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2.2 Physical Environment 

2.2.1 Hydrology and Floodplain 

Regulatory Setting 

Executive Order 11988 (Floodplain Management) directs all federal agencies to refrain from 
conducting, supporting, or allowing actions in floodplains unless it is the only practicable 
alternative. The Federal Highway Administration requirements for compliance are outlined 

in 23 Code of Federal Regulations 650 Subpart A.  

To comply, the following must be analyzed:  

 The practicability of alternatives to any longitudinal encroachments. 

 Risks of the action. 

 Impacts on natural and beneficial floodplain values.  

 Support of incompatible floodplain development. 

 Measures to minimize floodplain impacts and to preserve/restore any beneficial 
floodplain values impacted by the project.  

The base floodplain is defined as “the area subject to flooding by the flood or tide having a 
one percent chance of being exceeded in any given year.” An encroachment is defined as “an 

action within the limits of the base floodplain.” 

Affected Environment 

The information in this section is derived from the Location Hydraulic Study (2013), the 
Water Quality Study Report (2013), and the Drainage Report (2013) prepared for the 

proposed project.  

Tier I Corridor Alternatives 

Hydrological Resources 

Fifteen waterway crossings and one lagoon are located within the project limits. 
Figure 2.2.1-1 shows the locations of these hydrological resources. The 15 waterway 

crossings are listed in Table 2.2.1-1. 

Within the project limits, Route 1 crosses 13 waterways via cross culverts, and two 
waterways (Aptos Creek and Soquel Creek) via bridges. Table 2.2.1-1 shows the culvert size 
or bridge span for 13 of the waterway crossings (the sizes of one culvert and one bridge span 

could not be identified, as indicated in Table 2.2.1-1. 
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Table 2.2.1-1: Drainage Facilities at Waterway Crossings 

Waterway 
Post Mile at  

Route 1 Crossing Drainage Facility 

Unnamed Waters of the U.S.  8.89 84-inch corrugated steel pipe 

Valencia Channel 9.30 culvert size unknown 

Aptos Creek  10.22 concrete bridge (Bridge Number 36-0011) 

Ord Gulch  11.33 48-inch concrete culvert 

Borregas Creek 11.50 48-inch concrete culvert 

Pot Belly Creek  11.76 30-inch reinforced concrete pipe culvert 

Tannery Gulch  12.00 6-foot by 6-foot reinforced concrete box culvert 

Unnamed tributary to Tannery 
Gulch  

12.25 48-inch reinforced concrete pipe culvert 

Nobel Creek  12.71 6-foot by 6-foot reinforced concrete box culvert 

Soquel Creek  13.55 
98-foot-wide, 323-foot-span concrete arch span 
bridge (Bridge Number 36-0013) 

Rodeo Creek Gulch  14.21 
Concrete arch culvert approximately 9 feet in 
diameter 

Arana Gulch  15.25 72-inch-high concrete arch culvert 

Tributary to Arana Gulch  15.56 36-inch reinforced concrete pipe culvert 

Tributary to Arana Gulch  15.68 4-foot by 4-foot reinforced concrete box culvert 

Tributary to Arana Gulch  16.00 30-inch reinforced concrete pipe culvert 
Source: Location Hydraulic Study, 2013. 

 

Federal Emergency Management Agency Delineated Floodplains 

Flood Insurance Rate Maps were consulted to establish the Federal Emergency Management 
Agency’s 100-year floodplain boundaries. These maps are shown in Figures 2.2.1-2 through 
2.2.1-5. Five of the 15 water crossings are associated with Federal Emergency Management 
Agency-delineated 100-year floodplains, located at Aptos Creek, Nobel Creek, Soquel Creek, 
Rodeo Creek Gulch, and Arana Gulch. There are no available Federal Emergency 
Management Agency floodplain studies or available historic information for Valencia 
Channel, Ord Gulch, Borregas Creek, Pot Belly Creek, Tannery Gulch, unnamed tributary to 
Tannery Gulch, or the tributaries to Arana Gulch. Based on preliminary (pre-final design) 
calculations, the estimated existing water surface elevation for the 100-year peak discharge at 
the cross section immediately upstream of Route 1 is 70.16. According to Flood Insurance 
Rate Map Number 06087C0351D, the 100-year water surface elevation overtops Route 1 at 

the Arana Gulch crossing.  
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Figure 2.2.1-1: Vicinity Map and Waterway Crossings 
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Figure 2.2.1-2: Flood Insurance Rate Map Depicting the Delineated Aptos Creek 100-Year Floodplain



Chapter 2 Affected Environment, Environmental Consequences,  
and Avoidance, Minimization, and/or Mitigation Measures 

Santa Cruz Route 1  
Tier I and Tier II Environmental Impact Report/ 

Draft November 2015 2.2.1-6 Environmental Assessment 

 

Figure 2.2.1-3: Flood Insurance Rate Map Depicting the Delineated Nobel Creek 100-Year Floodplain  
(South of Route 1) and the Delineated Soquel Creek 100-Year Floodplain  
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Figure 2.2.1-4: Flood Insurance Rate Map Depicting the Delineated Rodeo Creek Gulch 100-Year Floodplain
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Figure 2.2.1-5: Flood Insurance Rate Map Depicting the Delineated Arana Gulch 100-Year Floodplain 
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Natural and Beneficial Floodplain Values 

Natural and beneficial floodplain values that occur in the Tier I Corridor include fish, 
wildlife, plants, open space, natural beauty, natural moderation of floods, water quality 
maintenance, and groundwater recharge. Wetlands and other waters of the U.S. and waters of 
the State within the floodplain area provide natural and beneficial floodplain values, 

including the moderation of floods, water quality maintenance and groundwater recharge. 

Existing Drainage  

The major drainage basins in the project area are the San Lorenzo River, Soquel Creek, 
Aptos Creek, and Pajaro Valley basins.  

The San Lorenzo River basin is located in central Santa Cruz County and covers 
approximately 137 square miles. It extends approximately 20 miles north from the river 
mouth into the coastal mountains. At elevations above Santa Cruz, the basin is primarily a 

resort area. The lower 3 miles of the river flow south into Monterey Bay. 

The Soquel Creek watershed, which is located in the northern end of the project limits, drains 
42 square miles, with a steep elevation drop of nearly 3,000 feet. Soquel Creek collects the 
flow from many tributaries, including Rodeo Creek Gulch, Nobel Gulch, Tannery Gulch, and 
Borregas Creek. Flooding occurs due to fast volume increases during heavy rainfall, 

additional volumes from joining tributaries, and natural obstacles in the watershed.  

The Aptos Creek watershed drains 25 square miles, with an elevation drop of 2,000 feet. The 
Aptos Creek watershed includes tributaries to Aptos Creek, shown in Figure 2.2.1-2. Like the 

Soquel Creek watershed, inundation in the Aptos Creek watershed occurs with heavy rain. 

The Pajaro Valley is a triangular-shaped drainage basin formed by the western slope of the 
Santa Cruz Mountains, comprising approximately 112 square miles. Gently sloping plains 
extend from the foothills to the Pacific Ocean. The mountainous areas are more heavily 

forested.  

Tier II Auxiliary Lane Alternative 

Within the Tier II Auxiliary Lane Alternative limits, there is one waterway crossing: the 
Rodeo Creek Gulch crossing, which is a 106-inch (approximately 9 feet in diameter) concrete 

arch culvert.  

Natural and Beneficial Floodplain Values 

Within the Tier II Corridor, no portion of Route 1 is within the 100-year floodplain; however 
there are areas of 100-year floodplain along Rodeo Creek Gulch on either side of Route 1. 
Natural and beneficial floodplain values that occur in these areas include fish, wildlife, 
plants, open space, natural beauty, natural moderation of floods, water quality maintenance, 

and groundwater recharge. 
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Existing Drainage 

The existing drainage systems along the Route 1 corridor of the Tier II Auxiliary Lane 
Alternative consist primarily of cross culverts, asphalt concrete dikes with inlets to collect 

stormwater at shoulders, overside drains, and roadside drainage ditches in the median. 

Environmental Consequences 

Tier I Corridor HOV Lane Alternative 

Long-term impacts from the proposed project could result from floodplain and wetland fill, 
and potential increases to velocity and volume of downstream flows due to added impervious 
areas from expanded roadways and structures. These potential impacts and design measures 

intended to avoid and minimize such impacts are discussed in the following subsections.  

Floodplain Encroachments 

Portions of the project site are located within the fringe of the 100-year floodplain, with resulting 

unavoidable impacts to the floodplain associated with the Tier I Corridor HOV Lane Alternative. 

Route 1 is proposed to be widened in the floodplain areas at Aptos Creek and Soquel Creek. 
The widening would occur with the addition of the auxiliary lanes and the widening of the 
Aptos Creek and Soquel Creek bridges. At the Soquel Creek crossing, the existing bridge 
would remain as is. The crossing would be widened with the construction of two new bridges 
that would flank the existing bridge. These two new bridges at the Soquel Creek crossing 
would provide a new southbound collector/frontage road and a northbound collector/frontage 
road. Additionally, environmental consequences to the floodplain from the bridge widening at 
the Aptos Creek Bridge and Soquel Creek Bridge would be from the proposed footings of the 
widened section of the bridges. Proposed improvements would not encroach onto the 

floodplains at Nobel Creek and Rodeo Creek Gulch. 

Other drainage improvements are proposed that are outside the delineated 100-year base 

floodplains defined by the Federal Emergency Management Agency.  

Route 1 is also proposed to be widened in the floodplain area at Arana Gulch. Under the 
Tier I Corridor HOV Lane Alternative, the widening would occur with the addition of an 
HOV lane in each direction of travel. Based on preliminary (pre-final design) calculations, 
the estimated water surface elevation for the 100-year peak discharge at the cross section 
immediately upstream of Route 1 would be similar to the existing condition. The HEC-RAS 
results indicate that the roadway is overtopped in both the existing and proposed conditions, 

which is consistent with the Flood Insurance Rate Map. 
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Evaluation of Floodplain Impacts 

A “significant encroachment” as defined in 23 CFR 650.105 is a highway encroachment and 
any direct support of likely base floodplain development that would involve one or more of 

the following construction or flood-related impacts:  

 A significant potential for interruption or termination of a transportation facility that is 
needed for emergency vehicles or provides a community’s only evacuation route.  

 A significant risk to life or property, or 

 A significant adverse impact on natural and beneficial floodplain values. 

For all five locations where there are defined floodplains, there would be an increase in 
impervious surface areas from the widened pavement areas for both of the Tier I Corridor 
Alternatives. Increasing the area of impervious surface would result in increases to the peak 
amount of stormwater runoff, and it would reduce the amount of pervious surfaces available 
for infiltration of stormwater runoff into the soil. The proposed project’s design goal would 
be to maintain preconstruction stormwater flows, which would help to ensure that stormwater 

runoff from the proposed project would minimize downstream effects. 

In general, environmental consequences to the floodplain would differ for the two Tier I 

Corridor Alternatives depending on the amount and nature of widening.  

In comparing the two Tier I Corridor Alternatives, the Tier I Corridor HOV Lane Alternative 
would increase the roadway runoff more than the Tier I Corridor TSM Alternative because of 
additional roadway widening for the HOV lanes. Table 2.2.1-2 summarizes the proposed 
increases in impervious surface areas contributing to the creeks with associated floodplains 
for the Tier I Corridor HOV Lane Alternative. The increase in area is greater for the Tier I 
Corridor HOV Lane Alternative than the Tier I Corridor TSM Alternative at each crossing, 
for a total 38.9-acre increase in impervious area for the Tier I Corridor HOV Lane 
Alternative (as shown in Table 2.2.1-2) and a total 15.1-acre increase in impervious area for 
the Tier I Corridor TSM Alternative for the five locations compared to the No Build 
Alternative (as discussed under the Tier I TSM Alternative below). These increases in 

impervious area are compared to the overall watershed drainage areas at each crossing. 

  



Chapter 2 Affected Environment, Environmental Consequences,  
and Avoidance, Minimization, and/or Mitigation Measures 

Santa Cruz Route 1  
Tier I and Tier II Environmental Impact Report/ 

Draft November 2015 2.2.1-12 Environmental Assessment 

Table 2.2.1-2: Increased Impervious Areas that Affect Floodplain Areas  
for the Tier I Corridor HOV Lane Alternative1,2 

Location 

Increased Impervious 
Area 

(acres) 
Watershed Area 

(acres) 
Increased Area 

(%) 

Aptos Creek 10.56 15,360 0.07 

Nobel Creek 5.90 614 0.96 

Soquel Creek 13.79 27,520 0.05 

Rodeo Creek Gulch 2.39 1,572 0.15 

Arana Gulch 6.30 2,239 0.28 

Totals 38.94 47,305 0.08 
1 Compared to the No Build Alternative 
2 This table presents only the increases in impervious surfaces that contribute runoff to creeks that affect floodplain areas for 
the Tier I Corridor HOV Lane Alternative. In Section 2.2.2, Table 2.2.2-3 presents the increases in impervious surfaces for 
the entire Tier I Corridor, for both Tier I Corridor build alternatives. 

Source: Location Hydraulic Study, 2013. 

 

Table 2.2.1-2 shows increase in roadway runoff resulting from the Tier I HOV Alternative 
would be minimal in comparison to the overall watersheds of the creeks for both of the Tier I 
Corridor Alternatives (less than 0.96 percent at each crossing). The change in the water 
surface elevation within the floodplain areas associated with four of the water crossings 
would not result in overtopping of Route 1. At the Arana Gulch crossing, under existing 
conditions, the 100-year base flood water surface elevation currently overtops the existing 
roadway elevation, No change in roadway profile is proposed with the build alternatives, and 
therefore, based on available data, in the existing condition or under the build alternatives, 
there may be traffic interruptions of Route 1 at the Arana Gulch Crossing as a result of a 100-
year storm. However, traffic can utilize frontage roads and local streets (such as La Fonda 
Avenue) that are not inundated by the base flood. Preliminary models with the additional 
runoff due to the Tier I project indicate that the TSM Alternative would result in a slight 
water surface elevation increase of 0.36 inch (approximately 1 centimeter), and the HOV 
Alternative would result in a decrease of 0.7 inch (approximately 2 centimeters) in the water 
surface elevation. Because these receiving waters have very large watersheds, the model 
showed that resulting changes in the amount of water entering the creeks is so small as to be 

negligible.   

These negligible changes to base floodplain areas would not result in substantial potential for 
interruption or termination of a transportation facility that is needed for emergency vehicles 
due to the project’s proposed improvements. Therefore, the build alternatives do not have 
substantial potential for interruption or termination of a transportation facility that is needed 
for emergency vehicles or provides a community’s only evacuation route. In the existing 
condition, the Bay Avenue/Porter Street interchange encroaches onto the Soquel Creek 
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floodplain through the roadway on- and off-ramps, which are also higher than the floodplain. 
Proposed improvements at this interchange should be such that the on- and off-ramps remain 
above the 100-year water surface elevation. It should be noted, however, that at the Aptos 
Creek and Soquel Creek crossings, properties exist within the floodplain adjacent to the 
creeks that are at a much lower elevation than the elevation of Route 1. Slight increases to the 
water surface elevation at these locations may have potential to affect some of these existing 

properties.  

Natural and Beneficial Floodplain Value Impacts 

It is anticipated that the proposed project would affect the natural and beneficial floodplain 
values of wildlife habitat, plants, open space, natural beauty, natural moderation of floods, 
water quality maintenance, and groundwater recharge at locations in which project elements 
encroach upon the 100 year floodplain. This occurs at the crossings of Soquel Creek, Aptos 
Creek, and Arana Gulch within the project limits. These impacts would occur as a result of 
temporary or permanent loss of natural areas within the base floodplain, including wetland 
and other waters of the U.S. and/or waters of the State. Impacts to the floodplain would 
depend on the amount and nature of widening for the two alternatives. In general, impacts to 
the natural and beneficial floodplain values would be greater for the Tier I Corridor HOV 
Lane Alternative than the Tier I Corridor TSM Alternative because there would be more 

widening for the Tier I Corridor HOV Lane Alternative. 

Support of Probable Incompatible Floodplain Development 

As previously mentioned, portions of the proposed project limits are located in the fringe of 
the floodplain, and there would be unavoidable impacts to the floodplain associated with the 
widening for both of the Tier I Corridor Alternatives; however, these impacts are minor 
because the encroachment is minimal; the added impervious areas would not substantially 
raise the water surface elevation in the floodplains. In addition, new access to developed or 
undeveloped lands would not be added; therefore, this proposed project, under both of the 
Tier I Corridor Alternatives, would not support any incompatible floodplain development. 
Agency coordination with the Federal Emergency Management Agency and the Santa Cruz 
County Planning Department regarding potential project impacts to the watershed and 
floodplain will occur and is described further in Chapter 4. Agency coordination will occur 

for both Tier I Corridor Alternatives and for the Tier II Auxiliary Lane Alternative.  

Tier I Corridor TSM Alternative 

Floodplain Encroachments 

Portions of the project site are located within the fringe of the 100-year floodplain, with 
resulting unavoidable impacts to the floodplain associated with the Tier I Corridor TSM 

Alternative. 
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Route 1 is proposed to be widened in the floodplain areas at Aptos Creek and Soquel Creek. 
The widening would occur with the addition of the auxiliary lanes and the widening of the 
Aptos Creek and Soquel Creek bridges. The impacts to the floodplain from the bridge 
widening at the Aptos Creek Bridge and Soquel Creek Bridge would be from the proposed 
footings of the widened section of the bridges. Proposed improvements would not encroach 

onto the floodplains at Nobel Creek and Rodeo Creek Gulch. 

Route 1 is also proposed to be widened in the floodplain area at Arana Gulch. Under the Tier 
I Corridor TSM Alternative, the widening would occur with the addition of the auxiliary 
lanes. Under both of the Tier I Corridor Alternatives, impacts to the floodplain at the Arana 

Gulch crossing would be due to a loss of floodplain storage because of the extended culvert.  

Based on preliminary (pre-final design) calculations, the estimated water surface elevation 
for the 100-year peak discharge at the cross section immediately upstream of Route 1 would 
be 70.19 feet for the Tier I Corridor TSM Alternative. The Tier I Corridor TSM Alternative 
would result in a water surface elevation increase of 0.03-feet (0.36 inch). The HEC-RAS 
results indicate that the roadway is overtopped in both the existing and proposed conditions, 

which is consistent with the Flood Insurance Rate Map. 

Evaluation of Floodplain Impacts 

The increase in risk associated with the proposed project is negligible. The Tier I Corridor 
TSM Alternative has the least impacts to floodplains because the project footprint is not as 
extensive as the Tier I Corridor HOV Lane Alternative, which involves the widening of outside 
lanes. The Tier I Corridor TSM Alternative does not include the addition of new through-lanes. 
The effects to the floodplain would be minimal because storm drainage systems would be 
upsized to accommodate the increased flow from these roadway improvements. The goals of 
the proposed project are to reduce congestion, reduce delay, and encourage ridesharing and 
transit use. The proposed project has considered practicable alternatives to minimize 
environmental impacts while accomplishing its purpose. Both of the Tier I Corridor 
Alternatives would maintain the existing roadway alignment and profile to minimize 

environmental impacts while also minimizing costs and accomplishing the project’s goals. 

As described in the environmental consequences for the Tier I HOV Alternative, for all five 
locations where there are defined floodplains, both Tier I Corridor Alternatives would result 

in an increase in impervious surface areas from the widened pavement areas. 

As noted above, in the Evaluation of Floodplain Impacts for the Tier I Corridor HOV Lane 
Alternative, the Tier I Corridor HOV Lane Alternative would increase roadway runoff more 
than the Tier I Corridor TSM Alternative. Table 2.2.1-3 summarizes the Tier I Corridor TSM 
Alternative’s proposed increases in impervious surface areas contributing to the creeks with 
associated floodplains. These increases in impervious area are compared to the overall 

watershed drainage areas at each crossing. 
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Table 2.2.1-3: Increased Impervious Areas that Affect Floodplain Areas  
for the Tier I Corridor TSM Alternative1, 2 

Location 

Increased 
Impervious Area 

(acres) 
Watershed Area 

(acres) 
Increased Area 

(%) 

Aptos Creek 5.32 15,360 0.03 

Nobel Creek 1.71 614 0.28 

Soquel Creek 2.27 27,520 0.01 

Rodeo Creek Gulch 1.35 1,572 0.09 

Arana Gulch 4.49 2,239 0.20 

Totals 15.14 47,305 0.03 
1 Compared to the No Build Alternative 
2 This table presents only the increases in impervious surfaces that contribute runoff to creeks that affect floodplain areas for 
the Tier I Corridor TSM Alternative.  In Section 2.2.2, Table 2.2.2-3 presents the increases in impervious surfaces for the 
entire Tier I Corridor, for both Tier I Corridor build alternatives. 

Source: Location Hydraulic Study, 2013. 

 

As explained in the environmental consequences for the Tier I HOV Alternative, there would 
not be substantial potential for interruption or termination of a transportation facility that is 
needed for emergency vehicles due to the project’s proposed improvements for either Tier I 

Corridor alternative.  

Natural and Beneficial Floodplain Value Impacts 

It is anticipated that the proposed project would impact the natural and beneficial floodplain 
values at three locations within the project limits: Aptos Creek, Soquel Creek, and Arana 
Gulch. Impacts to the floodplain would depend on the amount and nature of widening for the 
Tier I Corridor Alternatives. These impacts would occur as a result of temporary or 
permanent loss of natural areas, including wetland and other waters of the U.S. and/or waters 
of the State. In general, impacts to the natural and beneficial floodplain values would be 
greater for the Tier I Corridor HOV Lane Alternative than the Tier I Corridor TSM 
Alternative because there would be more widening for the Tier I Corridor HOV Lane 

Alternative.  

Support of Probable Incompatible Floodplain Development 

As previously mentioned, portions of the proposed project limits are located in the fringe of 
the floodplain, and there would be unavoidable impacts to the floodplain associated with the 
widening under the Tier I Corridor Alternatives; however, these impacts are minor because 
the encroachment is minimal; the added impervious areas would not substantially raise the 
water surface elevation in the floodplains. In addition, new access to developed or 
undeveloped lands would not be added; therefore, this proposed project, under both of the 

Tier I Corridor Alternatives, would not support any incompatible floodplain development. 
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Tier II Auxiliary Lane Alternative 

Floodplain Encroachments 

The Tier II project does not propose additional fill or change in roadway grade within the 
base floodplain. However, the widening that is associated with the addition of the auxiliary 
lanes, and the retaining walls that would be constructed as part of the roadway widening, 
would increase the amount of impervious surface and result in a corresponding increase in 
the amount of stormwater runoff flowing to three water bodies: Rodeo Creek Gulch, Arana 
Gulch, and Soquel Creek. Rodeo Creek Gulch crosses Route 1 within the Tier II Corridor 
limits; whereas Arana Gulch and Soquel Creek cross Route 1 outside of the Tier II Corridor 

limits.  

Evaluation of Floodplain Impacts 

For the Tier II Auxiliary Lane Alternative, the principal features that would impact existing 
drainage facilities are the widening of the roadway and the new retaining walls. Existing 
storm drain culverts that cross Route 1 within the Tier II study area would be extended due to 

proposed widening under the Tier II Auxiliary Lane Alternative.  

In general, the Tier II Auxiliary Lane Alternative would not substantially affect the existing 
drainage patterns and would be designed to accommodate the increased roadway runoff 
resulting from the proposed roadway widening by implementing outlet protection, velocity 
dissipation devices, and possible peak-flow attenuation basins. As with the Tier I Corridor 
Alternatives, the additional flows are not substantial in comparison to the overall watershed 
of the receiving water bodies. The Tier II Auxiliary Lane Alternative design goal would be to 
maintain preconstruction stormwater flows by metering or detaining these flows to 
preconstruction rates prior to discharge to a receiving water body or municipal separate storm 
sewer system. As with the Tier I Corridor Alternatives, most of the runoff within the Tier II 
Auxiliary Lane Alternative limits flows south to Monterey Bay and eventually to the Pacific 
Ocean. Rodeo Creek Gulch, the only cross drainage in the Tier II Corridor, directly conveys 
flow southward to Monterey Bay. Although Arana Gulch and Soquel Creek do not cross 
Route 1 within the Tier II Corridor limits, portions of the Tier II Corridor are within the 
respective watersheds of Arana Gulch and Soquel Creek. These waterways receive 

stormwater runoff that drains from the Tier II area and convey flows to Monterey Bay.  

The Tier II Auxiliary Lane Alternative would add impervious areas, and this addition of new 
impervious surface would result in an increase in stormwater runoff, which would flow to 
three streams: Soquel Creek, Rodeo Creek Gulch, and Arana Gulch. Table 2.2.1-4 
summarizes these existing watershed areas and the increased impervious areas for the three 

streams.  
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Table 2.2.1-4: Increased Impervious Areas that Affect Floodplain Areas for the 
Tier II Auxiliary Lane Alternative1 

Location 

Increased Impervious Area from 
Tier II Auxiliary Lane Alternative2 

(acres) 

Existing Watershed 
Area 

(acres) 

Increased 
Area 
(%) 

Soquel Creek 1.22 27,520 0.005 

Rodeo Creek Gulch 1.86 1,572 0.12 

Arana Gulch 1.79 2,239 0.08 

Totals 4.89 31,331  
1 The entire Tier II Corridor contributes runoff to creeks that affect floodplain areas for the Tier II Corridor Auxiliary Lanes 
Alternative; therefore total areas of increased impervious surface presented in this table (which focuses on contributions to 
floodplain areas) are identical to the total areas of increased impervious surface described in Section 2.2.2 (which focuses on 
impervious surfaces for the entire Tier II Corridor). 

2 The total acreage of increased impervious surface is slightly greater than the sum of the values shown for each water body, 
due to rounding.  

Source: Location Hydraulic Study, 2013. 

 

The increased impervious areas relative to the overall watersheds are small and would be less 
than the increased impervious areas resulting from the larger Tier I Corridor Alternatives. 
The evaluation of the Tier I Corridor Alternatives showed that the increase in impervious 
surfaces resulting from those alternatives resulted in negligible effects on the receiving water 
bodies. Since the increase in impervious surfaces resulting from the Tier II Auxiliary Lane 
Alternative is even smaller, the corresponding increase in stormwater runoff would also be 

negligible. 

Floodplains 

The proposed features of the Tier II Auxiliary Lane Alternative that would affect the 
floodplains would be the widening that is associated with the addition of the auxiliary lanes 

and the retaining walls that would also be constructed as part of the roadway widening. 

Based on available preliminary design information, the improvements proposed for the 
Tier II Auxiliary Lane Alternative would not result in an encroachment on the floodplains at 

Soquel Creek, Rodeo Creek Gulch, or Arana Gulch. 

As with the Tier I Corridor Alternatives, the 100-year water surface elevation overtops 
Route 1 at the Arana Gulch crossing in the existing condition. Although the Arana Gulch 
crossing of Route 1 is outside the Tier II project limits, the effect of the Tier II Auxiliary 
Lane Alternative on this crossing was evaluated, because stormwater runoff from portions of 
the Tier II Corridor flows to Arana Gulch. A hydraulic model was prepared for the Tier I 
Corridor Alternatives, which showed that with an added impervious area of 0.3 percent, there 
would be negligible environmental consequences to the water surface elevation and extent; 
therefore, because the added impervious area of 0.08 percent with the Tier II Auxiliary Lane 
Alternative is less than the added impervious area from the Tier I Corridor Alternatives, the 
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Tier II Auxiliary Lane Alternative should have negligible environmental consequences to the 

water surface elevation and extent at Arana Gulch. 

At the Arana Gulch crossing, under existing conditions, the 100-year base flood water 
surface elevation currently overtops the existing roadway elevation, No change in roadway 
profile is proposed with the Tier II Auxiliary Lane Alternative, and therefore, based on 
available data, in the existing condition or under the Tier II alternative, there may be traffic 
interruptions of Route 1 at the Arana Gulch Crossing as a result of a 100-year storm. 
However, traffic can utilize frontage roads and local streets (such as La Fonda Avenue) that 

are not inundated by the base flood.  

Risk Associated with Implementation of the Action 

The level of risk associated with the Tier II Auxiliary Lane Alternative is low. The proposed 
project is not anticipated to have substantial impacts because the added impervious areas 
resulting from the proposed project would not substantially increase the flow, nor would the 
added impervious areas substantially raise the water surface elevations of the base 
floodplains. The roadway profile would not change. New access to developed or 
undeveloped lands would not be added; therefore, the Tier II Auxiliary Lane Alternative 

would not support incompatible floodplain development. 

At the Soquel Creek and Rodeo Creek Gulch crossings, the roadway elevations are higher 
than the 100-year water surface elevations, and an alternate route to the Arana Gulch 
crossing is available. Preliminary models with the additional runoff due to the Tier I Corridor 
alternatives, the changes to base floodplain areas are negligible and would not result in 
substantial potential for interruption or termination of a transportation facility that is needed 
for emergency vehicles due to the project’s proposed improvements. Therefore, since the 
Tier II build alternative would result in lesser increases of stormwater runoff, it does not have 
substantial potential for interruption or termination of a transportation facility that is needed 

for emergency vehicles or provides a community’s only evacuation route.  

For the Tier I Corridor Alternatives, the drainage systems at Soquel Creek and Rodeo Creek 
Gulch were assessed to be sufficiently sized to pass the 100-year design discharge. Arana 
Gulch, however, is overtopped during the 100-year storm and would need drainage design 
improvements to accommodate the incoming flow. Due to the negligible increase in 
impervious area resulting from the Tier II Auxiliary Lane Alternative (less than for the Tier I 
Corridor Alternatives), the drainage systems should still be sufficiently sized to pass the 

100-year design discharge. 

As with the Tier I Corridor Alternatives, the existing cross culvert systems within the Tier II 
Auxiliary Lane Alternative limits that are capable of passing the 10-year event and the 
100-year event without objectionable backwater and that are in good condition would be 
extended to accommodate the proposed roadway widening. Additional discharge that would 
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be conveyed downstream would be metered such that preconstruction flows meet post-

construction flows.  

Natural and Beneficial Floodplain Value Environmental Consequences 

The Tier II Auxiliary Lane Alternative would not result in any encroachment into any area of 

100-year floodplain and therefore would not affect natural and beneficial floodplain values. 

Support of Probable Incompatible Floodplain Development 

The Tier II Auxiliary Lane Alternative would not support incompatible floodplain development, 
and the widening would not encroach on the Rodeo Creek Gulch floodplain. The added 
impervious areas would not substantially raise the water surface elevation in the floodplains. 
Furthermore, new access to developed or undeveloped lands would not be added; therefore, the 

Tier II Auxiliary Lane Alternative would not support incompatible floodplain development. 

No Build Alternative 

The existing hydrology and floodplain environment would not experience any environmental 

consequences as a result of the No Build Alternative. 

Avoidance, Minimization, and/or Mitigation Measures 

Tier I Corridor Alternatives and Tier II Auxiliary Lane Alternative 

The avoidance, minimization, and mitigation measures below are applicable to both Tier I 
Corridor Alternatives and are provided on a conceptual basis. As portions of the Tier I 
corridor are programmed and become future tiered projects, they will be subject to separate 
environmental review, and the measures summarized below could be subject to change. 
Avoidance, minimization, and/or mitigation measures specified for the Tier II Auxiliary Lane 

Alternative are considered environmental commitments required for implementation.  

Project design features would avoid long-term, adverse impacts that could result from 
floodplain and wetland fill, and potential increases to velocity and volume of downstream 
flows due to added impervious areas. The design of the bridge widening at Aptos and Soquel 
creeks and other drainage improvements would minimize the loss of local floodplain storage. 
Better end treatments, such as wingwalls, would be considered at major culvert crossings 
where culvert improvements are proposed to improve hydraulics. Undersized culverts at 

major crossings are listed in Table 2.2.1-5.  
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Table 2.2.1-5: Undersized Culverts at Major Crossings  
for the Tier I Corridor Alternatives 

Waterway Crossing  Post Mile Existing Culvert Size  Proposed Action  

Arana Gulch 15.25 
72 inch (1800 mm) (height) 

concrete arch culvert 
Replacement with larger 
sizes or parallel systems 

Tributary to Arana Gulch 15.68 
4-foot by 4-foot reinforced 

concrete box culvert 
Replacement with larger 
sizes or parallel systems 

Tributary to Tannery Gulch 12.25 
48-inch reinforced concrete 

pipe culvert 
Replacement with larger 
sizes or parallel systems 

Source: Location Hydraulic Study, 2013 

 

Drainage design improvements are proposed to accommodate increased peak stormwater 
runoff from the roadway and are discussed in the Drainage Report (WRECO). The proposed 
project’s design goal will be to maintain preconstruction stormwater flows by metering or 
detaining post construction flows to preconstruction rates prior to discharge to a receiving 

water body or municipal separate storm sewer system. 

The proposed retaining wall at the Soquel Creek crossing and at the north end of the Arana 
Gulch crossing will be within 100-year base floodplains for the Tier I Corridor HOV Lane 
Alternative. The proposed retaining wall at the north end of the Arana Gulch crossing will be 

within 100-year base floodplains for the Tier I Corridor TSM Alternative. 

In summary, implementation of restoration and preservation design measures and compliance 
with the requirements of permit conditions for either Tier I Corridor Alternative will help 

mitigate potential impacts to natural and beneficial floodplain values, including: 

 Better end treatments, such as wingwalls, would be considered at major culvert crossings 

where culvert improvements are proposed to improve hydraulics. 

 Undersized existing culverts would be replaced with larger sizes (or parallel systems) 
including, but not limited to, culverts at the tributary to Arana Gulch and the tributary to 

Tannery Gulch.  

 Implementation of outlet protection, velocity dissipation devices, and possible peak-flow 
attenuation basins as needed to maintain preconstruction stormwater flows by metering or 
detaining postconstruction flows to preconstruction rates prior to discharge to a receiving 

water body or municipal separate storm sewer system. 

 The project proponents would work closely with the Santa Cruz County Planning 
Department to determine if floodplain map revisions are necessary.  
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Tier II Auxiliary Lane Alternative 

Impacts to natural and beneficial floodplain values are not anticipated, and therefore 
measures to restore and preserve these areas are not proposed. The following are proposed as 

impact avoidance measures: 

 Better end treatments, such as wingwalls, would be considered at major culvert crossings 
where culvert improvements are proposed to improve hydraulics. 

 Undersized existing culverts would be replaced with larger sizes (or parallel systems). 

 Implementation of outlet protection, velocity dissipation devices, and possible peak-flow 
attenuation basins as needed to maintain preconstruction stormwater flows by metering or 
detaining postconstruction flows to preconstruction rates prior to discharge to a receiving 

water body or municipal separate storm sewer system. 

 The project proponents would work closely with the Santa Cruz County Planning 

Department to determine if floodplain map revisions are necessary.  
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2.2.2 Water Quality and Stormwater Runoff 

Regulatory Setting 

Federal Requirements: Clean Water Act 

In 1972, Congress amended the Federal Water Pollution Control Act, making the addition of 
pollutants to the waters of the United States from any point source unlawful unless the 
discharge is in compliance with a National Pollutant Discharge Elimination System permit. 
Known today as the Clean Water Act, Congress has amended it several times. In the 1987 
amendments, Congress directed dischargers of stormwater from municipal and industrial/ 
construction point sources to comply with the National Pollutant Discharge Elimination 

System permit scheme. Important Clean Water Act sections are: 

 Sections 303 and 304 require states to promulgate water quality standards, criteria, and 

guidelines. 

 Section 401 requires an applicant for a federal license or permit to conduct any activity, 
which may result in a discharge to waters of the United States to obtain certification from 
the state that the discharge will comply with other provisions of the act. This is most 

frequently required in tandem with a Section 404 permit request (see below). 

 Section 402 establishes the National Pollutant Discharge Elimination System, a 
permitting system for the discharges (except for dredge or fill material) of any pollutant 
into waters of the United States Regional Water Quality Control Boards administer this 
permitting program in California. Section 402(p) requires permits for discharges of 

stormwater from industrial/construction and municipal separate storm sewer systems. 

 Section 404 establishes a permit program for the discharge of dredge or fill material into 
waters of the United States. This permit program is administered by the United States 

Army Corps of Engineers. 

The objective of the Clean Water Act is “to restore and maintain the chemical, physical, and 

biological integrity of the Nation’s waters.” 

The United States Army Corps of Engineers issues two types of 404 permits: Standard and 
General Permits. There are two types of General permits: Regional permits and Nationwide 
permits. Regional permits are issued for a general category of activities when they are similar 
in nature and cause minimal environmental effect. Nationwide permits are issued to authorize 

a variety of minor project activities with no more than minimal effects.  

There are two types of Standard permits: Individual permits and Letters of Permission. 
Ordinarily, projects that do not meet the criteria for a Nationwide Permit may be permitted 
under one of the United States Army Corps of Engineers’ Standard permits. For Standard 
permits, the United States Army Corps of Engineers decision to approve is based on 
compliance with United States Environmental Protection Agency’s Section 404 (b)(1) 
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Guidelines (United States Environmental Protection Agency Code of Federal Regulations 40 
Part 230), and whether permit approval is in the public interest. The Section 404(b)(1) 
Guidelines (Guidelines) were developed by the United States Environmental Protection 
Agency in conjunction with United States Army Corps of Engineers, and allow the discharge 
of dredged or fill material into the aquatic system (waters of the United States) only if there 
is no practicable alternative that would have less adverse effects. The Guidelines state that 
United States Army Corps of Engineers may not issue a permit if there is a least 
environmentally damaging practicable alternative to the proposed discharge that would have 
lesser effects on waters of the United States, and not have any other significant adverse 
environmental consequences. According to the Guidelines, documentation is needed that a 
sequence of avoidance, minimization, and compensation measures has been followed, in that 
order. The Guidelines also restrict permitting activities that violate water quality or toxic 
effluent standards, jeopardize the continued existence of listed species, violate marine 
sanctuary protections, or cause “significant degradation” to waters of the United States. In 
addition, every permit from the United States Army Corps of Engineers, even if not subject 
to the Section 404(b)(1) Guidelines, must meet general requirements. See 33 Code of Federal 
Regulations 320.4. A discussion of the least environmentally damaging practicable 
alternative determination, if any, for the document is included in the Wetlands and Other 

Waters section. 

State Requirements: Porter-Cologne Water Quality Control Act  

California’s Porter-Cologne Act, enacted in 1969, provides the legal basis for water quality 
regulation within California. This Act requires a “Report of Waste Discharge” for any 
discharge of waste (i.e., liquid, solid, or gaseous) to land or surface waters that may impair 
beneficial uses for surface and/or groundwater of the state. It predates the Clean Water Act 
and regulates discharges to waters of the State. Waters of the State include more than just 
waters of the United States, like groundwater and surface waters not considered waters of the 
United States. Additionally, it prohibits discharges of “waste” as defined, and this definition 
is broader than the Clean Water Act definition of “pollutant.” Discharges under the Porter-
Cologne Act are permitted by Waste Discharge Requirements and may be required even 

when the discharge is already permitted or exempt under the Clean Water Act. 

The State Water Resources Control Board and Regional Water Quality Control Boards are 
responsible for establishing the water quality standards (i.e., objectives and beneficial uses) 
required by the Clean Water Act, and regulating discharges to ensure compliance with the 
water quality standards. Details regarding water quality standards in a project area are 
contained in the applicable Regional Water Quality Control Board Basin Plan. In California, 
Regional Boards designate beneficial uses for all water body segments and then set criteria 
necessary to protect these uses. Consequently, the water quality standards developed for 
particular water segments are based on the designated use and vary depending on such use. In 
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addition, the State Water Resources Control Board identifies waters failing to meet standards 
for specific pollutants, which are then state-listed in accordance with Clean Water Act 
Section 303(d). If a state determines that waters are impaired for one or more constituents 
and the standards cannot be met through point source or non-point source controls (National 
Pollutant Discharge Elimination System permits or Waste Discharge Requirements), the 
Clean Water Act requires the establishment of Total Maximum Daily Loads. Total Maximum 
Daily Loads specify allowable pollutant loads from all sources (i.e., point, non-point, and 

natural) for a given watershed.  

State Water Resources Control Board and Regional Water Quality Control Boards 

The State Water Resources Control Board administers water rights, sets water pollution 
control policy, and issues water board orders on matters of statewide application, and 
oversees water quality functions throughout the state by approving Basin Plans, Total 
Maximum Daily Loads, and National Pollutant Discharge Elimination System permits. 
Regional Water Quality Control Boards are responsible for protecting beneficial uses of 
water resources within their regional jurisdiction using planning, permitting, and enforcement 

authorities to meet this responsibility.  

 National Pollutant Discharge Elimination System Program 

Municipal Separate Storm Sewer Systems 

Section 402(p) of the Clean Water Act requires the issuance of National Pollutant 
Discharge Elimination System permits for five categories of stormwater discharges, 
including Municipal Separate Storm Sewer Systems. The United States Environmental 
Protection Agency defines a Municipal Separate Storm Sewer System as “any 
conveyance or system of conveyances (i.e., roads with drainage systems, municipal 
streets, catch basins, curbs, gutters, ditches, human-made channels, and storm drains) 
owned or operated by a state, city, town, county, or other public body having jurisdiction 
over stormwater, that are designed or used for collecting or conveying stormwater.” The 
State Water Resources Control Board has identified Caltrans as an owner/operator of a 
Municipal Separate Storm Sewer System pursuant to federal regulations. Caltrans’ 
Municipal Separate Storm Sewer System permit covers all Caltrans rights-of-way, 
properties, facilities, and activities in the state. The State Water Resources Control Board 
or the Regional Water Quality Control Board issues National Pollutant Discharge 
Elimination System permits for 5 years, and permit requirements remain active until a 

new permit has been adopted. 

The Caltrans’ Municipal Separate Storm Sewer System permit, under revision at the time 

of this update, contains three basic requirements: 

1. Caltrans must comply with the requirements of the Construction General Permit (see 

below); 
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2. Caltrans must implement a year-round program in all parts of the State to effectively 

control stormwater and non-stormwater discharges; and  

3. Caltrans stormwater discharges must meet water quality standards through 
implementation of permanent and temporary (construction) Best Management 
Practices, to the Maximum Extent Practicable, and other measures as the State Water 
Resources Control Board determines to be necessary to meet the water quality 

standards.  

To comply with the permit, Caltrans developed the Statewide Storm Water Management 
Plan to address storm water pollution controls related to Route planning, design, 
construction, and maintenance activities throughout California. The Storm Water 
Management Plan assigns responsibilities within Caltrans for implementing stormwater 
management procedures and practices training, public education and participation, 
monitoring and research, program evaluation, and reporting activities. The Storm Water 
Management Plan describes the minimum procedures and practices Caltrans uses to 
reduce pollutants in stormwater and non-stormwater discharges. It outlines procedures 
and responsibilities for protecting water quality, including the selection and 
implementation of Best Management Practices. The proposed project will be 
programmed to follow the guidelines and procedures outlined in the latest Storm Water 

Management Plan to address stormwater runoff. 

Construction General Permit 

Construction General Permit (Order No. 2009-009-DWQ), adopted on September 2, 
2009, became effective on July 1, 2010. The permit regulates stormwater discharges from 
construction sites that result in a disturbed soil area of 1-acre or greater, and/or are 
smaller sites that are part of a larger common plan of development. By law, all 
stormwater discharges associated with construction activity where clearing, grading, and 
excavation results in soil disturbance of at least 1-acre must comply with the provisions 
of the Construction General Permit. Construction activity that results in soil disturbances 
of less than 1-acre is subject to this Construction General Permit if there is potential for 
significant water quality impairment resulting from the activity as determined by the 
Regional Water Quality Control Board. Operators of regulated construction sites are 
required to develop stormwater pollution prevention plans; to implement sediment, 
erosion, and pollution prevention control measures; and to obtain coverage under the 

Construction General Permit. 

The 2009 Construction General Permit separates projects into Risk Levels 1, 2, or 3. Risk 
levels are determined during the planning and design phases, and they are based on 
potential erosion and transport to receiving waters. Requirements apply according to the 
Risk Level determined. For example, a Risk Level 3 (highest risk) project would require 
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compulsory stormwater runoff pH and turbidity monitoring, and before construction and 
after construction aquatic biological assessments during specified seasonal windows. For 
all projects subject to the permit, applicants are required to develop and implement an 
effective Storm Water Pollution Prevention Plan. In accordance with Caltrans’ Standard 
Specifications, a Water Pollution Control Plan is necessary for projects with disturbed 

soil area less than 1-acre. 

Section 401 Permitting 

Under Section 401 of the Clean Water Act, any project requiring a federal license or 
permit that may result in a discharge to a water of the United States must obtain a 401 
Certification, which certifies that the project will be in compliance with state water 
quality standards. The most common federal permits triggering 401 Certification are 
Clean Water Act Section 404 permits issued by the United States Army Corps of 
Engineers. The 401 permit certifications are obtained from the appropriate Regional 
Water Quality Control Board, dependent on the project location, and are required before 

the United States Army Corps of Engineers issues a 404 permit. 

In some cases, the Regional Water Quality Control Board may have specific concerns 
with discharges associated with a project. As a result, the Regional Water Quality Control 
Board may issue a set of requirements known as Waste Discharge Requirements under 
the State Water Code (Porter-Cologne Act) that define activities, such as the inclusion of 
specific features, effluent limitations, monitoring, and plan submittals that are to be 
implemented for protecting or benefiting water quality. Waste Discharge Requirements 

can be issued to address permanent and temporary discharges of a project.  

Regional and Local Requirements  

The Soquel Creek Water District is a local government agency that provides water resource 
management in a service area within the project limits. The City of Santa Cruz Water 
Department is another local government agency with water resources management and water 

supply jurisdiction within the project area.  

The Soquel Creek Water District and the Santa Cruz Water Department carry out water 
quality enforcement by adhering to regulations and standards established by the 
Environmental Protection Agency and the California Department of Public Health. These 
local government agencies also develop monitoring and testing programs to enforce public 
health goals for drinking water, which intend to keep contaminants in drinking water at a 
level below which there is no known or expected risk to health. The Soquel Creek Water 
District gets its water supply from the Soquel Creek and Aptos Creek Watersheds, and the 
Santa Cruz Water Department gets its water supply from four local source areas: the North 
Coast, the San Lorenzo River, Loch Lomond Reservoir, and the Live Oak Wells. Three of 
the four sources of water supply for the Santa Cruz Water Department are from surface 
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waters that depend on rainfall and runoff. The fourth is from groundwater near Pleasant Point 

pumped out of the Live Oak Wells.  

The City of Santa Cruz has developed a Storm Water Management Plan, and the Santa Cruz 
County and City of Capitola have developed a joint Storm Water Management Program to 
fulfill the requirements for the Phase II National Pollutant Discharge Elimination System 
General Permit for Discharges of Storm Water from Small Municipal Separate Storm Sewer 
Systems. These are comprehensive programs focused on reducing the discharge of pollutants 
to the storm drain system, which flows into local creeks and Monterey Bay. The proposed 
project will have to adhere to any specific requirements of these local agencies for discharges 
in their respective jurisdictions. These requirements include implementation of construction 
site stormwater Best Management Practices and installation of postconstruction treatment 

and potential hydromodification measures.  

Affected Environment 

The information in this section is derived from the Water Quality Study Report (2013), the 
Drainage Report (2013), and the Preliminary Geotechnical Report (2007) prepared for the 

proposed project.  

Tier I Corridor Alternatives 

Watersheds and Receiving Waters 

The proposed project is within the Central Coast Hydrologic Region under the jurisdiction of 
the Central Coast Regional Water Quality Control Board. The direct receiving water bodies 
along the 8.9-mile project corridor are Valencia Channel, Valencia Lagoon, Valencia Creek, 
Aptos Creek, Ord Gulch, Borregas Creek, Pot Belly Creek, Tannery Gulch, an unnamed 
tributary to Tannery Gulch, Nobel Creek, Soquel Creek, Soquel Lagoon, Rodeo Creek 
Gulch, Arana Gulch, the three tributaries to Arana Gulch, and an unnamed Water of the 
United States at Post Mile 8.89. Thirteen of the major crossings are cross culverts, and the 

other two are bridges; Valencia Creek runs parallel to, but does not cross, Route 1.  

Most of these streams drain small watershed areas and thus have low 100-year peak 
discharges. Aptos Creek and Soquel Creek are the two largest creeks that cross Route 1. The 
Soquel Creek watershed, which is located near the northern end of the project, drains 
approximately 42 square miles, with a steep elevation drop of nearly 3,000 feet. Soquel 
Creek collects the flow from many tributaries, including Rodeo Creek Gulch, Nobel Gulch, 

Tannery Gulch, and Borregas Creek. 

The Aptos Creek watershed drains approximately 25 square miles, with an elevation drop of 
approximately 2,000 feet. Similar to the Soquel Creek watershed, inundation in the Aptos 
Creek watershed occurs with heavy rain. The steep elevation drops and narrow canyons 
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contribute to the increase in rapid runoff volume. Physical barriers in the watershed cause 

backwater flooding. 

Stormwater runoff from Route 1 drains into creek crossings beneath Route 1. It also drains 
into nearby storm drain systems that ultimately discharge into Monterey Bay and the Pacific 
Ocean. There are no existing stormwater treatment Best Management Practices along Route 

1 within the proposed project limits to treat roadway runoff.  

Groundwater  
The geotechnical study conducted within the proposed Route 1 project limits based on 
historic boring data, as-built information, and current topography and geologic information 
(Preliminary Geotechnical Report, 2007). Table 2.2.2-1 indicates the locations and 
groundwater elevations and provides brief descriptions of sub-soil characteristics and 

compositions. 

Table 2.2.2-1: Project Area Groundwater Locations and Elevations 

Bridge/Structure  Subsoil Condition  Groundwater Elevation 

San Andreas Road/ 
Larkin Valley Road 
Undercrossing  

10- to 30-foot-thick surficial deposits, overlain 
with very dense clayey/silty sand 

Not encountered to the 
elevation of 190 feet  

Freedom Boulevard/ 
Rob Roy Junction 
Overcrossing  

20 feet of loose to dense silty/clayey sand 
overlain with dense gravelly sand  

Encountered at elevation 
of 129 to 134 feet  

Rio Del Mar Boulevard 
Overcrossing  

27 feet of dense to very dense silty sand 
overlain with dense gravelly sand  

Not encountered to the 
elevation of 100 feet  

State Park Drive 
Overcrossing 

25 to 40 feet of loose to dense silty/clayey 
sand  

Not encountered to the 
elevation of 100 feet  

Park Avenue 
Undercrossing  

50 feet of dense to very dense clayey sand 
overlain with very dense silty sand with 
cemented layer  

Encountered at elevation 
of 64 to 76 feet  

Bay Avenue 
Undercrossing 

15 feet of stiff to very stiff silty/sandy clay 
overlain with loose to very dense silty/clayey/ 
gravelly sand  

Encountered at elevation 
of 13 feet  

Soquel Creek Bridge  
Stiff to very stiff sandy/silty clay embedded with 
dense to very dense silty/gravelly sand  

Encountered at elevation 
of 8.5 to 16 feet  

41st Avenue 
Overcrossing 

25 feet of medium dense to dense silty sand 
overlain with very dense sand  

Encountered at elevation 
of 64 feet  

Morrissey Avenue 
Overcrossing 

Dense to very dense silty sand  
Encountered at elevation 
of 95 feet  

Note: The as-built Log of Test Borings for North Aptos UP, Aptos Creek Bridge, Capitola Avenue Overcrossing, Soquel Drive 
Overcrossing, and La Fonda Avenue Overcrossing were not available.  
Source: Preliminary Geotechnical Report 2007.  
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Possible Pollutants Affecting Water Quality  
Caltrans has performed many studies to monitor and characterize highway stormwater runoff 
throughout the State. Commonly found pollutants are total suspended solids, nitrate nitrogen, 
total Kjeldahl nitrogen, phosphorus, ortho-phosphate, copper, lead, and zinc. Some sources 
of these pollutants are natural erosion, phosphorus from tree leaves, combustion products 
from fossil fuels, and the wearing of brake pads (Caltrans Storm Water Management Plan 

2003). 

Five of the direct receiving water bodies, which are existing waterways within the proposed 
project’s limits, are included on the 2010 Clean Water Act Section 303(d) List. Aptos Creek, 
Valencia Creek, Soquel Creek, Soquel Lagoon, and Rodeo Creek Gulch do not meet the 
Regional Water Quality Control Board’s general water quality objectives established for all 
inland surface waters, enclosed bays, and estuaries within the Central Coast Region’s 
Hydrologic Basin. These water quality limited segments are located immediately upstream or 
downstream of the traversing Route 1 right-of-way. Table 2.2.2-2 identifies the pollutants for 
which each of these water body segments are listed as impaired, as well as the likely 

pollutant sources. 

Tier II Auxiliary Lane Alternative 

Because the Tier II Auxiliary Lane Alternative project area overlaps the Tier I Corridor 
Alternatives area, the information presented in the Water Quality Study Report is also 
applicable to the Tier II Auxiliary Lane Alternative, unless otherwise stated below; however, 
because the Tier II Auxiliary Lane Alternative covers a smaller portion of Route 1, generally 
only discussions on the area between the 41st Avenue interchange and the Soquel Avenue 
interchange, or Soquel Creek, Rodeo Creek Gulch, and Arana Gulch are pertinent to the 

Tier II Auxiliary Lane Alternative.
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Table 2.2.2-2: Water Body Segments within the Tier I and/or Tier II Project Limits Listed as Impaired 

Water 
Body 

Pollutant/Stressor 
for which Water 

Body is Listed as 
Impaired Potential Sources of Pollutant/Stressor 

Estimated 
Size of 

Affected 
Water Body 

Segment 

Applicable 
Corridor Project 

Area 
Aptos 
Creek 

Pathogens Collection System Failure, Natural Sources, Onsite Wastewater 
Systems (Septic Tanks), Pasture Grazing-Riparian and/or Upland, 
Urban Runoff/Storm Sewers 

 8.4 mi Tier I Corridor 

Sedimentation/ 
Siltation 

Disturbed Sites (Land Development)/ Channel Erosion  8.4 mi 

Soquel 
Lagoon 

Pathogens Urban Runoff/Storm Sewers, Collection System Failure, Transient 
Encampments, Onsite Wastewater Systems (Septic Tanks), 
Pasture Grazing-Riparian and/or Upland, 

 1.2 ac Tier I Corridor 

Sedimentation/ 
Siltation 

Construction/ Land Development  1.2 ac 

Valenci
a Creek 

Pathogens Source Unknown  6.2 mi Tier I Corridor 
Sedimentation/ 

Siltation 
Agriculture/ Construction/ Land Development  6.2 mi 

Soquel 
Creek 

Enterococcus Collection System Failure, Natural Sources, Transient 
encampments, Urban Runoff/Storm Sewers 

 17.9 mi Tier I and Tier II 
corridors 

Escherichia coli  
(E. coli) 

Collection System Failure, Natural Sources, Onsite Wastewater 
Systems (Septic Tanks), Transient encampments, Urban 
Runoff/Storm Sewers  

 17.9 mi 

Fecal Coliform Collection System Failure, Natural Sources, Onsite Wastewater 
Systems (Septic Tanks), Transient encampments, Urban 
Runoff/Storm Sewers  

 17.9 mi 

Turbidity Source Unknown   17.9 mi 

Rodeo 
Creek 
Gulch 

Turbidity Source Unknown   6.0 mi Tier I and Tier II 
corridors 

pH Source Unknown   6.0 mi 
Source: State Water Resources Control Board, 2010 Clean Water Section 303(d) List of Water Quality Limited Segments Requiring TMDLs, 2010. 
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Environmental Consequences 

The following section presents potential permanent water quality impacts anticipated from 
the proposed project. The discussions include Caltrans procedures for identifying potential 
impacts. Short-term water quality impacts that would occur during construction are described 

in Section 2.4.13. 

Tier I Corridor Alternatives  

Stormwater 

The Water Quality Study Report (2013) found that street and highway stormwater runoff has 
the potential to affect receiving water quality. The nature of these impacts depends on the 
uses and flow rate or volume of the receiving water, rainfall characteristics, and street or 
highway characteristics. Heavy metals associated with vehicle tire and brake wear, oil and 
grease, and exhaust emissions are the primary pollutants associated with transportation 

corridors.  

Generally, highway stormwater runoff has the following pollutants: total suspended solids, 
nitrate nitrogen, total Kjeldahl nitrogen, phosphorus, ortho-phosphate, copper, lead, and zinc. 
Some sources of these pollutants are natural erosion, phosphorus from tree leaves, 

combustion products from fossil fuels, and the wearing of brake pads and tires.  

Stormwater runoff volumes and velocities from the proposed project area are expected to 
increase with implementation of the proposed project due to the increase in impervious 
surfaces; therefore, pollutant loading may also be increased. The added impervious area is 
directly related to the potential permanent water quality impacts. For the Tier I Corridor 
HOV Lane Alternative, the proposed increase in impervious area is 64 total acres within the 
8.9-mile project limits, and for the Tier I Corridor TSM Alternative, the proposed increase in 

impervious area is 22 total acres.  

However, in comparison with the overall watershed of the creeks, the increase in flow due to 
the proposed increase in impervious surface for the Tier I HOV Lane Corridor Alternative or 
the Tier I Corridor TSM Alternative would not be substantial. This is demonstrated in Table 
2.2.2-3, which shows the increase in impervious surface that would occur within the 
watersheds of direct receiving waters, along with the increases in impervious surfaces that 

affect floodplain areas for the Tier I Corridor HOV and TSM Alternatives.  

Project design features for the Tier I Corridor Alternatives and the Tier II Auxiliary Lane 
Alternative would avoid long-term adverse impacts to water quality and stormwater runoff. 
The proposed project’s design goal is to maintain preconstruction stormwater discharge 
flows by promoting infiltration and metering or detaining flows to preconstruction rates prior 
to discharge to a receiving water body or to a municipal separate storm sewer system.  

 



Chapter 2 Affected Environment, Environmental Consequences,  
and Avoidance, Minimization, and/or Mitigation Measures 

 

Santa Cruz Route 1  
Tier I and Tier II Environmental Impact Report/ 
Environmental Assessment 2.2.2-11 Draft November 2015 

Table 2.2.2-3: Increase in Impervious Areas for Tier I Corridor Alternatives  
in Comparison to Overall Watershed1 

Crossing 

Increased 
Impervious Area 

(acres) 
Overall 

Watershed 
Area  

(acres) 

Percentage  
Increase  

in Overall Watershed 
Area 

HOV 
Lane TSM 

HOV 
Lane TSM 

Unnamed Water of the United States 0  0  
Not  

available 
Not 

calculated 
Not 

calculated 

Valencia Channel 9.19 1.77  
Not  

available 
Not 

calculated 
Not 

calculated 

Valencia Creek  3.40 0.44  4,106 0.08 0.01 

Aptos Creek  10.56 5.32  15,360 0.07 0.03 

Ord Gulch  1.89 1.11  156 1.21 0.71 

Pot Belly Creek  0.86 0.61  82 1.05 0.75 

Borregas Creek  1.37 0.99  116 1.18 0.85 

Tannery Gulch  1.73 0.83  797 0.22 0.10 

Unnamed Tributary to Tannery Gulch  1.86 0.49  146 1.28 0.34 

Nobel Creek  5.90 1.71  614 0.96 0.28 

Soquel Creek  13.79 2.27  27,520 0.05 0.01 

Rodeo Creek Gulch  2.39 1.35  1,572 0.15 0.09 

Arana Gulch  6.30 4.49  2,239 0.28 0.20 

Tributary to Arana Gulch at Sta 175+98  0.38 0.15  71 0.53 0.21 

Tributary to Arana Gulch at Sta 177+92  0.70 0.24  113 0.62 0.21 

Tributary to Arana Gulch at  
Sta 183+01  

3.00 0.00  
Not  

available 
Not 

calculated 
Not 

calculated 
1 This table presents the increases in impervious surfaces for the entire Tier I Corridor, for both Tier I Corridor build alternatives.  
In Section 2.2.1, Table 2.2.1-2 presents only the increases in impervious surfaces that contribute runoff to creeks that affect 
floodplain areas for the Tier I Corridor HOV Lane Alternative, and Table 2.2.1-3 presents only the increases in impervious 
surfaces that contribute runoff to creeks that affect floodplain areas for the Tier I Corridor TSM Alternative, 

Source: Water Quality Study Report, 2013. 

 

By meeting this design goal, permanent, adverse water quality impacts are not expected. The 
overall design features for water quality impacts are a condition of the Caltrans National 
Pollutant Discharge Elimination System permit with the State Water Resources Control 
Board, as well as other regulatory agency requirements. Details for these design features or 
Best Management Practices would be developed and incorporated into the project design and 
operations prior to the proposed project opening. With proper implementation of these design 
features or Best Management Practices, permanent water quality impacts would be avoided 
or minimized. Therefore, the proposed project would comply with all water quality standards 

and waste discharge requirements, and the impact to water quality would be minimal.  
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Groundwater 

The proposed impervious surface area required for either Tier I Corridor Alternative may 
have localized impacts to the flow of groundwater. Existing groundwater recharge areas 
within the proposed project limits would be slightly affected due to the increase in 
impervious areas, which decreases the amount of areas available for rainwater to infiltrate 
into the soil and help recharge the groundwater supply. The Tier I Corridor HOV Lane 
Alternative would have more potential permanent effects to groundwater than the Tier I 
Corridor TSM Alternative due to the larger added impervious areas required; however, the 
impacts would not be substantial in comparison to the overall groundwater area and due to 
the highly variable nature of the existing groundwater flow paths. In addition, because 
groundwater resources in the area do not represent a sole source aquifer, no substantial 

impacts to water quality in groundwater wells are anticipated.  

Tier II Auxiliary Lane Alternative  

Stormwater 

Stormwater runoff within the Tier II Auxiliary Lane Alternative project limits drains into Soquel 
Creek, Rodeo Creek Gulch, and Arana Gulch, and it eventually discharges to Monterey Bay. A 
larger disturbed soil area has a higher potential for temporary water quality impacts. The Tier II 

Auxiliary Lane Alternative would have a total disturbed soil area of approximately 18.5 acres. 

Highway widening projects increase impervious areas; therefore, they potentially increase the 
volume and velocity of stormwater flow to downstream receiving water bodies. The Tier II 
Auxiliary Lane Alternative would increase the impervious area by 4.89 acres. Stormwater 
runoff volumes and velocities from the proposed project area are expected to increase with 
implementation of the Tier II Auxiliary Lane Alternative due to the increase in impervious 
surfaces; however, in comparison with the overall watershed of the creeks, the increase in 
flow due to the proposed widening of the Route 1 would not be substantial (see Table  
2.2.1-4). Project design features for the Tier II Auxiliary Lane Alternative would avoid long-
term adverse impacts to water quality and stormwater runoff. The proposed project’s design 
goal is to maintain preconstruction stormwater discharge flows by promoting infiltration and 
metering or detaining flows to preconstruction rates prior to discharge to a receiving water 
body or to a municipal separate storm sewer system. By meeting this design goal, permanent, 
adverse water quality impacts are not expected. The overall design features for water quality 
impacts are a condition of the Caltrans National Pollutant Discharge Elimination System 
permit with the State Water Resources Control Board, as well as other regulatory agency 
requirements. Details for these design features or best management practices would be 
developed and incorporated into the project design and operations prior to the proposed 
project opening. With proper implementation of these design features or best management 

practices, permanent water quality impacts would be avoided or minimized.  
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Groundwater 

The proposed impervious surface area required for the Tier II Auxiliary Lane Alternative 
may have localized impacts to the flow of groundwater. Existing groundwater recharge areas 
within the proposed project limits would be slightly affected due to the increase in 
impervious areas, which decreases the amount of areas available for infiltration. The impacts 
would not be substantial in comparison to the overall groundwater area and due to the highly 
variable nature of the existing groundwater flow paths. The Tier II Auxiliary Lane 
Alternative is a much smaller project than the Tier I Corridor Alternatives, which are also 
found to have only slight effect on groundwater recharge. In addition, because groundwater 
resources in the area do not represent a sole source aquifer, no substantial impacts to water 

quality in groundwater wells are anticipated. 

No Build Alternative 

The No Build Alternative may have potential permanent water quality impacts due to continuing 
congestion, leading to a greater deposition of particulates from exhaust and heavy metals from 
braking. Currently, no Treatment Best Management Practices are proposed along Route 1 
within the project limits to treat roadway runoff; therefore, the water quality of the receiving 

water bodies would continue to be affected by highway runoff under the No Build Alternative. 

Avoidance, Minimization, and/or Mitigation Measures 

Tier I Corridor Alternatives  

The avoidance, minimization, and mitigation measures below are applicable to both Tier I 
Corridor Alternatives on a conceptual basis. As portions of the Tier I corridor are 
programmed and become future tiered projects, they will be subject to separate 
environmental review, and the measures summarized below could be subject to change.  
These avoidance, minimization, and/or mitigation measures will apply to the Tier II 
Auxiliary Lane Alternative and are considered environmental commitments required for 

implementation of the Tier II Auxiliary Lane Alternative.  

Design features required for the proposed project in compliance with permits and approvals 

include the following:  

 Use of biofiltration devices or infiltration devices as preferred Treatment Best 
Management Practices and consideration of opportunities for other Treatment Best 
Management Practice devices, such as media filters, detention devices, wet basins, and 

multi-chambered treatment trains.  

 Permanent erosion control measures shall be applied to all new or exposed slopes. 

 Preservation of Existing Vegetation – At all locations, preserving existing vegetation is 
beneficial. The following general steps shall be taken to preserve existing vegetation 

during the design phase:  
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a)  Identify and delineate in contract documents all vegetation to be retained.  

b)  Designer shall provide specification in contract documents that the Contractor would 
delineate the areas to be preserved in the field prior to the start of soil-disturbing 

activities.  

c)  Designer shall provide specification in contract documents that the Contractor would 
minimize disturbed areas by locating temporary roadways to avoid stands of trees and 

shrubs and to follow existing contours to reduce areas of cut and fill.  

d)  Designer shall, when specifying the removal of vegetation, consider provisions 
included in the contract documents to minimize impacts (i.e., increased exposure or 

wind damage) to the adjacent vegetation that will be preserved.  

Proper design of the following drainage facilities to handle concentrated flows:  

 Ditches, berms, dikes, and/or swales  

 Overside drains  

 Flared end sections  

 Outlet protection/velocity dissipation devices  

 Slope/Surface Protection Systems – The following control measures must be implemented 

to stabilize slopes that are created or modified by the project: 

a) Vegetated surfaces 

b)  Hard surfaces  

Tier II Auxiliary Lane Alternative 

Because the Tier I and Tier II projects have overlapping locations, the avoidance, 
minimization, and/or mitigation measures presented for Tier I Corridor Alternatives are 
applicable to both projects. Specifically, biofiltration devices are preferred treatment best 
management practices based on available site information for the Tier II project. In addition, 

the following specific measures would apply to the Tier II Auxiliary Lane Alternative: 

 Incorporate in the design documents, construct and ensure long-term, continuous 
operation of stormwater treatment measures (biofiltration or infiltration facilities are 
preferred) to provide treatment of stormwater runoff in accordance with the State Water 
Resources Control Board’s Order No. 99-06 DWQ (the 1999 Caltrans Municipal 

Stormwater Permit).   

 The delineation in the contract documents of vegetation to be retained shall include 
vegetation below top of bank at Soquel Creek and Rodeo Creek Gulch, to the maximum 

extent practicable. 
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 Stormwater treatment facilities incorporated in the project shall be protected from 
concentrated flows by the incorporation of rock slope protection or other hard 

material at the inlets to the treatment facilities. 
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