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Groundwater 
The Preferred Alternative would not indirectly affect groundwater resources.  

Temporary Construction Impacts 
Implementation of the Preferred Alternative would result in temporary construction-related 
erosion and sediment control issues related to earthwork, clearing, and grading of 
approximately 95 acres (Gold Line Team, 2007). Uncontrolled erosion of the ground surface 
or soil stockpiles could result in silt and sediment transport to water by stormwater runoff. 
However, RTD will require the constructor to obtain a NPDES Stormwater Discharge Permit 
from CDPHE and the local jurisdictional entity for construction of the project. Construction 
documents will be required to include a stormwater management plan detailing measures 
(BMPs) to control: (i) erosion and sedimentation, and (ii) the discharge of any pollutants that 
may enter stormwater and be transported to receiving waters. FTA will require RTD to 
monitor the effectiveness of these mitigation measures during construction, assuring that 
they are effective. 

The three proposed stream crossings for the Preferred Alternative represent the greatest 
potential impact to surface water quality.  

FIGURE 3.10-3 
Gold Line Crossing Clear Creek 

 

South Platte River. Bridge construction over the South Platte River would be accomplished 
without any construction in the river. Bridge abutments would be located high on the banks 
above the river. Excavations and cleared areas 
around the abutments would be protected with 
appropriate BMPs, such as hay bales and silt fences, 
offsetting potential sedimentation impacts. 

Clear Creek. It is anticipated that the bridge piers on 
the eastern side of the creek would be constructed 
close to the water line of the creek so that the new 
piers would be in the same hydraulic flow-line as the 
existing bridge pier (Figure 3.10-3). A possible 
construction method would involve the installation of 
a cofferdam at the water line to allow the placement 
of forms, followed by placement of rebar and 
concrete. Some temporary turbidity in Clear Creek 
would result from these activities. Once the 
cofferdam is constructed, subsequent turbidity 
impacts would be small. Exposed soils on the 
uplands would be protected by appropriate BMPs, 
such as hay bales or silt fences.  

The piers located on the west side of the creek would 
be far enough from the water’s edge to avoid direct impacts. Both bridge abutments would 
be constructed on high ground and would not affect water quality.  

Ralston Creek. Construction of the single-track bridge over Ralston Creek would involve the 
construction of five piers within the riparian area of the creek; none of the piers would be 
constructed in the normal stream flow. The piers would be drilled from a rig mounted on a 
flatbed railroad car on the existing railroad bridge. Turbidity in the creek would be minimized 
using caisson construction. Appropriate BMPs would be used, such as collecting drillings to 
avoid direct contact with the water. The abutments for the bridge would be placed on high 
ground out of the immediate riparian area.  
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Cumulative Impacts  
Cumulative impacts for the Preferred Alternative would be similar to those for the No Action 
Alternative. Currently, there are approximately 8,300 acres of impervious surfaces in the 
study area. As the population increases in 2030, the amount of impervious area would 
increase by approximately 1,435 acres, assuming an average density of 10 people per acre 
and 40 percent impervious surfaces (FHWA, 2007). This would bring the total amount of 
impervious surfaces in the study area to 9,735 acres (Gold Line Team, 2007). The amount 
of landscaped areas would increase by about the same amount (40 percent of the total new 
developed area). The Preferred Alternative would result in 57 additional acres of impervious 
surfaces, much less than one percent of the impervious surfaces in 2030 in the study area.  

Regionally, the implementation of all of the FasTracks projects would have a small effect on 
the amount of new impervious surfaces. Given existing stormwater controls, water quality is 
not anticipated to degrade over existing conditions and may improve with adherence to 
more rigorous water quality controls with or without the FasTracks projects (RTD, 2007b). 

The implementation of the Preferred Alternative and the other FasTracks projects would be 
expected to increase the development density around proposed stations, reducing the 
amount of urban sprawl. As a result, slightly less land would be developed than under the 
No Action Alternative, possibly preserving more natural pervious surfaces, resulting in a 
qualitative benefit to water quality. 

CRMF 
According to the SEA prepared for the CRMF (FTA, 2009), the facility would have no 
adverse impacts on water resources with appropriate mitigation.  

At the Fox North Site, the amount of impervious area would remain approximately the same 
due to buildings and asphalt. Urban runoff, possibly containing organic sediments, oil and 
grease, metals and sediments, would be captured in onsite detention facilities, in 
compliance with current regulations.  

The site would be used to clean, store, maintain, and refuel the commuter rail vehicles. 
There would be above or underground storage tanks onsite to store petroleum products and 
other hazardous materials contained within the CRMF. The storage tanks would comply with 
all state and federal regulations. A Spill Prevention Control and Countermeasure Plan 
(SPCC) would also be created in accordance with all state and federal laws, to prevent the 
accidental discharge of contaminants to the storm sewer system.  

Temporary erosion impacts during construction for the demolition of existing buildings and 
tracks in the study area would be mitigated as required by local ordinances. 

Avoidance and Minimization Measures 
In most instances, the construction activities would avoid in-stream construction of bridge 
piers. BMPs would be used at all excavations to contain erosion and minimize potential 
water quality impacts. 

3.10.2.4  Mitigation Measures 
Mitigation techniques to reduce identified impacts to water resources are described in 
Table 3.10-7. 
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TABLE 3.10-7 
Mitigation Measures for Water Resources and Water Quality under the Preferred Alternative 

Impact Impact Type Mitigation Measures for the Preferred Alternative 
Destruction of 
riparian vegetation 

Construction • Temporary BMPs for construction, including re-establishment of 
native vegetation. 

Contaminated 
groundwater 

Construction • Dewatering water will be discharged to the storm sewer in 
accordance with discharge permit (see Section 3.11, Hazardous 
Materials). 

Groundwater Construction • Discharge into nearby storm sewer in accordance with discharge 
permit. 

Water quality Construction • Clear Creek-use of cofferdam in the creek to separate the 
excavation for the eastern bridge pier from the stream flows. 

• Ralston Creek-use of caisson construction to control turbidity levels. 
• Spill, Prevention, Control, Countermeasure Plan, if required. 

Increased runoff/ 
impervious surfaces 

Construction/
Operations 

• BMPs including, if necessary, flow attenuation devices and/or 
sediment basins. 

• Onsite detentions in accordance with local requirements (see 
Section 3.10.4, Floodplains/Drainage/Hydrology). This may benefit 
some areas that currently have no stormwater controls. 

Erosion and 
stormwater discharge 

Construction/
Operations 

• CWA Section 402 NPDES Permits, including a stormwater 
construction permit, will be followed in accordance with all local and 
state regulations. 

• Stormwater BMPs in accordance with the standards of the local 
jurisdictions or with UDFCD if the local jurisdiction does not have 
applicable standards. 

• Project specific temporary and permanent water quality plans. 
• Project specific stormwater management plans. 
• Adhere to and implement designs in compliance with MS4 permit 

elements. 
• Obtain sewer use and drainage permits for all permanent 

connections. 
• Necessary replacement of existing storm drainage facilities, at a 

minimum, will provide services equivalent to the existing facilities. 
Increase in mass 
loading 

Operations • 41st Avenue East, Federal, Sheridan, Olde Town and Ward Road 
Station: construction of on-site detention for water quality in 
accordance with municipal and state regulations and design the 
parking areas to minimize directly connected impervious areas. 

• Pecos and Arvada Ridge Station options: use of shared detention 
ponds constructed by adjoining developments in accordance with 
municipal and state regulations and parking areas designed to 
minimize directly connected impervious surfaces. 

Acquisition of 
monitoring and 
supply wells 

Operations • Operational monitoring and supply wells will be protected or 
replaced in the same or similar location depending on the site 
conditions. 

• Non-operational monitoring and supply wells abandoned in 
accordance with state requirements. 

Source: Gold Line Team, 2007 

 



GOLD LINE FINAL ENVIRONMENTAL IMPACT STATEMENT 

3.10-17 
AUGUST 2009 

3.10.3  Wetlands and Other Waters of the United States 
3.10.3.1  Introduction to Analysis 
Summary of Results 
The Preferred Alternative would result in the direct, permanent impact of 0.74 acre of 
wetlands in the Gold Line study area. Of this total, 0.15 acre is considered jurisdictional. In 
addition, the project would result in direct permanent impact to 0.19 acre of jurisdictional, 
other waters of the United States. Therefore, the Preferred Alternative would have a 
permanent impact on 0.34 acre of jurisdictional wetlands and other waters of the United 
States. Temporary impacts to wetlands would occur at Ralston Creek and would result in the 
impact of 0.25 acre of jurisdictional wetlands. A 1,400-foot section of Kershaw Ditch, a 
jurisdictional other water feature, would also be affected by construction activities. Because 
the permanent impact to jurisdictional wetlands and other water features is below the 
0.5-acre threshold for an individual permit, a Nationwide Permit has been obtained (see 
Appendix F).  

The implementation of the CRMF would have no impacts on wetlands (FTA, 2009). 

Implementation of the I-70/Kipling Interchange and Wadsworth roadway projects under the 
No Action Alternative is not likely to have impacts on wetlands because these resources are 
not located near the project areas. The I-70/SH 58 Interchange project would affect 
approximately 0.01 acre of jurisdictional wetland. Implementation of the Northwest Rail 
project may affect wetlands as a result of bridge construction over Clear Creek and along 
Little Dry Creek.  

Purpose 
Wetlands and other waters of the United States have been identified by Congress as 
important resources. The protection of these areas is critical for maintaining the physical, 
chemical, and biological integrity of the waters of the United States. As a result, impacts to 
wetlands and the other waters are closely regulated4. The loss of wetlands and the 
functional values they provide is a continuing problem in the United States. The 
development of new linear transportation infrastructure projects has the potential to add to 
that loss. Therefore, wetlands in project areas are located, identified, and evaluated. 
Designs are then assessed for the ability to avoid the wetlands all together, minimize 
impacts to them, or, as a last resort, mitigate the impacts. 

3.10.3.2  Affected Environment 
Wetlands in the Gold Line study area are described below for each of the sections of the 
Gold Line study area.  

Denver Section 
There are approximately 0.30 acre of wetlands and 1.85 acres (960 lf) of other water 
features in the Denver Section, and these are associated with the South Platte River 
(Tables 3.10-8 and 3.10-9). All acreage is considered jurisdictional by the United States 
Army Corps of Engineers (USACE) because the South Platte River is a Traditionally 
Navigable Water.  

                                                 
4 CWA Section 404; 33 CFR 328.3 and 40 CFR 230.3. 
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TABLE 3.10-8 
Summary of Wetlands within the Denver Section  

Community Type 

Hydrologic Source (Acres) Total 
(acres) 

Total 
Jurisdictional

(acres) Natural Irrigation Stormwater Combination 
Palustrine Emergent 
(PEM) - - - - - - 

PEM/palustrine 
scrub/ shrub (PSS) 

0.30 - - - 0.30 0.30 

PSS - - - - - - 

Total 0.30 - - - 0.30 0.30 
Source: Gold Line Team, 2007  

TABLE 3.10-9 
Summary of Other Water Features within the Denver Section 

Feature Length (lf) Area (acres) 
Total Jurisdictional

(acres) 
Natural Hydrology - - - 

South Platte River 960 1.85 1.85 
Total 960 1.85 1.85 
Source: Gold Line Team, 2007 

Within the Gold Line study area, the 
South Platte River is approximately 
80 feet wide, with some natural 
riffle-run complexes occurring from 
the deposition of cobble. Riparian 
buffers along the river at the bridge 
crossing encompass approximately 
1.1 acres and are a combination of 
small trees, shrubs, and grassy 
areas. The wetlands associated 
with the South Platte River are 
considered jurisdictional by the 
USACE and are shown in 
Figure 3.10-4. 
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Adams Section 
Seventeen wetlands occur in the 
Adams Section, for a total of 
3.42 acres (Table 3.10-10). Eight of 
these wetlands (0.98 acre) are classified as PEM and nine (2.44 acres) are classified as 
PEM/PSS. Seven wetlands (1.43 acres) are storm/ wastewater-related, and eight wetlands 
(1.33 acres) are associated with irrigation. One wetland area, Clear Creek, has a natural 
hydrologic source (0.54 acre) and one other wetland (0.12 acre) within the Clear Creek 
floodplain has combination hydrology of a natural high water table and stormwater runoff. 
The high salinity of this particular wetland makes it somewhat unusual within the Gold Line 
study area.  

FIGURE 3.10-4 
Highly Functional Wetlands in the Denver Section – South Platte River 

 
Source: Gold Line Team, 2007 
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TABLE 3.10-10 
Summary of Wetlands within the Adams Section  

Community 
Type 

Hydrologic Source (Acres) Total 
(acres) 

Total 
Jurisdictional

(acres) Natural Irrigation Stormwater Combination 
PEM - 0.05 0.93 - 0.98 0.05 
PEM/PSS 0.54 1.28 0.50 0.12 2.44 0.82 
PSS - - - - - - 

Total 0.54 1.33 1.43 0.12 3.42 0.87 
Source: Gold Line Team, 2007 

Four other water features, encompassing approximately 10.0 acres (4,525 lf) occur within 
the Adams Section (Table 3.10-11). Of these, 8.03 acres are irrigation-related, 1.38 acres 
are stormwater-related, and 0.65 acre is associated with Clear Creek, a natural hydrological 
source. 

TABLE 3.10-11 
Summary of Other Water Features within the Adams Section 

Feature 
Length

(lf) 
Area

(acres) 
Total Jurisdictional

(acres) 
Natural Hydrology – Clear Creek 749 0.65 0.65 
Subtotal 749 0.65 0.65 

Irrigation – Related
Named Ditches 3,025 8.03 0.25 
Subtotal 3,025 8.03 0.25 

Stormwater – Related
Ditches and Other Sites 751 1.38 0.04 
Subtotal 751 1.38 0.04 
Total 4,525 10.06 0.94 
Source: Gold Line Team, 2007 

A total of 0.87 acre of wetlands (including the wetland area associated with Clear Creek) 
and 0.94 acre of other water features are considered jurisdictional by the USACE.  

The wetlands along Clear Creek within the Gold Line study area encompass 0.54 acre and 
are classified as PEM/PSS. While much of the surrounding floodplain in this area is 
disturbed, within and along the creek, large terraces dominated by reed canary grass occur, 
and the area is bordered to the southwest by a large cattail wetland surrounded by a mature 
riparian buffer. Within the Gold Line study area, outflow from Lake Sangraco and the 
Kershaw Ditch enters the creek. Riparian habitat surrounding Clear Creek encompasses 
approximately 1.0 acre. 

The wetlands of Clear Creek were highly rated for providing good wildlife habitat (including 
potential state-listed threatened or endangered species), bank stabilization, short and 
long-term water storage, and flood flow attenuation. A pedestrian path on the north side of 
the creek provides recreation and education potential. The Clear Creek wetland area is 
shown in Figure 3.10-5. 
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The area surrounding Jim Baker 
Reservoir contains multiple historic 
gravel pits and other water features 
within the Clear Creek floodplain, 
including Lake Sangraco, Sheets 
Lake (private), Kershaw Ditch, and 
numerous other ponds and ditches 
outside the Gold Line study area. The 
Jim Baker Reservoir area includes 
the reservoir, bordered on the west by 
a large engineered wetland with 
diverse vegetation sustained by the 
Manhart Ditch, a portion of which lies 
within the Gold Line study area 
(Kruegmire, 2006). The reservoir also 
receives secondary hydrology 
through the Kershaw Ditch, which 
parallels Lake Sangraco on its return 
to Clear Creek. Significant portions of 
the ditch within the Gold Line study 
area have an established woody riparian overstory. Although they contribute to the area’s 
high functional assessment, Lake Sangraco and Sheets Lake are outside the Gold Line 
study area.  

Approximately 7.5 acres of mature woody riparian areas surround the area. An established 
multi-strata riparian area also occurs around the north side of the Jim Baker Reservoir, 
outside the Gold Line study area. Wetlands in the Jim Baker Reservoir area provide general 
wildlife habitat, long- and short-term water storage, and water quality improvement.  

Arvada Section 
Eight wetlands (1.66 acres) occur in the Arvada Section (Table 3.10-12). Two of these 
wetlands (0.14 acre) are classified as PEM and the remainder (1.52 acres) classified as 
PEM/PSS. Three wetlands (0.23 acre) are associated with irrigation and four wetlands have 
combination hydrology (0.21 acre). The wetlands associated with Ralston Creek 
(1.22 acres) have a natural hydrologic source.  

TABLE 3.10-12 
Summary of Wetlands within Arvada Section 

Community 
Type 

Hydrologic Source (Acres) Total 
(acres) 

Total 
Jurisdictional

(acres) Natural Irrigation Stormwater Combination 
PEM - 0.12 - 0.02 0.14 0.14 

PEM/PSS 1.22 0.11 - 0.19 1.52 1.40 

PSS - - - - - - 

Total 1.22 0.23 - 0.21 1.66 1.54 

Source: Gold Line, 2007 

FIGURE 3.10-5 
Highly Functional Wetlands in Adams Section – Clear Creek 

Source: Gold Line Team, 2007 
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Seven other water features, encompassing 0.74 acre (7,308 lf), occur in the Arvada Section 
(Table 3.10-13). Of these, 0.40 acre is associated with a natural hydrological source, 
0.32 acre is irrigation-related in named ditches or canals, and 0.01 acre is 
stormwater-related. A total of 0.01 acre is associated with a mixed hydrological source, 
including irrigation and stormwater, along with a high groundwater table. 

Of the 1.66 acres of wetlands, 1.54 acres are considered jurisdictional by the USACE. Of 
the 0.74 acre of other water features, 0.60 acre is considered jurisdictional. 

TABLE 3.10-13 
Summary of Other Water Features within Arvada Section 

Feature 
Length

(lf) 
Area

(acres) 
Total Jurisdictional

(acres) 
Natural Hydrology

Ralston Creek 1,683 0.40 0.40 
Subtotal 1,683 0.40 0.40 

Irrigation – Related
Named Ditches 5,222 0.32 0.19 
Subtotal 5,222 0.32 0.19 

Stormwater – Related
Ditches and Other Sites 168 0.01 0.0 
Subtotal 168 0.01 0.0 

Combination Hydrology
All  235 0.01 0.01 
Subtotal 235 0.01 0.01 
Total 7,308 0.74 0.60 
Source: Gold Line, 2007 

Ralston Creek flows parallel to Ralston Road on the eastern edge of the Arvada Section. 
This section of the creek appears to have been re-engineered and includes a pedestrian 
pathway. The creek flows west through a well-established riparian area, with the pedestrian 
path generally following the curve of 
the creek. A low area east of the path 
has been allowed to develop into a 
secondary channel that appears to 
carry flow only from storm events. This 
area sustains a large and diverse 
PEM/PSS wetland, which aids in water 
quality improvement from both the 
creek overflow and runoff from Ralston 
Road. Ralston Creek was rated highly 
for general wildlife habitat, fish and 
aquatic habitat, flood flow attenuation, 
long- and short-term water storage, 
sediment and shoreline stabilization, 
sediment/ nutrient/toxicant removal, and 
recreation and education potential. 
These wetlands are considered 
jurisdictional by the USACE. Ralston 
Creek is shown in Figure 3.10-6. 

FIGURE 3.10-6 
Highly Functional Wetlands in Arvada Section – Ralston Creek 

Source: Gold Line Team, 2007 
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Wheat Ridge Section 
Of the five wetlands (0.35 acre) that occur within the Wheat Ridge Section, one (0.03 acre) 
is classified as PEM, one (0.09 acre) is classified as PSS, and three (0.23 acre) are 
classified as PEM/PSS (Table 3.10-14). Of these, three wetlands (0.25 acre) are storm/ 
wastewater-related, and two (0.10 acre) are associated with irrigation. No wetlands in the 
Wheat Ridge Section have a natural hydrological source.  

Two other water features (0.06 acre) occur in the Wheat Ridge Section (Table 3.10-15). Of 
these, 0.04 acre is stormwater-related and 0.02 acre is associated with the Reno Ditch. 

Only 0.01 acre of wetlands and 0.01 acre of other water features within the Wheat Ridge 
Section are considered jurisdictional by the USACE.  

TABLE 3.10-14 
Summary of Wetlands within Wheat Ridge Section 

Community 
Type 

Hydrologic Source (Acres)
Total 

(acres) 

Total 
Jurisdictional 

(acres) Natural Irrigation Stormwater Combination 
PEM - - 0.03 - 0.03 - 

PEM/PSS - 0.01 0.22 - 0.23 0.01 
PSS - 0.09 - - 0.09 - 

Total 0.0 0.10 0.25 0.0 0.35 0.01 
Source: Gold Line, 2007 

TABLE 3.10-15 
Summary of Other Water Features within Wheat Ridge Section 

Feature Length (lf) Area (acres) Total Jurisdictional
(acres) 

Irrigation – Related
Named Ditches 325 0.02 0.0 
Subtotal 325 0.02 0.0 

Stormwater – Related
Ditches and Other Sites 629 0.04 0.01 
Subtotal 629 0.04 0.01 
Total 954 0.06 0.01 
Source: Gold Line, 2007 

No highly rated wetlands occur in the Wheat Ridge Section. One area, the Reno Ditch, 
sustains some structural vegetative diversity along its length in the section, but did not 
garner enough high or moderate ratings to be considered a highly functional wetland. 

3.10.3.3  Impact Evaluation 
Methodology  
All impacts were determined in GIS by using an “Intersect” function between design and 
construction layouts based on the 30% engineering plans, and the wetlands and other water 
features. Acreages were divided into impacts for the rail alignment and stations for each 
wetland and other water features. Impacts to other water features are conservative 
estimates.  

Results 
No Action Alternative 
The No Action Alternative assumes that the committed improvements described in 
Chapter 2, Alternatives Considered, would be implemented as planned by others.  
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Direct Impacts 
Roadway Projects 
Implementation of the three roadway projects under the No Action Alternative is not likely to 
impact wetlands, as no wetland resources are located near the project areas. 

Transit Projects 
The impact of Northwest Rail bridge construction over Clear Creek, just north of I-76 is 
anticipated to be similar to those associated with bridge construction for the Preferred 
Alternative where it crosses Clear Creek further to the west, near Federal Boulevard. The 
effects of bridge construction over Clear Creek associated with the Northwest Rail project 
will be addressed in detail in the environmental documentation currently being developed by 
USACE and RTD.  

Indirect Impacts 
The No Action Alternative roadway elements would involve no indirect impacts to wetlands. 

Indirect impacts to wetlands, other water features, and established riparian buffers include 
sedimentation, erosion, and noxious weed invasion. In general, these impacts are not 
quantifiable. Indirect impacts could also occur as a result of temporary construction impacts. 
Best management practices would be specified for construction to mitigate the potential for 
impacts during construction.  

Temporary Construction Impacts 
Construction impacts would be contained within the footprint of the anticipated direct 
impacts described above. 

Cumulative Impacts 
Since 1950, the amount of wetlands located in both the Gold Line study area and the larger 
Denver metropolitan area has decreased due to more than doubling of the population. 
Historically, Colorado’s wetlands only accounted for 3 percent of the surface area of the 
state. Due to a lack of regulations prior to the early 1970s, up to 50 percent of those 
wetlands have been lost, which is proportionately greater than other habitat type losses in 
Colorado (RTD, 2007b). Due to improved regulations protecting wetlands, the loss of 
wetlands will be markedly less than experienced historically. However, under the No Action 
Alternative, future land use in the Gold Line study area would be more dispersed than with 
the implementation of the Preferred Alternative, which would stimulate TOD around the 
seven stations.  

Preferred Alternative 
Direct Impacts 
Wetlands 
In total, 0.74 acre of wetlands would be impacted, of which 0.15 acre are considered 
jurisdictional. Impacts on water features would affect 0.21 acre. Total jurisdictional waters 
impacts would be 0.19 acre. Combining the jurisdictional wetland and waters impacts would 
trigger a Nationwide Permit through the USACE 404 process since total jurisdictional 
impacts would be 0.34 acre, which is below the 0.5-acre threshold (Table 3.10-16). None of 
the wetlands that would be affected by stations are jurisdictional. Temporary impacts to 
wetlands from construction are included within the construction footprint for permanent 
impacts, except where noted otherwise. These permanent impacts are briefly discussed 
below. 
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TABLE 3.10-16 
Summary of Wetlands Impacts 

 
Classification Total 

(acres) 
Total Jurisdictional 
(acres) PEM PSS PEM/PSS

Alignment Impacts1

Denver Section - - - - - 
Adams Section 0.04 - 0.48 0.52 0.02 
Arvada Section 0.13 - 0.02 0.15 0.13 
Wheat Ridge Section - - - 0.00 0.00 
Total—Trackway 0.17 0.00 0.50 0.67 0.15 

Candidate Station Impacts2

Denver Section
41st Avenue East  - - - - 0.0 

Adams Section
Pecos - - - - 0.0 
Federal  - - 0.03 0.03 0.0 

Arvada Section
Sheridan - - - - 0.0 
Olde Town  - - 0.04 0.04 0.0 
Arvada Ridge - - - - 0.0 

Wheat Ridge Section
Ward Road - - - - 0.0 
Total—Stations 0.00 0.00 0.07 0.07 0.0 
Total 0.17 0.00 0.57 0.74 0.15 
Source: Gold Line Team, 2007 
1Indirect permanent impacts are not included. 
2Temporary impacts to candidate stations are included within the construction footprint for permanent impacts. 

Denver Section  
The construction of the crossing of the South Platte River, which would be shared by 
Northwest Rail, Gold Line, and the operations of the CRMF, would result in no direct 
permanent impacts to wetlands or other waters of the U.S. The bridge feature design would 
span the entire channel with no support structures along the banks or within the river. 

Adams Section 
Construction of the new bridge across Clear Creek is estimated to impact 0.01 acre of 
jurisdictional wetlands due to abutment placement (Table 3.10-16). There would be 
permanent impact to 0.43 acre of non-jurisdictional wetlands where the track traverses to 
the south of Jim Baker Reservoir. In addition approximately 0.08 acre of other wetlands that 
are not associated with major features would be impacted. 

There are two stations that would be located in the Adams Section at Pecos Street and 
Federal Boulevard. No direct permanent impacts to wetlands would result from the 
construction of the Pecos Station. Construction of the Federal Station would have an impact 
on 0.03 acre of non-jurisdictional wetlands.  

Arvada Section 
There would be direct permanent impacts to 0.15 acre of wetlands from trackway 
construction within the Arvada Section (Table 3.10-16). Of these wetlands, 0.13 acre are 
considered jurisdictional.  

This assumes 0.12 acre of permanent impacts to jurisdictional PEM/PSS wetlands 
associated with the Allen-Rand Ditch. Permanent impacts to Ralston Creek are less than 
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0.01 acre of permanent impact from the placement of pilings within the wetlands 
surrounding the creek. Due to the height of the bridge, there would be no indirect permanent 
effects on wetland vegetation from bridge shading. In addition approximately 0.02 acre of 
other wetlands that are not associated with major features would be impacted. 

Of the stations planned for the Arvada Section, only the Olde Town Station would affect 
wetlands, impacting 0.04 acre of non-jurisdictional wetlands.  

Wheat Ridge Section 
There would be no impacts to wetlands as a result of the trackway or stations in the Wheat 
Ridge Section. 

Other Water Features 
The Preferred Alternative would result in a direct permanent impact to 0.21 acre of other 
water features along the trackway (Table 3.10-17); of this, 0.19 acre is considered 
jurisdictional. Of these, 100 percent are irrigation related. There would be no impacts related 
to station development. The impacts specifically related to CDOT ROW are limited to the 
area around I-76.  

TABLE 3.10-17 
Summary of Impacts to Other Water Features 

 
Classification

Natural 
(acres) 

Irrigation 
(acres) 

Stormwater 
(acres) 

Total 
(acres)1 

Total Jurisdictional
(acres) 

Alignment 1 
Adams Section - 0.03 - 0.03 0.01 
Arvada Section - 0.18 - 0.18 0.18 
Wheat Ridge Section - - - 0.00 0.00 
Total Alignment 0.00 0.21 0.00 0.21 0.19 

Candidate Station Impacts2 
Denver Section

41st Avenue East  - - - 0.0 0.0 
Adams Section

Pecos - - - 0.0 0.0 
Federal  - - - 0.0 0.0 

Arvada Section
Sheridan  - - - 0.0 0.0 
Olde Town  - - - 0.0 0.0 
Arvada Ridge - - - 0.0 0.0 

Wheat Ridge Section
Ward Road  - - - 0.0 0.0 
Total Stations 0.00 0.00 0.00 0.00 0.0 
Total 0.00 0.21 0.00 0.21 0.19 
Source: Gold Line Team, 2007 

1 Indirect permanent impacts are not included. 
2 Temporary impacts to candidate stations are included within the construction footprint for permanent impacts. 

Denver Section 
The Preferred Alternative would have no impacts on water features within the Denver 
Section. 
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Adams Section 
There would be 0.03 acre of direct permanent impact to other water features within the 
Adams Section, of which 0.01 acre would be considered jurisdictional.  

Arvada Section 
A total of 0.18 acre of direct permanent impacts to other water features would occur from 
construction of the alignment in the Arvada Section, all of which is considered jurisdictional. 
The impacts would occur to other water features associated with the Allen-Rand Ditch that 
parallels the alignment along Ridge Road in Arvada.  

Wheat Ridge Section 
There would be no direct permanent impacts to other water features from construction of the 
trackway or the Ward Road Station in the Wheat Ridge Section.  

Indirect Impacts 
For all sections, the Preferred Alternative could result in some indirect impacts. Indirect 
impacts to wetlands, other water features, and established riparian buffers include 
sedimentation, erosion, and noxious weed invasion. In general, these impacts are not 
quantifiable. Indirect impacts could also occur as a result of temporary construction impacts. 
Best management practices would be specified for construction to mitigate the potential for 
impacts during construction. 

Construction Impacts 
The acreage of temporary impacts to wetlands from the construction of candidate stations is 
included within the construction footprint for permanent impacts. Best management 
practices would be specified for construction to mitigate the potential for impacts during 
construction. Construction activities south of Lake Sangraco would impact a 1,400-foot 
section of the Kershaw Ditch. In addition, construction activities at Ralston Creek would 
result in temporary impacts to 0.25 acre of jurisdictional wetlands. 

Cumulative Impacts  
The trends discussed under the No Action Alternative would be similar to those predicted for 
the Preferred Alternative. As mentioned earlier, the more compact land use possible through 
TOD would result in fewer acres developed to accommodate the 2030 population in both the 
Gold Line study area and the larger Denver metropolitan area. However, if municipalities 
rigorously require developers to protect wetlands, the impacts to wetlands would be 
minimized under either the No Action Alternative or Preferred Alternative scenarios. 

CRMF 
According to the SEA prepared for the CRMF (FTA, 2009), there are no wetlands or other 
water features in the CRMF project impact area. Therefore, construction of the CRMF would 
have no direct, indirect, or temporary construction impacts to wetlands or other water 
features. 

Avoidance and Minimization Measures 
Wetlands and other water features that were avoided or minimized in the design of the 
Preferred Alternative are discussed below by section. 

Denver Section 
• The South Platte River would be spanned to avoid impacts below the Ordinary high 

water mark (OHWM) and/or modification of channel flows.  
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Adams Section 
• Impacts to non-jurisdictional wetlands and other water features were avoided by 

selecting the Pecos East Station option. 

• Impacts to jurisdictional wetlands and other water features at the Federal Station were 
avoided by selecting the Federal East Station option (impacts to jurisdictional wetlands 
could have only been avoided with additional infrastructure investments). 

• Clear Creek would be spanned to avoid impacts below the OHWM and/or modification of 
channel flows.  

• The design was modified along Lake Sangraco to avoid permanent impacts to the 
Kershaw Ditch. 

Arvada Section 
• A single-track bridge across Ralston Creek would minimize wetland and other water 

impacts with soil collected from bridge foundation excavations. Additionally the design 
was modified so that all elements would be located outside of the creek to avoid impacts 
to the other water feature. 

The track alignment was moved south to minimize impacts to the Allen-Reno Ditch. 

3.10.3.4  Mitigation Measures 
Table 3.10-18 presents the proposed mitigations to minimize impacts on wetlands in the 
Gold Line project area. 
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TABLE 3.10-18 
Mitigation Measures for Wetlands and Other Water of the United States under the Preferred Alternative 

Impact Impact Type Mitigation Measure for the Preferred Alternative 
Loss of wetlands due 
to the placement of 
dredged or fill material 

Construction • All mitigation measures will be implemented prior to 
construction.  

• Wetland replacement per USACE and USEPA requirements for 
jurisdictional wetlands. 

• RTD will mitigate 1:1 for all impacts to Jurisdictional and Non-
jurisdictional wetlands. 

• Purchase a credit from wetland mitigation bank for 
non-jurisdictional wetlands. 

• A Nationwide Permit has been approved by USACE (see 
Appendix F).  

• The contractor will comply with all requirements of the 
Nationwide Permit. 

Unnecessary and 
unplanned wetland 
impacts 

Construction • Prior to construction, orange temporary fence and sediment 
control measures will be placed to protect existing wetlands that 
are located outside the planned area of disturbance. 

• Wetland areas designated as areas of temporary disturbance 
that will be used for construction access will be covered with 
geotextile, straw, and soil prior to use. 

• Temporarily impacted wetlands will be restored to their 
preconstruction conditions. 

• Construction equipment moving between watersheds will be 
washed prior to commencing work within a new area to prevent 
the spread of aquatic invasive species. This BMP complies with 
the Colorado Regional Conditions of the Nationwide Program. 

Sedimentation and 
erosion of wetlands 
and other water 
features 

Construction • BMPs will be implemented during all phases of construction to 
reduce impacts from sedimentation and erosion, including the 
use of berms, brush barriers, check dams, erosion control 
blankets, filter strips, sandbag barriers, sediment basins, silt 
fences, straw-bale barriers, surface roughening, and/or 
diversion channels. 

• When practicable, construction in waterways will be performed 
during low-flow or dry periods. 

• Flowing water will be diverted around active construction areas. 
• No fill material will be stored in wetlands or other water features. 
• No unpermitted discharges will be allowed. 

Contamination of 
wetlands and other 
water features  

Construction 
and Operation 

• There will be no equipment staging, storage of materials, use of 
chemicals (such as soil stabilizers, dust inhibitors, and 
fertilizers), or equipment refueling within 50 feet of wetlands or 
other water features. 

• Any new or modified bridges will be designed to minimize direct 
discharge of stormwater runoff into wetlands. 

Source: Gold Line Team, 2007 
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3.10.4  Floodplains/Drainage/Hydrology 
3.10.4.1  Introduction to Analysis 
Summary of Results 
Portions of the Preferred Alternative would be located within the 100-year floodplain in the 
Denver, Adams, and Arvada Sections. In some instances, new or modified embankments for 
the new trackway would be located in the South Platte River, Clear Creek and Ralston 
Creek floodplains. New bridges would be constructed over the South Platte River, Clear 
Creek and Ralston Creek for the Preferred Alternative. These bridges would have a slight 
impact on the 100-year flood elevations of 0.19 feet at the South Platte River, 0.58 feet at 
Clear Creek, and 0.15 feet at Ralston Creek, respectively. This is under the Federal 
Emergency Management Agency (FEMA) criteria allowing not more than a 1.0 foot elevation 
rise of the 100-year flood elevation. 

The CRMF would have no impacts on floodplains (FTA, 2009).  

For the No Action Alternative, the I-70/SH 58 project would have a negligible effect on base 
flood elevations (CDOT, 2002). The I-70/Kipling and Wadsworth Boulevard expansion 
projects would have no effect on the 100-year floodplains. Under the No Action Alternative, 
portions of the Northwest Rail project would be located within the 100-year floodplain. The 
Northwest Rail project would add track adjacent to the existing BNSF Railway Company 
freight track as it parallels Little Dry Creek floodplain.  

Purpose 
Floodplains are important environmental resources that, if unmanaged, can cause major 
damage. Therefore, it is important to evaluate whether the project would limit the current 
natural conveyance of floodwaters or modify the water surface elevation. The purpose of 
this section is to evaluate whether the project would be built in or modify the existing 
100-year floodplain in accordance with applicable regulations5. Any addition to impervious 
surfaces would require the utilization of detention systems, so that excess storm runoff 
associated with increased imperviousness would not exceed current runoff volumes. 

3.10.4.2  Affected Environment 
The 100-year floodplain is defined as the lands on either side of a stream that are inundated 
when the capacity of the stream channel is exceeded during a 100-year precipitation event. 
Encroachment of any of the floodplains in the Gold Line study area would be subject to the 
requirements of local jurisdictions. During construction activities, BMPs for erosion and 
runoff control would be implemented. Detention systems would allow for the storage and 
control of stormwater runoff.  

Requirements of jurisdiction for onsite detention facilities are provided in Table 3.10-19. 

                                                 
5 NEPA, CEQ Regulations, National Flood Insurance Act, Flood Disaster Protection Act, Executive Order on Floodplain 
Management, 44 CFR Chapter, FEMA and Flood Management Protection. 



GOLD LINE FINAL ENVIRONMENTAL IMPACT STATEMENT 

3.10-30 
AUGUST 2009 

TABLE 3.10-19 
Jurisdictional Requirements for Onsite Detention Facilities 

Jurisdiction 

Flood Levels 
Freeboard 

Requirements 

Detention 
Sizing 

Methods 
Underground 

Detention 

Above-
ground 

Detention Minor Major 

UDFCD 

5- and 10-year 
plus water 
quality capture 
volume 
(WQCV) 

100-year 
plus no less 
than one-
half WQCV 

1 foot above the 
water surface 
elevation when the 
emergency spillway 
is conveying the 
maximum design or 
emergency flow 

Simplified 
method based 
on empirical 
equations in 
storage 
chapter of 
District 
Manual 

Only in ultra-
urban setting 
where no 
on-surface 
methods are 
practicable 

Preferred City and 
County of 
Denver 

10-year plus 
WQCV 

100-year 
plus one-
half WQCV 

Greater than or 
equal to 5 acres-
1 foot above water 
surface. 
Less than 5 acres-
1 foot above 
100-year water 
surface elevation 

Adams 
County 

5- and 10-year 
plus WQCV 

1 additional foot of 
depth 

Discouraged; 
only allowed 
when all other 
options have 
proven to be 
insufficient 

Jefferson 
County 

5-year plus 
WQCV 

1 foot above 
computed 100-year 
water surface 
elevation 

Must meet 
UDFCD 
requirements 

Must meet 
UDFCD 
requirements 

City of 
Arvada 

City of 
Wheat Ridge 

Sources: Adams County, 2006a; City and County of Denver, 2006c; City of Arvada, 2007b; City of Wheat Ridge, 2006a; 
Jefferson County, 2003; UDFCD, 2007 

South Platte River 
The shared alignment would cross over the 100-year floodplain of the South Platte River on 
a new structure (Figure 3.10-7). 

Clear Creek 
The 100-year floodplain of Clear Creek is located primarily in the Adams Section. Currently, 
the 100-year floodplain from Clear Creek flows to the northeast toward I-76 along the flow 
line of the creek. West of Federal Boulevard, where Clear Creek passes under the proposed 
alignment, the floodplain splits, with a portion of the water flowing along the creek, and 
another portion of the water flowing along Federal Boulevard and under the tracks before it 
discharges to the creek. The proposed alignment would cross the 100-year floodplain just 
west of I-76. 
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FIGURE 3.10-7 
100-Year Floodplains 
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Ralston Creek 
The 100-year floodplain of Ralston Creek is located within the Arvada Section. According to 
FEMA maps, the proposed alignment would cross the Ralston Creek 100-year floodplain 
twice, just west of Sheridan Boulevard and as it crosses over Ralston Creek. The floodplain 
maps, which were created in 2003, show that the 100-year floodplain flows north along the 
west side of Sheridan Boulevard and an access road, and then across the proposed 
alignment. Ralston Road was rebuilt in 2005 and has created an embankment, cutting off 
the connectivity of the floodplain to the north. Therefore, it is unlikely that the 100-year 
floodplain crosses the proposed alignment under current conditions. 

3.10.4.3  Impact Evaluation 
Methodology 
Several streams, ditches, and water features are located within the Gold Line study area. A 
baseline map of the floodplains associated with these water features was developed from 
FEMA Flood Insurance Rate Maps (FIRM). Drainage Master Plans and Flood Hazard Area 
Delineations were obtained from the UDFCD, and incorporated into the floodplain maps for 
the Gold Line study area, and the 100-year floodplain event was mapped. The area of direct 
impacts was defined by 1) the limits of the construction footprint and 2) the limits of the 
permanent ROW required for the project within the 100-year floodplain. The impacts of the 
proposed South Platte River, Clear Creek and Ralston Creek transit bridges were then 
modeled HEC-RAS hydraulic model to determine if they would cause a change in the water 
surface elevations during a 100-year flood.  

Results 
No Action Alternative 
The No Action Alternative assumes that existing and committed improvements, as defined in 
Chapter 2, Alternatives Considered, would be implemented by others as planned. 

Direct Impacts 
Roadway Projects 
The EA prepared (CDOT, 2002) for the I-70/SH 58 Interchange project states that the 
project would have negligible effect on base flood elevations and floodplain limits of the 
Clear Creek drainage as a result of widening one existing pier in the creek and placement of 
fill in the floodplain for ramp construction. 

The I-70/Kipling Interchange and the Wadsworth Boulevard expansion projects would not be 
located within the 100-year floodplain. Therefore, there would be no direct impacts to the 
100-year floodplain. 

Transit Projects  
The Northwest Rail project also parallels Little Dry Creek between Pecos Street and Lowell 
Boulevard. Between Pecos Street and just west of Federal Boulevard near West 
72nd Avenue, the BNSF Railway Company/UP alignment is also located within the 100-year 
floodplain of Clear Creek. The extent of embankment widening required for the new 
trackway and its effect on the floodplain is unknown, as the design for this project has not 
been prepared. These impacts will be evaluated in the environmental evaluation being 
prepared for the Northwest Rail project. 

Indirect Impacts 
There would be no indirect impacts as a result of the No Action Alternative because none of 
these projects is anticipated to attract new growth or change land uses.  
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Temporary Construction Impacts 
According to the EA prepared (CDOT, 2002) for the I-70/SH 58 Interchange, the project 
would have negligible affect on base flood elevations and floodplain limits of the Clear Creek 
drainage due to widening one existing pier in the creek and placement of fill in the floodplain 
for ramp construction. The I-70/Kipling Interchange and the Wadsworth Boulevard 
expansion projects would not be located in the 100-year floodplain, resulting in no impact to 
floodplains. 

Temporary construction activities associated with the construction of the Northwest Rail 
project would occur within the 100-year floodplains of Clear Creek, and Little Dry Creek. The 
impacts of the Northwest Rail project are unknown.  

Cumulative Impacts 
The amount of impervious surfaces and increased runoff would continue to increase as the 
study area continues to urbanize. Projected development would dwarf the impact of the 
approved No Action Alternative, as these projects would be small components of the 
development needed to support projected population increases. Since the 1950s, the Gold 
Line study area has changed from a generally pervious agrarian land use to urban land use 
with approximately 40-percent impervious area, resulting in an increase in urban runoff. This 
condition has modified the floodplains of the major river systems and is anticipated to 
continue through the 2030 planning horizon. New development in the study area, as a result 
of the No Action Alternative, would increase the amount of impervious surfaces and 
continue to modify surface hydrology. Existing stormwater controls would continue to 
mitigate these impacts. 

Preferred Alternative 
Three major drainages bisect the Preferred Alternative: South Platte River, Clear Creek, and 
Ralston Creek. Portions of the 100-year floodplain intercept the proposed alignment in the 
Denver, Adams and Arvada Sections of the study area. Table 3.10-20 summarizes the 
locations of potential conflicts with floodplains along the proposed alignment.  

TABLE 3.10-20 
Potential Impacts on Floodplains 

Floodplain Potential Impact

South Platte River Two new bridge piers would be placed within the floodplain, resulting in a rise of 
0.19 foot in the 100-year flood elevation. 

Clear Creek 

New embankment west of I-76 would slightly modify water surface elevations. 
Two piers at the new Clear Creek Bridge would cause a rise of 0.58 foot in the 100-year 
flood elevation. 
Extended embankment on the north side of the BNSF Railway Company/UP alignment 
and southeast of Lake Sangraco would be expected to increase water surface 
elevations slightly. 

Ralston Creek 

New embankment west of Sheridan Boulevard is unlikely to modify the water surface 
elevation because the floodplain has been modified and disconnected as a result of the 
construction of Ralston Road. 
Six new bridge piers paralleling the geometry of the existing BNSF Railway Company 
bridge would be installed for the Ralston Creek Bridge, causing a rise of 0.15 foot in the 
100-year flood elevation. 

Source: Gold Line Team, 2007 

Direct Impacts 
South Platte River 
The shared alignment for the Preferred Alternative would cross the South Platte River on a 
new bridge. The alignment would require the construction of two bridge piers in the South 
Platte River 100-year floodplain, which is estimated to result in a rise of the 100-year flood 
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elevation of 0.19 foot, which meets the FEMA criteria of a less than a 1-foot rise in the 
100-year flood elevation (Figure 3.10-8). 

FIGURE 3.10-8 
100-Year Floodplain of the South Platte River 

 

Clear Creek 
The proposed trackway for the Preferred Alternative would enter the 100-year floodplain of 
Clear Creek as it climbs on a MSE wall under I-76 (Figure 3.10-9).  

As the BNSF Railway Company/UP alignment passes over Clear Creek, a new double track 
bridge would be constructed approximately 40 feet north of the existing freight rail bridge. A 
total of two piers would be located within the 100-year floodplain. All piers would be located 
outside of the normal channel flows. Modeling indicates that the proposed bridge would 
result in a 0.58-foot rise in the 100-year floodplain at Clear Creek. This rise will dissipate 
approximately 2,800 feet upstream of the new bridge. The current flood path, toward 
Federal Boulevard, would remain unchanged (Figure 3.10-10). 
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FIGURE 3.10-9 
100-Year Floodplain around I-76 

 

FIGURE 3.10-10 
100-Year Floodplain around Federal Boulevard 
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The Federal Station has been configured so that the parking and platform avoid the 
100-year floodplain. As a result, the station would not affect the floodplain.6 

From I-76 to Lowell Boulevard, the existing railroad embankment would be extended to the 
north 40 to 55 feet beyond the toe of the embankment. The embankment would be modified 
from a 45-degree slope to a retaining wall. 
This would create a larger embankment in 
the floodplain, south and east of Lake 
Sangraco, near the outlet of the reservoir. 
Flooding in this area represents backwater 
from hydraulic constrictions at the Federal 
Bridge on Clear Creek and is not conveyance 
resulting in no impact to flood elevations to 
downstream users. The retained fill would 
have no effect to the Jim Baker dam since 
this portion of the fill is outside of the 
100-year floodplain. (Figure 3.10-11).  

FIGURE 3.10-11 
Typical Embankment Modification around Lake Sangraco 

Source: Gold Line Team, 2007 
Ralston Creek 
The proposed alignment would cross under Sheridan Boulevard and climb approximately a 
four percent grade from ground surface to 35 feet above ground surface, creating an 
embankment. It is unlikely that this embankment would affect the 100-year floodplain 
because the connectivity of the floodplain has already been modified by the reconstruction 
of Ralston Road (Figure 3.10-12). 

FIGURE 3.10-12 
100-Year Floodplain West of Sheridan Boulevard 

 

                                                 
6 The modified 100-year floodplain was restudied and is based on existing site conditions, but has not been approved by 
UDFCD or FEMA. 
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A new structure over Ralston Creek, north of the existing bridge, would require construction 
of five bridge piers in the 100-year floodplain (Figure 3.10-12). None of these piers would be 
located in the creek. Based on the hydraulic modeling prepared for this FEIS, impacts to 
100-year flood elevations are anticipated to rise 0.15 feet and dissipate within 33 feet 
upstream from the proposed new bridge. 

Indirect Impacts 
The principal indirect effect of the Preferred Alternative would be associated with the 
increase in urban density caused by the TOD planned around the proposed transit stations. 
Because all new development would be required to fulfill storm drainage ordinances that 
limit storm runoff to historic undeveloped levels, the indirect impacts to floodplains would be 
mitigated.  

Temporary Construction Impacts 
Construction activities for the Preferred Alternative would involve temporary construction 
activities within portions of the South Platte River, Clear Creek, and Ralston Creek 
floodplains.  

Cumulative Impacts  
The Preferred Alternative would result in increased “in-fill” development and the 
revitalization of neighborhoods, causing slightly less of an increase in impervious surfaces 
than the No Action Alternative, which is anticipated to cause more dispersed development. 
As population increases by 2030, the amount of impervious area in the Gold Line study area 
would increase by approximately 1,435 acres7, bringing the total amount of impervious 
surfaces to 9,735 acres (Gold Line Team, 2007). The Preferred Alternative would result in 
an additional 57 acres of impervious surfaces or less than 1 percent of the impervious 
surfaces in 2030. By comparison, the total FasTracks Plan is estimated to increase 
impervious surfaces by about 280 acres (RTD, 2007b). This is cumulative to the amount of 
impervious surface required to accommodate the 2030 population, which may be as much 
as 40,000 acres (assuming that 40 percent of the 100,000 acres of new urbanized land is 
impervious). Impacts associated with additional impervious surfaces would be managed to 
predevelopment conditions using local detention requirements, which have proven to be 
effective in minimizing the effects of urban runoff (RTD, 2007b).  

CRMF 
According to the SEA prepared for the CRMF (FTA, 2009), there are no 100-year 
floodplains, as delineated by the FEMA and UDFCD, within the CRMF project impact area. 
The facility would result in no direct, indirect, or temporary construction impacts. Urban 
runoff from the site would be detained to pre-development levels consistent with local 
regulations.  

Avoidance and Minimization Measures 
Modified construction methods using sheet pilings and retaining walls would be used to both 
reduce temporary construction impacts and minimize the width of the new berm to support 
the Preferred Alternative where it passes immediately south of Lake Sangraco and Jim 
Baker Reservoir.  

3.10.4.4  Mitigation Measures 
As stipulated by 23 CFR 650.115(5), encroachment within any of the floodplains would be 
subject to the requirements of local jurisdictions.  RTD would work with local jurisdictions 
and UDFCD regarding potential floodplain impacts.  Mitigation techniques to reduce 
identified impacts to floodplains are summarized in Table 3.10-21. 

                                                 
7 Assuming an average density of about 10 persons per acre and 40 percent impervious surfaces (FHWA, 2007). 
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TABLE 3.10-21 
Mitigation Measures for Floodplains/Drainage/Hydrology under the Preferred Alternative 

Impact Impact Type Mitigation Measures for the Preferred Alternative
Construction within the 
100-year floodplain 

Construction • UDFCD and local jurisdictional requirements. 

Additional impervious 
surfaces and 
modification of the 100-
year flood elevation 

Construction/ 
Operations  

• Onsite detention in accordance with UDFCD and local 
jurisdictions, and BMPs. 

• Obtain a Floodplain Use Permit. 

Source: Gold Line Team, 2009 

 


