitability test before any location is urbanized. A high slope 
coefficient value will decrease the likelihood that development will occur on steep slopes. 
Implementation of the model occurs in two general phases: calibration in which historic 
growth patterns are simulated and prediction in which historic patterns of growth are 
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projected into the future. For calibration, the model requires inputs of historic urban 
extent for a minimum of four time periods, a historic transportation network for at least 
two time periods, slope and an excluded layer. For prediction, the model requires urban 
extent for initialization, an initial transportation network, slope, and an exclusion 
probability layer.  

2.3.2. Historical land cover data 
 

New techniques to map impervious surfaces using the Thematic M apper and Enhanced 
Thematic M apper-Plus instruments on the Landsat satellite (Goetz et al., 2004a) 
enabled urban change for 1986, 1990, 1996, and 2000 to be mapped. The data were at a 
linear resolution of 30m. Because SLEUTH requires a binary representation of urban 
extent, these continuous data were transformed into binary maps of development extent 
using a threshold of 10% impervious area. The 10% threshold captures development 
including low-density residential areas.  
 
Two time steps for transportation were prepared. Roads layers for 1986 and 1996 were 
developed using the primary road network defined in the 1:100 000 scale USGS digital 
line graphs. A USGS 7.5 minute digital elevation model was used to create an input layer 
for slope as well as an excluded layer. For the calibration phase, the excluded layer 
consisted of water (100% excluded from development), as well as federal, state and local 
parks, which were 80% excluded from development. This 80% level of exclusion was used 
because limited development within many of the parks had occurred in the historic time 
period. All input files were rasterized at 30-m resolution to the spatial extent of the study 
area and checked for overlay accuracy. 

2.3.3. Model calibration 
 

Calibration is necessary to derive a set of values for the growth parameters that are 
needed to model growth during the historic time period, in this case 1986 to 2000. A 
brute-force M onte Carlo method was applied in which the model was iterated using 
every possible combination of parameters. For each set of parameters, simulated growth 
was compared with actual growth using several ratio measures, such as the number of 
urban pixels, urban cluster edge pixels, the number and size of urban clusters, and other 
fit statistics, such as spatial match (Lee and Sallee metric, Lee and Sallee, 1970). For each 
set of parameter values in a M onte Carlo iteration, the model calculated measurements of 
simulated urban patterns for each control year in the time series. These measurements 
were then averaged over the set of M onte Carlo iterations and compared to 
measurements calculated from the actual historic data to produce a ratio that allows for a 
direct comparison between the modeled and mapped data sets.  SLEUTH calculates a 
modified Lee and Sallee index to measure spatial fit by taking a ratio of the intersection 
and the union of the simulated and actual urban areas (Clarke and Gaydos, 1998).  This 
index varies from zero to one, with one indicating a perfect spatial match. 
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Because of the computational requirements of this approach, a limited study area was 
selected (see Figure 2) for which a full calibration was performed. Calibration was 
undertaken on a high performance PC (dual 3.6 GHz processors, 4GB RAM ) running 
the L inux operating system.  SLEUTH was calibrated to match the rate and pattern of 
development as measured by fit ratios that compared the number of urban pixels and the 
number of urban clusters.  The parameter set selected for this study area was able to 
match the rate of development almost perfectly (+/- 0.5% when compared to the 2000 
control data) and accurately modeled the number of urban clusters (+/- 10%).  The 
selected parameters produced a Lee and Sallee score of 0.71, indicating a high spatial 
match. Previous work (Jantz et al., 2003; Jantz and Goetz, 2005) has indicated that 
aggregating the data to larger spatial units, such as watersheds, further increases accuracy. 

2.3.4. Prediction 
 

For prediction, SLEUTH requires urban extent for initialization, an initial transportation 
network (subsequent future networks can be incorporated on user-specified dates), an 
excluded layer, slope and a hillshade, or background, image. Two future growth scenarios 
were simulated: Current Trends and Smart Growth. The excluded layer served as the 
primary instrument to differentiate between the policy scenarios but different future 
transportation networks were also created and incorporated into the model in 2010. In 
addition, the input image of urban extent was altered to include future planned 
developments in the Current Trends scenario. The Current Trends scenario assumed a 
weak implementation of PFAs provided for in the M aryland Priority Funding Act of 
1997, while the Smart Growth scenario incorporated a strong implementation of PFAs 
and stronger protections on natural resource lands. 

 
Simulations were attained through M onte Carlo averaging, which produces annual 
images of development probability. For these predictions 100 M onte Carlo runs were 
performed. A basic impact assessment on land-cover change for each future scenario was 
performed using the National Land Cover Database (NLCD) (USGS, 1999), which 
represents circa-1992 land cover, and our impervious surface map, which was used to 
represent developed lands for 2000. The results for the two scenarios are shown in  
Figure 1. 

2.3.5. Modeling the impact of the ICC 
 

In order to include the effects of the ICC on secondary development in SLEUTH runs, 
it would be necessary to estimate the relative increase in development pressure at each of 
the proposed exits as well as the change in pressure at all exits on roads that intersect the 
ICC route. While arbitrary effects can be assumed and included in the SLEUTH runs by 
lowering the exclusion probabilities around ICC exits, these amount to no more than 
guesses. Objective modeling techniques exist that are intended to estimate these effects, 
as reviewed by Ewing and Kuzmyak (2005), but these models require extensive 
parameterization and given the short time allowed by SHA for comment on the DEIS 
and SHA's failure to provide digital geographic data to the University of M aryland 



 12

researchers, such modeling was not possible. The most powerful form of such a model 
would be one that is coupled to the approach used here allowing an equilibrium solution.  

 
Two runs of SLEUTH were made with the exclusion probability maps appropriate to 
each scenario. With the ICC and without the ICC scenarios were included as previously 
noted, these are illustrative representations of the probable impact of the ICC on 
redirecting and enhancing development. These two scenarios were developed by creating 
concentric circles of enhanced probability (reduced exclusion) around those intersections 
of the proposed ICC that allow exit onto smaller roads, and the intersections of I-95 to 
exit #38 (M D Route 32) north of the ICC. The reduced exclusion in each circle and the 
extent of the circle were both estimated, as was the overall reduced exclusion throughout 
the entire study area, as necessitated to allow for the ICC exit enhancement.  

2.3.6. Estimation of impervious surface and land cover changes from 
SLEUTH results  
 
This method was used to generate several maps, which are shown in Figures 2 and 3. 
 

1. New impervious surface maps: For each HUC-14, the mean impervious surface (IS) 
percentage for all pixels shown as impervious in RESAC 2000 IS map was 
calculated. Within each HUC-14, the mean IS percentage from the 2000 
impervious surface map was assigned to all pixels shown by SLEUTH to have a 
probability of change >10%.   

 
2. Changed land cover maps for SLEUTH scenarios 

i.      The probability of change results from the RESAC 2000 land cover map to 
SLEUTH predictions were overlaid on the land cover map, shown in Figure 2. 

 
ii. The predicted development was converted to land cover classes by changing 

all pixels not developed (H igh density + Wooded urban and residential) in 2000 
to medium density residential, shown in Figure 3.  

2.4 Impacts of development on indices of biological diversity 
and stream water quality 
 
The relationships between total watershed impervious surface area and biodiversity of 
streams were examined in the ICC study area and demonstrated that percentage 
imperviousness thresholds can be established for watersheds that are good predictors of 
well-established indices of water quality such as the Integrated Biological Index (IBI). 
These refined, local calibrations were applied to the watershed imperviousness measured 
using the analysis of Landsat 7 ETM + data previously described. The thresholds are 
shown in Table 1. The same thresholds were applied to predicted impervious cover 
obtained by modeling future development as described in Section 2.2. 
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Table 1. Impervious surface area per watershed and water quality categories. Calibration 
established for Montgomery County, Maryland. 

Percentage impervious 
surface in watershed Water quality category 

<6% Excellent 
6.1-10% Good 

10.1-20% Fair 
>20.1% Poor 

 
In addition to impervious surface threshold analysis, preliminary nutrient loading in more 
than 50 HUC-14 watersheds under both the Smart Growth and Current Trends 
scenarios was performed using the PLOAD module of BASINS 3.1 
(www.epa.gov/OST/BASINS/).  By providing a table of impervious surface percentages 
per watershed, projected year 2030 land cover maps derived from SLEUTH results, 
generalized rainfall event information and Event M ean Concentration (EM C) nutrient 
values in mg/L of exported runoff for a variety of substances (see Table 2), the Simple 
M ethod within PLOAD was able to calculate rudimentary nutrient export from each 
watershed in pounds per year. 

 
Table 2. EMC Nutrient Values in mg/L based on average concentrations for United States 
land use. In instances where a range of values was possible, the lowest concentration amount 
was used. Values are from a compilation of large-scale nutrient-runoff studies conducted in the 
United States and included in River, 2000. 

Land Use/Vegetation Categories Pollutant 
Forest Agriculture Urban 

Sediment 85 500 50 to 200 
Suspended Solids 6 30 85 
Nitrogen 0.2 0.8 1.2 
Phosphorous 0.03 0.09 0.13 
Ammonia 0.01 to 0.03 0.01 to 0.26 0.01 to 9.8 
Faecal Coliforms 260 to 4,000 700 to 3,000 4,000 to 200,000 
Copper 0 0 0.03 to 0.09 
Lead 0 0 0.2 to 0.5 
Zinc 0 0 0.27 to 1.1 

 
 

2.5 Digital versions of DEIS maps 
 

The State H ighway Administration did not reply to a request for digital versions of 
2000-2010 and 2010-2030 planned development, Expert Land Use Panel (ELUP) No 
Action allocations (residential and employment) and ELUP Secondary Development 
(residential and employment), for a total of six GIS coverages so it was necessary to hand 
digitize the maps supplied in the DEIS. Figure IV-22 in the ICC DEIS was used for the 
“Planned-near future Projects/Developments (Construction to begin prior to 2010)” and 
Figure IV-25 for “Planned Future 2030 Projects/Developments.”  All development 2000-
2030 proposed by the DEIS is shown in Figure 2d. 
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In the ICC DEIS, Figure IV-30 (10 sheets) has some of the same information but Sheet 
5 (covering the area north of Laurel to Rocky Gorge to Burtonsville to Olney) has a 
legend that is inconsistent with the nine other sheets of the same series. M any of the 
maps in Figure IV-30 in the DEIS have errors in the legends where colors do not match 
the colors used in the actual map (particularly for the PFAs). 
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3. Results 

3.1 Predicted future development, with and without the ICC 

3.1.1. Analysis of Traffic Analysis Zone Land Use Assumptions 
 

For purposes of evaluating the effects of the ICC on regional air quality, the 
M etropolitan Washington Council of Governments and Transportation Planning Board 
in 2004 adopted Round 6.4 and 6.4A Cooperative Forecasts for employment, population 
and households to 2030 by Traffic Analysis Zone (TAZ), with the Round 6.4 data 
representing forecast 2030 land use without the ICC and Round 6.4A representing 
forecast 2030 land use with the ICC. A review of this data made it clear that there were 
relatively small differences in the scenarios as shown in the TAZ tables.  Furthermore, 
some TAZs were as small as 50 acres, while the largest cover more than 20 square miles 
(12,800 acres).  The average size is nearly 4 square miles (2,560 acres). The TAZ 
polygons proved problematic for sub-watershed level analysis of differences between 
scenarios. 

 
An average-sized TAZ contained more than 10,000 of the 30m x 30m pixels used in the 
satellite data-driven growth and water quality models. M oreover, the TAZ polygons 
provided no information on exactly where within that 10,000 pixel matrix growth is 
projected to occur. As a result, the TAZ-based analysis approach was rejected in favor of 
modeled Landsat pixel-based growth projections using the SLEUTH model. 

 

3.1.2. Changes in residential land cover estimated using SLEUTH  
  
The SLEUTH model results were used to create a map of probability of development 
under the Current Trends and Smart Growth scenarios, shown in Figure 1.  The amount 
and spatial distribution of new development predicted by SLEUTH and the DEIS 
ELUP process are shown in Figure 2, overlaid on the 2000 land cover map of the region 
shown in Figure 2a. The modeled development under Current Trends, shown in Figure 
2b, and Smart Growth, shown in Figure 2c, were both significantly more than the DEIS 
suggests, which is shown in Figure 2d. The predicted changes in development converted 
into future land cover are shown in Figure 3 which gives the actual land cover in 2000 
and the probable land cover modeled here and proposed by SHA in 2030 based on the 
ELUP average forecast.  The impervious surfaces in 2000 and those predicted by 
SLEUTH for 2030 under the two scenarios are shown in Figure 4.  

 
The model results are compared with the DEIS ELUP total and percentage growth in 
Table 3. 
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Table 3. Total residential area in 2000 (2000 Land Cover), predicted area in 2030 according 
to the DEIS Expert Land Use Panel (2030 DEIS ELUP) and in this study (2030 Smart 
Growth, 2030 Current Trends). Percentage growth under the three predictions is given in the 
last column. 

 
Residential 
area (acres) 

Growth 2000 to 
2030 (acres) 

Percent Growth 

2000 Land Cover 136,979 -  
2030 DEIS ELUP 147,754 10,775 8% 
2030 Smart Growth  182,064 45,085 33% 
2030 Current Trends 198,426 61,447 45% 
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Figure 1. Existing development and SLEUTH results for probability of new development by 
2030 in study area. Black shows areas developed in 2000. Green shows land that cannot be 
developed (parkland, wetland etc.). Red shows areas with high probability of development. 
Yellow shows areas with low probability of development. White shows areas very unlikely to 
develop.  
 
 
 
 
 
 
 
 

Current 
Trends 
Forecast 
using 
SLEUTH 
model 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Smart 
Growth 
Forecast 
using 
SLEUTH 
model 
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Figure 2. Predicted development by 2030 in the study area under overlaid on the current 
land use. (a) 2000 land cover map (b) Current Trends scenario, (c) Smart Growth scenario, (d) 
DEIS ELUP. For (b) and (c) probabilities of development shown by color - Red (high)-orange-
yellow (low). 
 
   (a) 2000 Land Cover                           (b) 2030 Current Trends Scenario 

 
 
 

 
 

   (c) 2030 Smart Growth Scenario      (d) 2030 Expert Land Use Panel ICC DEIS 
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Figure 3. Land cover in the study area and land cover predicted in 2030. (a) Land cover in 
2000. (b) Predicted 2030 land cover under Smart Growth. (c) Predicted 2030 land cover under 
Current Trends scenario. (d) Predicted 2030 land cover by DEIS ELUP. 
 
        (a) Land Cover in 2000                       (b) 2030 Smart Growth Land Cover 

 
 
 
 

(c) 2030 Current Trends Land Cover      (d) 2030 Expert Land Use Panel ICC DEIS 
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Figure 4. Impervious surface in 2000 and predicted for 2030 averaged for HUC-14 water 
sheds classified into ranges relevant to impacts on stream water quality. (a) Impervious 
surface in 2000 from observations; (b) Current Trends 2030 scenario; (c) Smart growth 2030 
scenario. Colors indicate in percentage impervious surface classified into ranges relevant to 
impacts on stream water quality. Legend gives ranges of percentage imperviousness. For exact 
data see Table 4. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 
(b) 2030 Current Trends scenario                        (c) 2030 Smart Growth scenario 

(a) 2000 
Observed 
Impervious Cover 
Percent by HUC-
14 Watersheds 
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Table 4. Imperviousness of 14-digit watersheds in the ICC study area was measured using 
satellite remote sensing (RESAC 2000) and modeled for the year 2030 using the Sleuth 
model under Smart Growth rules and Current Trends. These data were used to construct 
Figures 4 and 5. 

Watershed identifiers Measured 
IS % 

Predicted 2030 IS % Predicted changes 
from 2000 to 2030 (%) 

Watershed  Sub-Watershed HUC-14 Code 2000 
(RESAC) 

Smart 
Growth  

Current 
Trends 

Smart 
Growth 

Current 
Trends 

Patuxent River Middle Patuxent River 02060006010056 13.02 16.68 20.50 3.65 7.48 

Patuxent River Middle Patuxent River 02060006010057 6.56 16.43 20.41 9.87 13.85 

Patuxent River Middle Patuxent River 02060006010058 8.85 19.21 22.12 10.36 13.27 

Patuxent River Middle Patuxent River 02060006010059 8.87 21.93 22.82 13.06 13.94 

Patuxent River Little Patuxent River 02060006010062 15.47 15.47 15.47 0.00 0.00 

Patuxent River Little Patuxent River 02060006010063 17.47 30.74 32.42 13.28 14.96 

Patuxent River Little Patuxent River 02060006010064 25.79 38.62 40.02 12.83 14.22 

Patuxent River Little Patuxent River 02060006010065 26.48 43.54 45.48 17.06 19.00 

Patuxent River Little Patuxent River 02060006010066 11.29 25.82 28.57 14.53 17.28 

Patuxent River Brighton Dam 02060006020004 0.69 2.62 4.15 1.93 3.46 

Patuxent River Rocky Gorge Dam 02060006020005 1.20 5.07 7.50 3.87 6.30 

Patuxent River Rocky Gorge Dam 02060006020006 5.53 10.36 12.52 4.83 6.99 

Patuxent River Rocky Gorge Dam 02060006020007 14.65 27.69 31.24 13.03 16.59 

Patuxent River Rocky Gorge Dam 02060006020008 1.71 5.81 8.58 4.10 6.88 

Patuxent River Rocky Gorge Dam 02060006020009 3.42 11.54 13.53 8.11 10.11 

Patuxent River Patuxent River upper 02060006020010 27.91 43.59 45.21 15.68 17.30 

Patuxent River Patuxent River upper 02060006020011 24.84 40.78 41.61 15.94 16.77 

Patuxent River Patuxent River upper 02060006020012 5.19 8.04 8.49 2.84 3.30 

Patuxent River Patuxent River upper 02060006020013 8.91 23.62 23.38 14.72 14.47 

Patuxent River Little Patuxent River 02060006020014 34.37 50.53 53.16 16.16 18.78 

Patuxent River Little Patuxent River 02060006020016 17.68 29.27 30.83 11.59 13.15 

Patuxent River Western Branch 02060006030101 26.62 40.56 40.88 13.94 14.26 

Patuxent River Western Branch 02060006030102 13.80 29.34 29.91 15.54 16.11 

Patuxent River Western Branch 02060006030103 9.60 23.14 24.53 13.54 14.93 

Patuxent River Western Branch 02060006030104 14.77 26.39 26.41 11.62 11.64 

Patuxent River Western Branch 02060006030105 30.06 46.47 46.60 16.41 16.54 

Patuxent River Western Branch 02060006030106 16.55 30.33 31.56 13.79 15.01 

Patuxent River Western Branch 02060006030107 6.03 17.09 19.99 11.06 13.96 

Patuxent River Western Branch 02060006030108 4.55 12.60 14.42 8.06 9.88 

Patuxent River Western Branch 02060006030126 0.88 3.79 3.79 2.91 2.91 

Washington Metro. Seneca Creek 02070008030128 2.70 8.44 10.68 5.74 7.98 

Washington Metro. Seneca Creek 02070008030129 24.29 35.18 36.73 10.89 12.44 

Washington Metro. Seneca Creek 02070008030130 26.34 35.86 37.09 9.52 10.74 

Washington Metro. Seneca Creek 02070008030131 20.17 31.07 32.45 10.90 12.29 

Washington Metro. Seneca Creek 02070008030135 80.14 80.14 80.14 0.00 0.00 

Washington Metro. Potomac R. MO Cnty 02070008040151 42.27 49.50 50.29 7.23 8.02 

Washington Metro. Potomac R. MO Cnty 02070008040176 25.68 37.15 37.99 11.47 12.31 

Washington Metro. Potomac R. MO Cnty 02070008040177 7.92 15.92 16.52 8.00 8.60 

Washington Metro. Cabin John Creek 02070008040201 18.24 30.90 31.21 12.65 12.96 

Washington Metro. Potomac R. MO Cnty 02070008040226 20.44 28.55 28.84 8.11 8.40 

Washington Metro. Potomac R. MO Cnty 02070008040226 33.50 34.96 34.96 1.46 1.46 

Washington Metro. Potomac R. MO Cnty 02070008040226 30.50 30.50 30.50 0.00 0.00 
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Washington Metro. Rock Creek 02070010020101 4.11 13.31 15.68 9.20 11.57 

Washington Metro. Rock Creek 02070010020102 14.99 27.42 28.72 12.43 13.73 

Washington Metro. Rock Creek 02070010020103 6.78 15.96 17.13 9.18 10.35 

Washington Metro. Rock Creek 02070010020104 27.67 36.41 36.77 8.74 9.10 

Washington Metro. Rock Creek 02070010020105 28.24 37.06 37.20 8.81 8.96 

Washington Metro. Rock Creek 02070010020106 35.69 43.48 43.60 7.79 7.91 

Washington Metro. Rock Creek 02070010020106 36.32 36.28 36.28 0.00 0.00 

Washington Metro. Rock Creek 02070010020106 89.00 89.00 89.00 0.00 0.00 

Washington Metro. Rock Creek 02070010020106 33.50 33.50 33.50 0.00 0.00 

Washington Metro. Anacostia River 02070010030126 2.55 11.05 12.86 8.50 10.31 

Washington Metro. Anacostia River 02070010030127 3.62 14.59 16.47 10.97 12.85 

Washington Metro. Anacostia River 02070010030128 25.40 39.71 40.57 14.31 15.18 

Washington Metro. Anacostia River 02070010030129 32.47 39.75 40.05 7.28 7.58 

Washington Metro. Anacostia River 02070010030129 65.44 67.55 67.55 2.11 2.11 

Washington Metro. Anacostia River 02070010030129 60.24 60.32 60.32 0.08 0.08 

Washington Metro. Anacostia River 02070010030130 22.60 33.45 33.62 10.84 11.01 

Washington Metro. Anacostia River 02070010030130 50.46 50.51 50.51 0.04 0.04 

Washington Metro. Anacostia River 02070010030131 13.81 26.59 26.70 12.78 12.89 

Washington Metro. Anacostia River 02070010030132 21.00 33.86 34.28 12.86 13.28 

Washington Metro. Anacostia River 02070010030133 21.25 38.66 40.47 17.42 19.23 

Washington Metro. Anacostia River 02070010030134 5.30 8.90 8.97 3.60 3.67 

Washington Metro. Anacostia River 02070010030135 32.95 41.72 42.16 8.77 9.22 

Washington Metro. Anacostia River 02070010030136 36.75 44.11 44.36 7.37 7.61 

Washington Metro. Anacostia River 02070010030136 51.46 51.54 51.54 0.08 0.08 

Washington Metro. Anacostia River 02070010030151 44.60 55.01 55.01 10.41 10.41 

Washington Metro. Anacostia River 02070010030152 29.82 44.06 43.99 14.24 14.16 

Washington Metro. Anacostia River 02070010030153 39.99 49.36 50.32 9.36 10.32 

Washington Metro. Anacostia River 02070010030153 32.08 36.33 36.33 4.25 4.25 

Washington Metro. Anacostia River 02070010030154 44.90 44.90 44.90 0.00 0.00 

Washington Metro. Anacostia River 02070010030154 30.61 40.99 41.14 10.38 10.54 

Washington Metro. Rock Creek 02070010080001 27.70 27.70 27.59 0.00 0.00 

Washington Metro. Anacostia River 02070010080002 44.65 44.65 44.65 0.00 0.00 

Washington Metro. Oxon Creek 02070010080176 38.71 47.06 47.37 8.34 8.65 

Washington Metro. Oxon Creek 02070010080176 31.95 31.95 31.95 0.00 0.00 

Washington Metro. Potomac River U tidal 02070010080177 33.14 42.42 42.81 9.28 9.67 

 

3.2 Changes in impervious surfaces  
 

The anticipated growth in impervious surfaces by 2030, shown by the conversion of 
development predicted by SLEUTH into impervious surface estimates and then by 
subtracting the observed 2000 impervious surfaces, is shown in Figure 5. This analysis 
indicates a large expansion in imperviousness which would have considerable adverse 
impacts on water quality. As anticipated, this expansion is considerably less in the Smart 
Growth scenario, which is more representative of likely outcomes under the transit-
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oriented development and investment alternatives, compared to the Current Trends 
scenario, which is more representative of outcomes under an ICC build alternative. 
 
Figure 5.  Expansion in impervious surface from 2000 to 2030 for (a) Current Trends (no 
Smart Growth) and (b) Smart Growth scenario.  Model results are summarized by watershed 
(HUC-14). Colors indicate change in percentage impervious surface. For exact data see Table 4. 
 
     (a) Current Trends scenario                 (b) Smart Growth scenario 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
In comparing the impervious surface projections generated by SLEUTH with those 
included in the DEIS (Appendix L-9), the percentage of developed land anticipated in 
2030 is remarkably similar.  A large difference is found, however, in the year 2000 
impervious surface estimates, and thus in the amount of growth that is projected to occur.  
Table 5 shows DEIS values compared to SLEUTH projections.  The year 2000 
impervious surface estimates included in the DEIS seem to significantly overestimate the 
percentage of impervious land in all four of the included HUC-8 watersheds.   

 
So while the year 2030 Corridor 1/Current Trends values for impervious surface in the 
Rock Creek watershed, for example, are within 2% of one another, this represents an 
impervious surface increase of only 1.60% since 2000 using the DEIS figures, but an 
increase of 6.92% using SLEUTH. 
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Table 5. Year 2000 and 2030 Impervious Surface Estimates from DEIS Appendix L-9, 
RESAC 2000 Impervious Surface map and SLEUTH under Current Trends and Smart 
Growth scenarios. 

Watershed details DEIS This Study 
Watershed Subwatershed Total 

Acres 
within 
SCEA 
Boundary 

2000 
Percent 
Impervious 

No Action 
(2030) 
Percent 
Impervious 

Corridor 1 
Percent 
Impervious 

RESAC 
2000 
Percent 
Impervious 

SLEUTH 
2030 
Current 
Trends 

SLEUTH 
2030 
Smart 
Growth 

Washington 
Metro 

Anacostia 
River 

81,458 38.22% 40.37% 41.85% 28.01% 36.20% 35.73% 

Washington 
Metro 

Cabin John 
Creek 

16,424 32.42% 32.90% 32.90% 17.74% 31.03% 30.04% 

Washington 
Metro 

Rock Creek 39,252 31.59% 32.38% 33.19% 23.61% 30.52% 29.98% 

Patuxent 
River 

Rocky Gorge 
Dam 

34,208 9.74% 11.89% 12.80% 3.48% 11.39% 8.99% 

 

3.3 Impacts of development on indices of biological diversity 
and stream water quality 
 
Thresholds for “excellent,” “good," “fair” and “poor” water quality as predicted by 
measured 2000 and predicted 2030 impervious surfaces for HUC-14s are shown for two 
SLEUTH scenarios in Figure 4. As anticipated, the Current Trends scenario leads to 
higher levels of development in outlying areas than the Smart Growth scenario, thus 
producing higher impervious surface percentages in the outer watersheds and a larger 
number of watersheds with degraded water quality. 

 
The estimated nutrient loading for the Year 2030 under both Smart Growth and Current 
Trends scenarios is shown in Figures 6 and 7 for nitrogen and phosphorous.  The analysis 
indicates that the spread of development primarily to the north and west will result in 
higher nutrient load concentrations in a majority of the watersheds studied.  I t is clear 
that the Current Trends scenario results in higher nutrient loads in the outlying 
watersheds of the study area than under the Smart Growth scenario.  The same 
geographic distribution of worsening water quality that is demonstrated for nitrogen and 
phosphorous was seen for all of the pollutants studied (ammonia, lead, copper, faecal 
coliform, zinc). Because of the generalized nature of the input nutrient data used, caution 
must be exercised when examining the actual numeric results.  However, the 
demonstrated trend is a likely representation of the future stream quality in this area 
under each scenario.  M odel results are summarized by watershed (HUC-14) with 
darkening colors indicating higher nutrient export from the watershed. 
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Figure 6. Projected Total Nitrogen export in pounds/year from each watershed for (a) Year 
2000, (b) 2030 Smart Growth scenario, and (c) 2030 Current Trends scenario. 
 
(a) Estimated 2000 Loading  (b) Smart Growth Scenario 

  
 

        (c) Current Trends Scenario 
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Figure 7. Projected Total Phosphorous export in pounds/year from each watershed for (a) 
Year 2000, (b) 2030 Smart Growth scenario, and (c) 2030 Current Trends scenario. 
 
(a) Estimated 2000 Loading  (b) Smart Growth Scenario 

  
 

          (c) Current Trends Scenario 
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4. Discussion 

4.1 Extent and spatial distribution of future development 
 

The DEIS recognizes that the major environmental impacts of the ICC will be in the 
secondary development that it induces in addition to the new road and all its associated 
civil engineering impacts.  

 
The location of secondary development is critical because, in general, development within PFAs is 
consistent with the State’s Smart Growth policies, whereas development outside PFAs is inconsistent with 
those policies, as described previously.  (DEIS p. IV-368) 
 

These induced impacts are in addition to the normal expansion of development that is 
anticipated to occur irrespective of the building of the ICC. The future development is 
considered in the DEIS under four categories as shown below. 

. 
1. Planned/near future projects/developments. Construction to begin prior to 2010 

(shown in Fig IV 22 - 11/4/2004 - G:\4752\10\Docs\Rpt\DEIS-SCEA-
10.25.04\Figures\GIS mxd's\Fig_IV-22_Present_LU_Tabloid.mxd)  

1.1 Near future transportation projects  
1.2 Near future development  

 
2. Planned Future 2030 Projects/Developments (shown in Fig IV 25 11/4/2004 - 

G:\4752\10\Docs\Rpt\DEIS-SCEA-10.25.04\Figures\GIS mxd's\Fig_IV-
25_Future_LU_Tabloid.mxd)  

2.1 Planned Future Transportation Projects  
2.2 Other Planned Future Projects/Developments  
 

3. Development that would occur if the No Build option were adopted (shown in Fig 
IV 25 11/4/2004 - G:\4752\10\Docs\Rpt\DEIS-SCEA-10.25.04\Figures\GIS 
mxd's\Fig_IV-25_Future_LU_Tabloid.mxd) 
 
4. Future land use (2010-2030). Secondary Development (shown in Fig IV 25 

11/4/2004 - G:\4752\10\Docs\Rpt\DEIS-SCEA-10.25.04\Figures\GIS 
mxd's\Fig_IV-25_Future_LU_Tabloid.mxd) 

4.1 Potential New Development to Accommodate ELUP's No Action 
Allocations - No Action Residential  

4.2 Potential New Development to Accommodate ELUP's No Action 
Allocations - No Action Employment  

4.3 Potential Secondary Development to Accommodate ELUP's Corridor 1 and 
Corridor 2 Allocations - ELUP Corridor 1 residential  

4.4 Potential Secondary Development to Accommodate ELUP's Corridor 1 and 
Corridor 2 Allocations - ELUP Corridor 1 employment  
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The first category consists of projects that are very likely to be implemented, irrespective 
of the ICC. The second category is planned projects that are also likely to be 
implemented, but which may be affected in their economic and political viability by a 
decision to build the ICC vs. advancing a more transit-oriented development and 
investment alternative. The third category is development beyond what is already planned 
(1& 2) that might occur if the No Action Alternative were exercised but also might be 
redirected under a transit-oriented development and investment alternative. The fourth 
category is the secondary development that the agencies preparing the DEIS believe 
would be induced by the new access provided by the ICC.   
 
Category 1-3 growth estimates were obtained from the M etropolitan Council of 
Governments (M WCOG) and were treated by SHA as a baseline. Ewing and Kuzmyak 
(2005) state that:  
 

The existing baseline from MWCOG became suspect when it was revealed that, while MWCOG had 
never included the ICC in any of its transportation planning analyses, Montgomery County actually had 
been assuming the ICC in place for several years.  Since the allocations of growth to TAZs at the county 
level fall within the purview of each county, and these forecasts are subsequently used by MWCOG in the 
regional planning process, there was concern that MWCOG no-build baseline was tainted by 
Montgomery County’s assumption.  (Ewing and Kuzmyak, 2005)  
 

While the No Action Alternative development predictions were reconsidered, the 
analysis resulted in a counterintuitive outcome. 
 

Rather than the panel recommending that the no-build growth allocations for zones immediately adjacent 
to the highway be scaled back, the majority of panelists recommended that MWCOG growth allocations be 
increased.  This reallocation was done without apparently considering that the transportation capacity of 
zones receiving additional growth was already strained, and that later reallocations to reflect the presence 
of the ICC would begin to bump up against development capacity ceilings and hence would show lesser 
impacts than if begun with a lower baseline.(Ewing and Kuzmyak, 2005) 

 
Category 4 growth—development induced by the ICC itself—will occur as a result of 
population growth, additional employment and zoning opportunities exploited by 
developers. The location and extent of these pressures and the resultant growth are all a 
matter of judgment: No certainty can be placed in any opinion or forecast. In order to 
estimate the extent and location of this type of future development, the ICC established a 
group of 15 individuals—the “Expert Land Use Panel” (ELUP) —and sought their 
opinions in a structured consultation. 

 
The ELUP was established as an advisory group for the ICC project to estimate differences in the amount 
and location of future households and jobs (secondary development) for the Alternatives Retained for 
Detailed Study (ARDS), including the No-Action Alternative. The ELUP process is included as part of 
SHA’s SCEA Guidelines (SHA, 2000) for select projects. Due to the complexity of the project, an advisory 
panel was selected to identify future land use scenarios since there were differing viewpoints among local 
jurisdictions, agencies and special interest groups. The results of the panel’s estimates were then used in 
developing future land use maps for use in the SCEA. The selection process for panel members was 
conducted through nominations by federal, state and local agencies, a credential review and through a 
series of interviews by the panel’s facilitator. The ELUP convened six times, from November 2003 
through May 2004. (ICC DEIS IV)  
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The use of such expert panels is well established. 
 

The ELUP used a well-developed research technique known as the Delphi process to estimate future land 
use impacts associated with each of the ICC ARDS. This process is a highly structured technique in which 
participants provide their individual assessment of likely future events. The use of expert panels and the 
Delphi process are widely recognized methods for analyzing transportation and land use alternatives 
(NCHRP, 2002; NCHRP, 1998; FHWA, 2002) This process was administered through each panelist 
completing iterative rounds of questions, and having a moderator tally and summarize the results of each 
round to provide overall results. The ELUP was comprised of 15 individuals, all of whom had their own 
viewpoints and opinions. (ICC DEIS IV) 
 

The strengths and weaknesses of the process, once established, are also well-known. The 
most obvious flaw is the fact that divergent views are not represented in the results, since 
only one projection is presented as the conclusion with no indication of variation in 
opinion. 
 

For the purposes of the SCEA, estimates from all 15 individuals were processed into one representative 
estimate per forecast zone (one household and one employment) using a statistical average. This statistical 
average does not always allow for individual panelist viewpoints and opinions to be clearly 
represented.(DEIS p. IV 359)  

 
Thus wide differences in opinion among panelists as to which areas would receive or lose 
development due to the ICC tended to cancel one another out and produce little 
composite changes (Ewing and Kuzmyak, 2005). 

 
The ELUP members were selected because of their technical expertise, not because their 
values reflect the values of society. The group put together for the Delphi exercise will 
pass judgment knowing their opinion might influence the outcome of the decision to 
build or not to build. Hence, there is an uncontrolled bias inherent in the selection of 
ELUP members. 

 
Ewing and Kuzmyak (2005) found large differences between their modeled growth 
allocations and those based only on expert opinion. The two differed sufficiently to 
suggest that the two processes are not mere substitutes for one another.  For example 
(Note: Figure references are to Ewing and Kuzmyak, 2005) 

 
In Montgomery County, where the ICC would seemingly have its greatest impact, the model based 
forecasts of growth in both jobs and households were about three times greater than those based on expert 
opinion only (see Figures 2 and 3).  Whereas the 12 panelists who relied on judgment forecasted an 
average growth of 11,075 households and 14,697 jobs for the Southern Alignment, we forecasted increases 
of 30,424 households and 46,916 jobs.  Differences were not uniform across the county. 
 
Prince George’s County proved to be another area with divergent forecasts (see Figures 6 and 7).  County 
officials are concerned that the ICC will siphon off future economic development in favor of Montgomery 
County.  Somewhat in response to this concern, panelists relying on expert opinion forecasted modest 
growth of households and jobs with the ICC, specifically, increases of 3,800 households and 4,864 jobs for 
the Southern Alignment and 3,711 households and 4,640 jobs for Northern Alignment.  Using 
accessibility information, we forecasted considerably larger increases: 14,603 households and 46,722 jobs 
for the Southern Alignment and 11,803 household and 30,099 jobs for the Northern Alignment.  The 
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reason for these differences is telling.  Much of the new growth would be located in the more suburban 
portions of Prince George’s County, not in the older inner core, and particularly in places that would be 
well served by the ICC eastern extension into Prince George’s County:  Beltsville, Muirkirk, Laurel and 
Laurel Pines. 
 
In Washington DC, the existence of transit infrastructure and supportive development may mitigate the 
impacts of the ICC (see Figures 8 and 9).  Nevertheless, we projected somewhat greater losses for the 
District than did the rest of the panel: losses of 367 households and 5,305 jobs for the Southern Alignment, 
and 4,326 households and 15,565 jobs for the Northern Alignment.  The other panelists forecasted 
average losses of only 108 households and 1,795 jobs for both ICC alignments. This is a case in which the 
two forecasting approaches not only differed, but differed in a relative sense between alignments. (ICC 
DEIS IV) 
 

The results presented in this study indicate significantly greater development by 2030 
than the DEIS suggests, as Figure 8 shows, and, irrespective of total amount, a very 
different spatial distribution of development.  Not only is there a vastly different quantity 
of development between the model results and the DEIS, but also the spatial distribution 
of development of some of the DEIS proposals is unrealistic—for example, the 
development proposed by the DEIS along Rocky Gorge reservoir. 
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Figure 8.  Differences in predicted development between 2000 and 2030 between DEIS 
ELUP and modeled development using, (a) Current Trends scenario, (b) Smart Growth 
scenario.  Red shows land predicted to develop in this study’s two scenarios, but not by the 
DEIS ELUP. Yellow shows land predicted to develop by the DEIS ELUP, but not in this study’s 
two scenarios. 

The significance of underestimating the ICC's impact depends on which category of 
future development is underestimated. Differences in Planned development (both 2000-
2010 and 2010-2030) or of the additional development anticipated under the No Action 
Alternative are of lower relevance, since they cannot be firmly attributed to the building 
of the ICC. However, both the Planned and No Action Alternative can affect the 
estimates of the component of development that can be attributed solely to the ICC, 
since overestimates reduce the apparent ICC impact. Differences in estimates of 
secondary development as a result of the road are obviously relevant but the 
underestimation presented in the DEIS serves to minimize the amount of ICC-
generated housing, employment, services and secondary road development. 

 
In summary, the DEIS acknowledges the significance of secondary development, 
although it is vastly underestimated in the maps and data presented. 

 

 (a) DEIS ELUP vs. Current Trends Scenario (b) DEIS ELUP vs. Smart Growth Scenario 
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These future 2030 projections show that an ICC build alternative would not encourage extensive 
residential growth that would be inconsistent with past growth trends.” (DEIS p IV 361).   
These future 2030 projections show that an ICC build alternative would not encourage extensive commercial 
growth that would be inconsistent with past growth trends or would substantially differ between the No-
Action and build alternatives. (DEIS p. IV 363)  
 

However, SLEUTH captures past growth trends explicitly and uses these to project 
development into the future, while the ELUP projections cannot be considered realistic. 
 

4.2 The ICC and the Maryland Priority Funding Act of 1997 
 

This analysis confirms the considerable degree to which the ICC contravenes existing 
policies that have sought to protect natural resources and less-developed land from 
development that would degrade environmentally sensitive areas. Even with ELUP's 
apparent underestimate of secondary development suggested by the modeling results 
presented here, the DEIS shows significant development outside the PFAs (DEIS Fig 
IV 21). Yet the DEIS states the opposite, saying “the ICC complies with Maryland’s Smart 
Growth Initiatives.” 

 
The M aryland PFA Act of 1997 was part of a legislative package known collectively as 
the Smart Growth Initiatives. The intent of Smart Growth is to direct state funding for 
growth related projects to areas designated by local jurisdictions as PFAs. Smart Growth 
seeks to guide development to existing towns, neighborhoods and business areas directing 
state infrastructure improvements to these locales. As the centerpiece of M aryland's 
Smart Growth legislation, the PFA law provides a legal framework to guide the 
investment of state-funded transportation projects that are located inside PFAs, except in 
extraordinary circumstances. M aryland’s nationally recognized Smart Growth laws 
encourage land inside PFAs to be used efficiently in order to reduce the amount of sprawl 
outside PFAs. I ts goals have been more or less supported through the planning, zoning, 
growth management and preservation policies that have been employed by M -NCPPC 
and its two counties over many years. 
 
Yet approximately 64% of the proposed ICC Corridor 1 and approximately 35% of 
Corridor 2 lies within a PFA (DEIS Figure IV-4). The “escape clause” used in the DEIS 
is the concept of “connecting PFAs.” 

 
State may provide funding for a transportation project not in a PFA if the project serves to connect PFAs 
(here, I-270 and I-95 areas), provided that development is concentrated in suitable areas such as existing 
population centers, sensitive areas are protected, resource areas are protected in rural areas, and 
development that could detract from main street areas is constrained.  The Build Alternatives satisfy these 
requirements. 
 
In addition, an ICC would serve to connect the PFAs along I-270 and I-95. Maryland Department of 
Planning, State Highway Administration, and the Maryland Department of Transportation will 
perform the analysis of the proposed alternatives to determine the connecting PFA’s status of the Build 
Alternatives in accordance with Section 5-7B-05 of the Annotated Code of Maryland. (DEIS p. IV-101-
102)  
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Connecting PFAs, however, could be achieved in much less damaging ways, such as 
investment in H igh Occupancy Toll lanes and transit improvements along a more 
southern route following existing expressways contained wholly within the PFAs 
(Environmental Defense, 2005). 
 
While the DEIS concedes that the alternate routes all pass outside PFAs, what is not 
discussed is the fact that those segments that fall just within PFAs are, in fact, at their 
outermost fringes. A major road placed on the edge of existing development will 
inexorably lead to intensified development both on the existing suburban southern side 
and on the currently undeveloped northern side. No artery supplies only one side. 
Without legislation and other preventative measures—none of which are addressed in the 
DEIS—it is obvious that the ICC will induce secondary development around its access 
points, the secondary access points on intersecting major highways (some of which extend 
tens of miles away from the ICC) and at least half of the exits, which are in areas that are 
currently undeveloped.   

 
The inverse of the induced growth expected at the periphery and outside PFAs, as a 
result of major road construction, is the impact on Washington, D.C. The rapid 
peripheral development that Smart Growth was intended to prevent is accompanied by 
attracting employment, housing and associated services away from the urban core. The 
DEIS underestimates the extent of such losses, depending as it does on the ELUP 
process that in turn depend on expert opinion without a land allocation model (Ewing 
and Kuzmyak, 2005). 

 

4.3 Impervious surface and development to 2030  
 

Impervious area relates to both direct and indirect effects on the natural resources within 
the study area. Aside from actual displacement and loss of a resource by a new impervious 
footprint, the potential effects include reduced infiltration to groundwater table; increased 
runoff and subsequent erosion; flooding; and increases in surface water temperatures of 
receiving streams. These effects may result in negative impacts to the surrounding 
environment (DEIS p. IV-407). 

 
The DEIS employs a very crude technique to estimate impervious surface, using a table 
of percentage impervious for each land cover type to convert a map of land cover to 
imperviousness. Unfortunately the percent impervious surface values that were used in 
the DEIS are not to be found in the referenced source, however they are said to be single 
values for each land cover type. 

 
MDP Land use data was used to estimate the trend in impervious area for the entire SCEA area. The method 
used to estimate the impervious area was based upon DNR’s Surf Your Watershed Percent Impervious Surface 
Indicator (DNR 2004). The impervious surface was calculated for MDP land use categories including 
residential (low, medium and high), commercial, industrial, institutional, barren land and transportation. 
The amount of acres of each land use type per watershed was multiplied by the percent of impervious surface of 



 34

each land use type. The percent impervious surface for each land use type was based on the U.S. Soil 
Conservation Services TR-55 Manual.(DEIS p IV-407)  
 

Studies by the RESAC have shown that this method can be very unreliable in the ICC 
study area (Goetz et al. 2004a, Dougherty et al., 2004), which may explain the 
unrealistically low estimates of 2000 baseline impervious surface included in the DEIS.  
 
Table 6.  RESAC impervious surface statistics for each MD Department of Planning land 
use class within the ICC study area. Note the standard deviation is often close to the mean, 
indicating wide variation in imperviousness within the one land use class. 

Maryland Department of Planning 
Land Use Classes 

RESAC 2000 impervious 
surface from satellite data 

Code Name Average % Std Dev 
11 Low Density Residential 10 17 
12 Med Density Residential 23 22 
13 High Density Residential 42 29 
14 Commercial 65 34 
15 Industrial 61 37 
16 Institutional 31 36 
17 Extractive 10 26 
18 Open Urban Land 10 22 
21 Cropland 2 11 
22 Pasture 5 18 
23 Orchards, Vineyards 8 22 
25 Row/Garden Crops 2 6 
41 Deciduous Forest 3 12 
42 Evergreen Forest 2 9 
43 Mixed Forest 4 14 
44 Brush 8 21 
50 Water 2 9 
60 Wetlands 8 18 
72 Bare Exposed Rock 4 13 
73 Bare Ground 15 30 
80 Transportation 69 32 
241 Feeding Operations 15 25 
242 Agricultural Buildings 12 29 

 
Table 6 shows the wide variation in impervious surface cover within every M D 
Department of Planning land use class, hence the inaccuracy caused by assuming a single 
value of imperviousness for each class, as was used in the DEIS. 
 
In comparing the impervious surface projections generated by SLEUTH with those 
included in the DEIS, the percentage of impervious surface anticipated in 2030 is 
remarkably similar.  A large difference is found, however, in the year 2000 impervious 
surface estimates, and thus in the amount of growth that is projected to occur.  The year 
2000 impervious surface estimates included in the DEIS seem to significantly 
overestimate the percentage of impervious land in all four of the included HUC-8 
watersheds.   
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The Current Trends scenario leads to higher levels of development in 2030 in outlying 
areas than the Smart Growth scenario, thus producing higher impervious surface 
percentages in the outer watersheds and producing a larger number of watersheds with 
degraded water quality. An analysis of estimated nutrient loading in 2030 under both 
Smart Growth and Current Trends scenarios indicates that the spread of development 
primarily to the north and west will result in higher nutrient load concentrations in a 
majority of the watersheds studied.   
 
I t is clear that the Current Trends scenario results in higher nutrient loads in the outlying 
watersheds of the study area than under the Smart Growth scenario.  The same 
geographic distribution of worsening water quality that is demonstrated for nitrogen and 
phosphorous was seen for all of the pollutants studied (ammonia, lead, copper, faecal 
coliform, and zinc). 
 
Some of the deleterious effects of imperviousness on physical and biological aspects of the 
environment are illustrated in Figures 9-12. 
 

4.4 General comments 
 

The DEIS states that the benefits of the ICC would outweigh the costs: 
 

The commitment of these resources is based on the understanding that residents in the immediate area, 
State and region would benefit by the improved quality of the transportation system. These benefits would 
consist of improved accessibility and safety, enhanced environmental resources, and greater homeland 
security. It is anticipated that these benefits would outweigh the commitment of these resources. (DEIS p. 
IV-412)  
 

Although there is no way to equate all benefits and costs, the DEIS’s conclusion seems to 
be based on a gross underestimate of the amount of secondary development that the ICC 
would induce.  
 
M oreover the DEIS is severely limited by the fact that it explores only two basic 
positions: to build the ICC or to adopt the No Action Alternative. Such a polarization of 
the issue is clearly not helpful. Once the No Action Alternative is rejected because of the 
need for Intercounty Connection (sic), the omission of other solutions forces the 
discussion on to which of the ICC build alternatives is better. The DEIS offers no other 
solutions. Although the DEIS states, “in addition, alternative transportation modes are to 
be considered,” they are not.  
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Figure 9: Increased impervious cover leads to increased erosion and stream siltation, 
degradation of water quality, and loss of ground water recharge capacity. 

 
 
Figure 10: The Anacostia River formerly served as a port before siltation caused by 
increased impervious cover led to its demise. 
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Figure 11: Motor vehicle traffic generates various sources of pollution that contributes to 
degraded water quality, including brake and tire dust, motor fuel and oil, and various toxic 
pollutants in vehicle exhaust. 
 

 
 
Figure 12: Poly aromatic hydrocarbon pollution in the Anacostia River, mostly from motor 
vehicles, causes a very high incidence of tumors in bull catfish and other fish. (Photo 
courtesy of James Forester/U.S. Fish and Wildlife Service.) 
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