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The ADT for Highway 62 was estimated at 34,000 in 2001 and projected at 70,000 in 2021 (ODOT, 
2001).  Water quality mitigation would be required for stormwater runoff because the ADT is greater 
than 30,000 (ODOT, 2006).  The most common contaminants in highway runoff are heavy metals, 
inorganic silts, aromatic hydrocarbons and suspended solids.  The wear and tear of vehicles also 
contributes rubber particles, oil and grease, rust and hydrocarbons to the highway surface and 
subsequent highway runoff.  Mitigation of increased stormwater runoff from new impervious surface 
will also be required due to the presence of endangered fish species in Bear Creek and the Rogue 
River.  Both stormwater quality and quantity impacts will require mitigation.  Recent ODOT 
environmental performance standards, consistent with NMFS requirements, would be suitable 
(ODOT, 2004).  With respect to stormwater quality treatment, the 6-month, 24-hour storm (or 
approximately 72% of the 2-year 24-hour storm) is used to determine the volume of runoff requiring 
treatment under NMFS standards (ODOT, 2004), while 1/3 of the 2-year 24 hour storm is the ODOT 
current standard (ODOT, 2005) .   
 
The City of Medford developed a Stormwater Management Plan in anticipation of receiving their 
Phase 2 MS4 permit (TetraTech/KCM, 2005).  As part of this plan development, stormwater 
pollutant loading estimates for subbasins within the urban growth boundary were estimated on the 
basis of land use (Table 4.2) using land-use loadings from Minton (2002).  Street sweeping, the only 
stormwater BMP in use within the Medford urban growth boundary, removes approximately 4% of 
the total suspended sediment (TSS), total nitrogen (TN), or total phosphorus (TP), but none of the oil 
and grease. In addition, existing wetlands provide a water quality benefit depicted in the Midway 
sub-basin B model results:  65% removal of TSS, 20% removal of TN, and 25% removal of TP in 
their catchment areas (TetraTech/KCM 2005).  It is expected that existing wetlands outside of the 
modeled areas perform similarly. 
 

 
The City of Medford has long had stormwater requirements for development within the Midway 
Drainage Basin – also known as Upton Creek (Medford, 1986).  Many of these requirements would 
be expected to extend to the remainder of the project area, particularly with respect to water quality. 
A new road alignment would require stormwater detention before discharging to a surface water 
body.  It is likely, as well, that the draft detention ordinance would be in place by the time project 
components are constructed.  If so, this ordinance may govern detention requirements. 
 
Also in response to the Phase 2 MS4 permit, the RVSS developed a Stormwater Master Plan that is 
applicable to areas outside of the Medford City Limits. 

Table 4.2 Stormwater Pollutant Loading Estimates For Current Conditions, Project Area 
Subbasins Within Medford Urban Growth Boundary 

 

Subbasin Area 
(ac.) 

Estimated Current Land Use  
(% area) 

Loading (lbs/year) w/ Existing BMPs 
and Site Conditions 

  Commercial 
Development 

Residential 
Roads 

Arterial 
Roads TSS TN TP O&G 

Bear Creek East - 
C 166 65 3 7 78,989 520 79 0.28 

Lone Pine Creek - 
C 503 69 2 3 253,201 1,653 255 1.77 

Midway - B 527 76 4 8 268,436 1,879 287 1.04 

 
Source: TetraTech/KCM (2005) 
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4.7 Conclusions 
 
Streams within the WR API have been significantly affected by urbanization and development.  
Channel and flow modifications have resulted in poor water quality, primarily from increased 
sediment loads.   
 
Sufficient stormwater detention and treatment facilities will be needed to address the additional 
stormwater volumes and flow rates.  In addition, the conveyance of this runoff would consider the 
effects on instream erosion in receiving waters. 
 
The project alternatives would influence the placement and type of stormwater treatment facilities 
based on the alignment and available space.  Consideration of soil types and wetlands in the vicinity 
of the various project alternatives will be important in determining mitigation for stormwater runoff.   
 
Additional impervious surface area would increase the volume of stormwater runoff eventually 
reaching the streams.  Control of this flow will be critical to reduce or minimize flooding.  Any new 
construction of roads would occur within the 100-year floodplain (Zone A) of all affected streams 
and thereby require hydraulic analysis and, potentially mitigation for flood impacts, if any.   
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5. ENVIRONMENTAL CONSEQUENCES 
 
This chapter contains the analysis of direct, indirect, cumulative, and construction impacts to 
receiving water quality and wetlands from stormwater, and to floodplains within the project corridor.  
There are two main objectives for this chapter: 1) to disclose the impacts associated with each of the 
alternatives; and 2) to provide a comparison of the No-Build Alternative, A Option Design 
Alternatives, and B Option Design Alternatives. The planning horizon for the long-term impact 
analysis is the year 2025.  
 
5.1 Direct Impacts 
 
Direct effects, as defined by NEPA, are those that are caused by the action and occur at the same 
time and place (40 CFR § 1508.8). An example of direct impacts would be related to impacts of 
stormwater discharges following treatment in stormwater treatment facilities, increased runoff 
volumes (either peak flows or flow duration) that influences channel morphology, or encroachment 
into a regulatory floodplain.   
 
5.1.1 No-Build Alternative 
 
Population in Jackson County is projected to grow by 53% in the next 35 years, and nearly double in 
the Medford to Eagle Point corridor.  Traffic volumes are projected to increase by 50-60%.  
Stormwater runoff volumes within the project corridor would be expected to remain constant, save 
for changes in rainfall associated with long-term climate shifts, and changes in stormwater drainage 
as local improvements to intersections are constructed.  It is likely, however, that with increased 
waiting times at intersections and greater traffic volume that pollutant loads to roadways would 
increase, resulting in higher concentrations of pollutants.  This impact would be alleviated to the 
extent that areas within the urban growth boundaries of Medford might have retrofits for stormwater 
treatment. Some of the traffic congestion would be relieved locally by projects described in Table 
1.3 that would generate additional stormwater volumes.  Again, if the City of Medford enacts their 
draft detention ordinance, this would reduce these impacts to some degree.   
 
Pollutant loading estimates were developed for full buildout conditions within the Medford 
subbasins described in Table 4.2; these are shown in Table 5.1, and represent 3-15% increases in 
pollutant loadings.  They assume no increase in road area beyond that which is existing, although 
that is clearly not indicated by projects listed in Table 1.3. 
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5.1.2 Bypass Alternative 
 
Direct impacts associated with the build alternatives are those that would occur with stormwater 
discharges from the full project.  The specific pollutants of greatest concern from transportation 
surfaces are: sediment, either as turbidity or suspended sediment; hydrocarbons as oil and grease, 
total petroleum hydrocarbons, or polycyclic aromatic hydrocarbons (PAHs); metals, dissolved 
metals (particularly copper); and other toxic compounds associated with air deposition (e.g., 
mercury, chlorinated hydrocarbons, phthalates).  
 
The impact of additional impervious surface area is generally to increase pollutant loads in runoff 
proportional to the change in impervious surface area.  The volume of pollutants reaching receiving 
water bodies and hence causing project impacts is related almost exclusively to the effectiveness of 
the specific configuration of stormwater treatment facilities and the area of roadway that can be 
managed by these facilities. Therefore, while there may be project impacts to surface water quality 
and quantity, quantification of those impacts must necessarily wait until the specific stormwater 
configuration is developed during design of the preferred alternative.  This design will meet the most 
stringent applicable design requirements in effect at that time, and will be required to mitigate any 
residual significant impacts.*  Impervious surface area for each of the alternatives is summarized in 
Table 5.2.  Net new impervious surface can be approximated as the difference between the Bypass 
Alternatives and the No-Build Alternative.**   
                                                 
* A significant impact is one that can be detected in receiving water quality; however, for purposes of this analysis, an 
increase in pollutant loading to receiving waters that can be estimated by modeling is assumed to be significant.   
 
** There are three reasons why this is an approximation and not a precise estimate: 
• Because areas of net new impervious surface associated with upcoming projects in the No-Build alternative (Table 

1.3) could not be determined, the figures in the No-Build column represent a slight (perhaps 20%) understatement of 
expected impervious surface area with this alternative.  None of these projects are large, however, and all represent 
widening of short segments of existing streets or intersection improvements rather than a bypass.   

• In addition, the “existing impervious” surface represents the existing surface associated with the footprint of A 
Options.  Particularly in Segment 1, Option 1B makes use of existing surface streets and modifies access on side 
streets.  There are only slight differences in existing impervious surface footprint of the A and B Options for the 
remaining segments. 

• Details of minor modifications to existing streets at the southern terminus near I-5 associated with Option 1B have 
not been developed at this stage of design.  Therefore, there may be small areas of new or removed impervious 
surface in this area that are not fully accounted for in the calculation of impervious surface area for Option 1B. 

Table 5.1 Stormwater Pollutant Loading Estimates at Full Buildout, Project Area Subbasins 
Within Medford Urban Growth Boundary 

 
Subbasin Area 

(ac.) 
Estimated Current Land Use  

(% area) Loading (lbs/year) w/ Existing BMPs 

  Commercial 
Development 

Residential 
Roads 

Arterial 
Roads TSS TN TP O&G 

Bear Creek East - 
C 166 65 3 7 78,989 520 79 0.28 

Lone Pine Creek - 
C 503 69 2 3 253,201 1,653 255 1.83 

Midway - B 527 76 4 8 276,838 2,152 329 1.10 

 
Source: TetraTech/KCM (2005) 
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ODOT’s current concept for stormwater treatment is as follows (Zelmer, personal communication 
[Appendix A]). 
 

Storm water will be captured in roadside ditches with the exception of some areas on the south 
end that will require concrete barrier, inlets and storm piping. Runoff from the new impervious 
areas will be treated for water quality and detained prior to discharge into local creeks.  

 
As of this date, the project design does not include specific stormwater treatment facilities; these will 
be designed only for the preferred alternative.  Therefore, the specific impacts on pollutant loads 
cannot be quantified, as treatment facilities and other BMPs vary in their effectiveness with respect 
to removal of specific pollutants.  Within areas subject to RVSS stormwater requirements, effluent 
concentrations of suspended sediment should be <20mg/l and oil and grease <10mg/l.  No limits on 
other pollutants are given, but transportation-related pollutants are often transported in manners 
similar to sediment and hydrocarbons, and are removed by the same types of stormwater treatment 
facilities.  
 
Outside of the areas subject to RVSS requirements, stormwater will be managed in accordance with 
ODOT’s MS4 permit and pending programmatic agreement with the NMFS and DEQ (HDR, 2008 
a,b).  This agreement will require ODOT to use as many facilities and other best management 
practices that have high pollutant removal efficiencies for pollutants of interest as can be logically 
incorporated into site design and subsequent highway maintenance (HDR, 2008b).  Use of less 
effective facilities necessitated by site conditions would require use of additional stormwater 
treatment.  As ODOT moves forward with detailed design of each segment, highway runoff 
management approaches will seek to minimize the impacts to vernal pool wetlands along the 
alignment (URS, 2007).  Stormwater treatment facilities would be designed to complement this 
scheme and meet the NMFS goal of no increase in pollutant loading by providing treatment for new 
impervious surface and, as appropriate, existing impervious surface.  Therefore, while there may be 
some residual impact from the project in the form of slight increases in pollutant loadings to specific 
water bodies, the net pollutant loading to all waterbodies within the project area should not increase 
above present levels (i.e., roughly equivalent to future levels from Highway 62 in the No-Build 
alternative), and may decrease.   
 
In addition to pollutant loads, increases in impervious surface are associated with increased 
stormwater runoff volumes and peak flows.  Table 5.3 addresses the runoff peak flows that would 
have to be managed using detention or infiltration-based BMPs.  Typically, detention is sized to 

Table 5.2  Impervious Surface Area Within the Project Footprint  
 No-Build 

Alternative 
(acres; existing 

impervious 
surface area) 

 
Bypass Alternatives –  Total and Approximate Net New Impervious (acres) 

A Options B Options   
Total Appx. Net New Total Appx. Net New 

Segment 1 7.4 18.0 10.6 8.8 1.4 

Segment 2 10.4 37.0 26.6 36.9 26.5 

Segment 3 8.2 29.2 21.0 23.0 14.8 

Total 26.0 84.2 57.2 68.7 42.7 
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reduce peak flows to pre-project conditions for up to at least the 10-year event according to County 
code and preliminary discussions with NMFS described above (HDR, 2008b).  The peak flow 
figures in this table assume that all runoff would be conveyed to area creeks.  Wherever possible, 
stormwater runoff should be shed to the shoulder and be dissipated over the landscape, thereby 
maintaining baseflow.  Remaining runoff can be expected to be conveyed via ditches to surface 
water bodies following treatment and detention.  The exact split between stormwater directed to the 
landscape for infiltration and to surface water drainages must take account not only topographic 
considerations, but also protection of hydroperiods for vernal pools.   
 
More detailed design would be required to refine the target peak flow rates and the specifics of the 
facilities needed to achieve those flow rates; only then can residual impacts to streams from 
hydromodification* be assessed.  These impacts typically take the form of enlargement of stream 
channel cross section to accommodate the increased discharge, although minor adjustments to 
channel hydraulic roughness can also occur.  The increased channel cross sectional area is usually 
initially accommodated by channel incision, as greater shear stress can typically be applied to 
streambeds than can be applied to stream banks.  If incision is sufficient to cause critical streambank 
heights to be exceeded, streambanks fail and the channel also becomes wider.  When enlarging 
channels erode to bedrock or other resistant soil or sediment layers (e.g., a duripan), any additional 
channel enlargement also often takes the form of channel widening.  Therefore, residual impacts will 
often be channel widening, which increases downstream channel sediment load and reduces the 
quality of instream habitat. 
 
The other form of direct water resources impacts could occur to floodplains within the project area, 
specifically fill within regulatory floodplains. At this time, no fill is contemplated within regulatory 
floodplains other than roadway supports.  Maintenance or improvement of existing flood 
conveyance by balanced excavation would be incorporated into detailed designs of the channel 
crossings as necessary. 
 
5.1.2.1 Segment 1: I-5 to Commerce Drive 
 
All stormwater from this segment currently drains to Bear Creek or to land adjacent to the airport; 
this pattern would continue with the proposed project. This segment is the most constrained segment 
with respect to stormwater treatment, as the transportation infrastructure is already well developed.  
There is little room for infiltration of stormwater in this segment within existing ODOT right of way. 
Engineered treatment facilities that use small footprints with reasonable maintenance requirements 
(e.g., vaults, water quality manholes and ponds, but not proprietary filtration devices) have variable 
treatment efficiencies, all of which are lower than infiltration-based facilities.  These facilities or 
devices can remove gross pollutants (e.g., litter) but decrease in effectiveness with decreased 
pollutant grain size and are only marginally effective on dissolved constituents (e.g., copper or 
dissolved hydrocarbons). The highly effective stormwater treatment facilities possible within this 
segment all have very high maintenance costs.  Therefore, it is likely that stormwater treatment 
facilities that are used will not be able to remove all pollutants originating from new impervious 
surface in this segment.  However, given the relatively small size of the contributing area within 

                                                 
* Hydromodification refers to the change in stream hydrographs resulting from the discharge of excess runoff volume 
from impervious surfaces over a longer duration.  Impacts result when the discharge rate remains erosive; this is quite 
possible given the fine-grained texture of area soils. 
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ODOT jurisdiction (< 50 acres) vs. the large size of the Bear Creek watershed (384 square miles), it 
is highly unlikely that there would be a detectable change in receiving water quality. 
 
Option 1A: Split Diamond with I-5 Connection 
 
This option develops a new connection to I-5 adjacent to Bear Creek, adding approximately 10 acres 
of new impervious surface in the process, approximately 2.4 times that of the existing impervious 
surface. In addition, this option eliminates the existing Hilton Road stormwater treatment facility.  
Therefore, stormwater treatment associated with this option would have to provide mitigation for 
both the new impervious surface from this project and the impervious surface associated with recent 
I-5 intersection improvements.  Treatment BMPs appropriate for this option would include water 
quality manholes (with proprietary or non-proprietary devices for treatment) and subsurface vaults 
for detention, with minimal surface treatment opportunities within the interchange and at the north 
end of the segment near the airport. 
 
This option includes new single-lane bridges over Bear Creek to accommodate the southbound 
offramp and northbound onramp.  The project design currently goes to the limit of but does not 
encroach upon the lateral limits of the 100-year floodplain of Bear Creek.  Additional bridges over 
Bear Creek increase the length of cover over the creek along the creek axis.  As long as the low 
chord of these bridges has sufficient clearance above the 100-year flood elevation and the abutments 
remain outside of the 100-year floodplain, this configuration will not have flooding impacts.  
 

 
Option 1B: Highway 62 Connection 
 
This option is even more constrained than Option 1A due to existing infrastructure.  This option also 
represents only a slight increase in impervious surface area compared to the no-build alternative.  

Table 5.3 Anticipated 2- and 10-Year Peak Discharges Within the Project Footprint Without 
Detention or Infiltration-based Stormwater BMPs 

Segment No-Build Alternative 
(cfs) 

Bypass Alternatives (cfs) 

 A Options B Options Receiving Watershed 
(Includes Uplands) 

2-year 10-year 2-year 10-year 2-year 10-year 

Segment 1       

Bear Creek 6 8 12 16 6 8 

Lone Pine Creek 1 1 2 3 1 1 

Upton Lateral 1 3 6 8 2 3 

Segment 2       

Upton Lateral 5 7 18 24 18 24 

Whetstone 2 3 16 22 16 22 

Segment 3       

Whetstone 5 7 6 8 6 8 

Jack <1 1 14 19 14 16 

Little Butte Creek 4 5 16 20 2 3 
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Therefore, space-constrained stormwater treatment facilities (e.g., water quality manholes) and 
subsurface vaults for detention are likely to be the proposed BMPs for this option.  Stormwater 
quality impacts for this option, if any, are identified during detailed design.  Impacts could be 
mitigated by improving stormwater treatment elsewhere within the project footprint, or by 
retrofitting additional facilities as treatment trains into this segment, again using subsurface vaults 
for detention and adding additional subsurface treatment facilities.   Most subsurface proprietary 
devices are not effective for removing dissolved metals; proprietary filtration units with specially 
designed cartridges are the only type of BMP that could accomplish this, and they typically have 
very high installation and maintenance costs, particularly in a highway environment.  For this 
reason, ODOT seldom would use these BMPs (HDR, 2008a).  Again, the relative difference in size 
between the contributing area from Highway 62 and Bear Creek would be expected to result in non-
detectable impacts to Bear Creek from dissolved metals. 
 
5.1.2.2 Segment 2: Commerce Drive to Antelope 
 
This segment traverses areas with moderate amounts of existing commercial, industrial, and 
residential development, and is adjacent to areas with vernal pools.  Stormwater discharges to 
adjacent land areas and locally Upton, Swanson, Whetstone, and Jack Creeks within this segment; 
this would continue with the proposed project, although stormwater treatment would include 
detention of runoff volumes from new impervious surface areas that are otherwise not detained.  
Total impervious surface increases most in this segment, by a factor of 3.5 over the existing 
impervious surface.  Other than a net difference of pollutant loading and runoff volumes from 
approximately 4 acres of impervious surface between Options 2A and 2B prior to treatment, there 
are not substantive differences in stormwater impacts from these two options.  Because land is 
available for infiltration or high efficiency surface-based treatment, stormwater quality from the new 
impervious surface area should be sufficient to result in no degradation of surface water quality.  
Depending on the final design of the stormwater treatment facilities for the preferred alternative, 
there may be little or no impact to stormwater quality or discharge to receiving water bodies from 
the project.  Given the need to protect vernal pools from excess runoff without causing them to dry 
prematurely, there could be potential for minor residual impacts to the creeks associated with 
increased total runoff volumes, but these impacts cannot be quantified without more detailed 
stormwater design.   
 
Floodplain impacts must be considered for crossings of the creeks within this segment.  Wide 
bridges or causeways that span the 100-year floodplains are the single way of avoiding floodplain 
impacts, and are generally contemplated.  The most difficult of these crossings is at Swanson Creek, 
where hardpan results in relatively widespread flooding now along Peace Lane.  Here, a causeway 
will be used to span the floodplain.  This causeway would likely be longer for Option 2A than 2B, 
but the net impacts would be similar. 
 
5.1.2.3 Segment 3: Antelope to Northern Terminus 
 
This segment also skirts the edge of existing commercial/industrial developed and agricultural areas 
in White City, where the Crater Lake Highway now is the general boundary between 
commercial/industrial development on the west and residential development on the east (Figure 4.5).  
Total impervious surface in this segment increases approximately three-fold over the No-Build 
alternative with either of the design options.  There is a nearly 5 acre increase in impervious surface 
area from Option 3A to Option 3B, compared to approximately 8 acres of existing impervious 
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surface area.  This segment does not cross major drainages except at the very northern end, where it 
crosses a tributary to Little Butte Creek.  Either the floodplain will be fully spanned, or a balanced 
cut will be used to provide equivalent conveyance at this site.   
 
5.2 Indirect Impacts 
 
Indirect impacts, or secondary effects, are caused by the proposed action and are later in time or 
farther removed in distance, but are still reasonably foreseeable. Indirect effects may include growth-
inducing effects and other effects related to induced changes in the pattern of land use, population 
density or growth rate, and related effects on air and water and other natural systems, including 
ecosystems (40 CFR §1508.8).  For purposes of this project, indirect impacts include those related to 
hydrologic changes to outlying areas of vernal pools, and operation and maintenance of the 
stormwater treatment facilities. 
 
5.2.1 No-Build Alternative 
 
Indirect impacts of projects included in the No-Build alternative would include growth of 
infrastructure and commercial/industrial development that could result in the generation of 
additional stormwater volumes and pollutant loads from any impervious surfaces.  Within the City of 
Medford, some of these impacts would be reduced by the inclusion of stormwater treatment 
facilities, potentially including detention, or use of low impact development approaches in site 
design. 
 
5.2.2 Bypass Alternative 
 
Indirect impacts are primarily related to increased stormwater generation associated with residential 
and commercial/industrial development made more attractive by the improved transportation 
corridor.  These impacts would be those residual after installation and operation of required 
stormwater treatment BMPs, which could include moderately high suspended sediment, discharges 
of dissolved metals, and discharges of pollutants not otherwise well controlled by surface-
discharging BMPs (e.g., bacteria).  In addition, impacts from higher stormwater volumes could occur 
if this stormwater is discharged to surface streams or to vernal pools rather than either reduced with 
low impact designs or infiltration-based stormwater features.  Quantifying these impacts would 
require the analysis of specific site designs that have yet to be developed, however. 
 
The other indirect impact identified to date would be related to maintenance of the proposed 
stormwater ditches, should that maintenance disturb the surface or near-subsurface hydrology of 
areas with vernal pools.  Either overexcavation of the ditches to remove accumulated sediments and 
pollutants or lack of maintenance of the ditches which would allow more frequent overflow of 
stormwater could alter the functional quality of these pools (URS, 2007).  These impacts are 
particularly possible in Segments 2 and 3, with the greater number of nearby vernal pools.  Vernal 
pools are closer to Option 2A than 2B, so these impacts would potentially be greater for this option.  
There is no predictable difference in impacts between Options 3A and 3B.    
 
5.3 Cumulative Impacts 
 
Cumulative effects are defined by NEPA as the impacts to the environment that result from the 
incremental impact of the action when added to other past, present, and reasonably foreseeable 
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future actions (40 CRF 1508.7). This includes relatively minor impacts that collectively represent 
significant impacts.   
 
5.3.1 No-Build Alternative 
 
There would be no cumulative impacts with the No-Build Alternative. 
 
5.3.2 Bypass Alternative 
 
The combination of direct and indirect impacts from the No-Build and Build alternatives represent 
reasonably foreseeable actions that could have cumulative effects for stormwater quality or quantity.  
Increased impervious surface that remains connected to surface water systems would be treated to 
the maximum extent practicable where MS4 permit requirements apply (i.e., within RVSS 
jurisdiction and ODOT right of way), but could still be expected to result in some increase in 
pollutant loads to receiving water bodies.  However, it is not likely given expected concentrations of 
stormwater pollutants that water quality criteria would be exceeded.  The greater risk is from 
increased stormwater volumes, particularly so long as the City of Medford doesn’t have a 
stormwater detention requirement.  Impacts from this effect would be most felt, then, in the southern 
portion of the project footprint.  They would likely be present but more subtle in the northern 2/3 of 
the footprint (i.e., within Jackson County) as the county has effective detention requirements but 
does not yet require explicit mitigation of total runoff volumes.  County requirements to implement 
the Federal Flood Insurance Program require explicit in place mitigation, so it is not likely that there 
would be floodplain impacts from cumulative actions along the corridor. 
 
5.4 Construction Impacts 
 
Construction impacts to water resources are temporary in nature and may be related either to erosion 
from disturbed soil, or to temporary fills within stream channels, such as would be required to 
conduct appropriate work area isolation measures.  Construction impacts for sites greater than 1 acre 
of disturbed ground are mitigated by erosion and sediment controls required under a construction 
stormwater general permit (i.e., a 1200 CA permit) or through local requirements (TetraTech/KCM, 
2005; RVSS, 2006).   
 
The 1200-CA permit requires the use of erosion and sediment control BMPs, and both DEQ and 
NMFS increasingly require numerical monitoring of instream turbidity upstream and downstream of 
project sites depending on the sensitivity of receiving water bodies.  Effectively designed, used, and 
managed BMPs keep sediment yield to receiving waters at or near natural background.  These BMPs 
can include silt fences, sedimentation basins, mulching and/or revegetation of exposed soil, and 
construction of reinforced (i.e., rocked) inlet and outlet structures. They also include pollutant source 
controls, such as gravel entrance/exit pads or truck washing to reduce the amount of soil tracked 
onto adjacent surface streets, or fueling methods or limitations to reduce the risk of spillage during 
equipment or vehicle fueling.   
 
The only exception to the quality of expected sediment control can be during in-water work, where 
work area isolation is the most effective BMP. Work area isolation measures serve to bypass flowing 
water around the site of actual disturbance of the bed and bank (or overhead activities).  Oregon state 
water quality standards do allow for short term excursions of the turbidity standard (no more than 
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10% exceedance above background) when a project-specific approved Erosion and Sediment 
Control Plan has been followed. 
 
5.4.1 No-Build Alternative 
 
Under the No-Build Alternative, there would be no construction impacts associated with the project.  
There would be construction impacts associated with other roadway improvements, infill 
development, and re-development.  To the extent that construction projects would be subject to 
1200-C/1200-CA permit conditions that require extensive use of erosion and sediment control 
BMPs, these impacts should be minimal.   
 
5.4.2 Bypass Alternative 
 
Because erosion control and water quality plans, details, and specifications are not available for the 
project, specific construction impacts cannot be determined or evaluated.  However, the project must 
conform to the more stringent of the ODOT 1200-CA permit or the City of Medford/RVSS Phase 2 
MS4 Erosion and Sediment Control program performance standards in effect at the time of 
construction.  The generally flat terrain should make erosion and sediment control BMPs easy to 
select and design to the site, and effective when in use.  Clay-rich soils will require particular 
attention to turbidity control (i.e., silt fences don’t contain clays), as will control of dewaterering 
water.  This can be achieved by using filter cloths and vehicle tracking controls for site work, 
limiting work during wet periods if possible, by treating dewatering water with flocculants if 
necessary, and properly discharging the treated waters to ground away from wetlands or, with 
permission, to sanitary sewers.  It is also expected that work area isolation measures conforming to 
ODOT specifications would be required for construction of the I-5 onramps and offramps adjacent to 
Bear Creek, and for crossings of creeks containing “live” water at the time of construction.   
 
Hydrologic impacts of construction are possible due to dewatering needed to build bridge abutments 
for affected creeks and the retaining wall needed to support the I-5 southbound offramp to Highway 
62 for Design Option 1A.  Localized, short term impacts to creeks from dewatering are possible, but 
would be minimized by the design of work area isolation measures noted above to the point of 
having no functionally significant impact.  At a minimum, fish passage would be maintained during 
construction around creeks; state standards and ODOT drainage requirements and specifications 
ensure that small floods (e.g., up to a 5-year event) can be conveyed through work area isolation 
measures without catastrophic failure.  Dewatering impacts to creeks other than Bear Creek are less 
likely due to the small structures generally needed to cross them, and the combination of work area 
isolation measures and low-permeability soils that allow efficient local drawdown of the water table.   
 
Flooding impacts would occur only if a flood event coincided with construction requiring work area 
isolation measures in the flooded stream channel.  Construction windows are limited around any 
individual water body.  Use of work area isolation measures would be expected to be temporary in 
nature, occur during summer in-water work periods, and likely have no influence on floodplain 
hydrologic processes because this is the period in which channels typically remain within their 
banks.  Therefore, flood impacts could only occur in the event of a severe localized summer 
thunderstorm sufficient to cause a large flood.  Because the likelihood of this occurring is very low, 
the likelihood of flooding impacts related to construction is also very low.   
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6. POTENTIAL MITIGATION MEASURES 
 
This section identifies potential measures that could be utilized to mitigate impacts associated with 
Alignment Alternatives and Design Options. The purpose of discussing mitigation in the context of 
the Technical Reports analysis is to identify what mitigation options, if any, are available to reduce 
or minimize the impacts that are identified in the analysis. The DEIS work will not define mitigation 
commitments. The commitments to specific mitigation measures will be done during the 
development of the Final Environmental Impact Statement, through a series of Mitigation Plans. 
Mitigation discussions in the Technical Reports should identify possible mitigation measures for 
direct, indirect and construction impacts. 
 
6.1 Direct Impacts 
 
The best stormwater treatment for both quality and quantity maximizes infiltration (TRB, 2007).  
Reducing stormwater volumes by a substantial degree using simple infiltration-based facilities such 
as roadside swales would be problematic in this project area due to tight soils and the potential to 
alter the hydroperiod of nearby vernal pools.  Additional mitigation of direct stormwater impacts 
could be obtained with the use of more engineered infiltration facilities, such as compost-amended 
ditches or raingardens.  Constructed infiltration planters in roadway medians or at road edges may be 
appropriate in the more urban portions of the right of way.  Pervious asphalt or concrete, where 
suitable, could be used for some impervious surfaces within the project.  These measures are 
described in TetraTech/KCM (2005), RVSS (2006) and other stormwater management manuals in 
use in Oregon.  As noted above, engineered treatment facilities or devices that use small footprints 
with reasonable maintenance requirements (e.g., ponds, vaults, and water quality manholes) have 
variable treatment efficiencies, all of which are of lower pollutant removal effectiveness than 
infiltration-based facilities.   
 
At this time, ODOT intends to generally ditch and detain stormwater in Segments 2 and 3 and use 
small footprint stormwater treatment devices in Segment 1.  Depending on how they are sized, 
ditches may overflow with stormwater during intense rainfall events.  In this case, depending on the 
specific ditch configuration, untreated stormwater could reach local creeks and contribute to the total 
pollutant load.  Less than optimum pollutant removal from small footprint facilities could also result 
in pollutants reaching receiving water bodies.  Mitigation for these impacts could include using 
BMPs in a treatment train (i.e., different facilities deployed in series to target different types of 
pollutants).  It could also include treating more than the net new impervious surface area along the 
project length.  For instance, NMFS suggests treatment of a minimum of 140% of the net new 
impervious surface area to obtain 100% pollutant removal for all of the net new impervious surface 
area (assuming an average pollutant removal efficiency of 70% from stormwater facilities).  Any 
additional area that receives incidental stormwater treatment could become mitigation for the 
impacts of other local transportation projects. 
 
No fill within the 100-year floodplain for these creeks is currently contemplated other than supports 
for a bridges such as the one planned for the Whetstone Creek crossing, but design details of stream 
crossings and site restoration have not yet been developed.  In the event that net fill occurs with the 
project design, it will require hydraulic evaluation and mitigation for conveyance with balanced 
excavation within the floodplain. 
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6.2 Indirect Impacts 
 
The most likely indirect impacts of the proposed project are related to modifications to surface and 
shallow subsurface hydrology that supports areas of vernal pools (URS, 2007).  Mitigation measures 
for these impacts are described in detail in this report, but include making ditches shallow enough to 
minimize interception of shallow groundwater and particularly to not disturb the underlying hardpan.  
In addition, sizing ditches to reduce the frequency of overflow to vernal pool areas would be 
appropriate mitigation measures.  All of these should be considered as detailed drainage design 
moves forward for the preferred alternative. 
 
6.3 Cumulative Impacts 
 
Mitigation for cumulative impacts would take the same forms as mitigation for direct and indirect 
impacts.  Subsequent projects will be required to meet applicable stormwater treatment 
requirements:  RVSS or as-yet-undeveloped county or state requirements for non-ODOT projects, 
and the requirements of the Phase I MS4 permit for ODOT projects .The most effective stormwater 
treatment makes use of every parcel of pervious surface in an urban landscape for this purpose.  For 
this reason, partnerships between ODOT and local commercial and government interests may be 
needed to further use of undevelopable parcels or plots of pervious surface for stormwater treatment, 
to reduce connectedness of impervious surfaces, or to use pervious construction materials (e.g., 
concrete, asphalt) where appropriate. 
 
6.4 Construction Impacts 
 
No additional mitigation measures for construction impacts should be required.  Adherence to 
ODOT’s 1200-CA permit requirements imply that the use of best management practices for erosion 
and sediment and pollutant source controls will reduce construction water quality impacts below a 
level of significance .  Because erosion and sediment controls are only effective if installed, used, 
and maintained properly, setting up contractual penalties for non-performance with the contractor 
and inspecting them regularly and rigorously during construction does improve their effectiveness.  
Fish passage requirements of work area isolation measures would be expected to represent the best 
possible impact reduction for the hydrologic impacts of construction. 
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ODOT EMAIL TO ANNE MacDONALD 
 
 
SHARP Doug" <Doug.SHARP@odot.state.or.us>  

10/08/2007 09:04 AM 
 

 
 
Anne,  
I feel that you are proceeding in the right direction.  If William has any objections, I will let you know.  For 
now, however,  please proceed with what you proposed below.   
  
Thanks, 

Doug Sharp 
Environmental Permits Specialist  
Region 3 Tech Center  
100 Antelope Rd.  
White City, OR 97503  
WK (541) 864-8814  
Cell (541) 621-0630  
><((((º>`·..·`·..·`·...><(((º> 

  
 
From: Anne_MacDonald@URSCorp.com [mailto:Anne_MacDonald@URSCorp.com]  
Sent: Friday, September 28, 2007 3:22 PM 
To: SHARP Doug; ZELMER Chris R 
Cc: MARMON Jerry; Terry_Kearns@URSCorp.com; Hang_Reede@URSCorp.com 
Subject: Fw: Hwy 62 water resources tech memo 
 

Hi, Doug and Chris --  

I wanted to check in with you briefly on Highway 62 given the changes in the project over the summer.  

For Doug:  

Back when we did a methods report for the stormwater analysis, we proposed using the approach described by 
Driscoll in the 1990 FHWA studies of highway pollutants. Taken to the maximum, the methods in this report allow 
one to estimate stormwater loads in ways that you can compare the results to receiving water quality. But our design 
level -- which is fine for the corridor EIS that this has become -- really doesn't allow the detail to make that 
comparison warranted. Instead, I expect that we'll be focusing right now on differences in impervious surface area 
between the alternatives, and the qualitative impacts of discharging runoff to the creeks (instead of the vernal pools). 
To that end, we'll pretty well use a profile to estimate impervious surface area between sags, and apply SBUH 
methods to determine approximate volumes to treat, then use the latest TRB report (Evaluation of BMPs for 
Highway Runoff Control -- 2006, with Wayne Huber from OSU as the lead author) to estimate the expected effluent 
quality from likely BMPs. If that's ok with you, Doug, I'll move forward in that manner. I also have a call in to 
William Fletcher to find out about the status of discussions between ODOT and NMFS on effects determinations 
and dissolved copper -- what I find out from him will be reflected in the report to the extent that it's applicable. 

What I described above still needs us to select stormwater treatment BMPs, however. So that brings me to my 
question to Chris: 

Your email below, Chris, suggested that you all have decided where there will be ditches and where we'd transition 
to something else. Do you have any specifics on that? What are you thinking of for stormwater BMPs on that south 
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end? Will the entire remainder of the alignment be ditched? And by ditches, do you include bioswales or are you 
thinking that you'll just use a ditch to convey to a detention facility, and then have discharge from that facility? Any 
additional details that you've fleshed out would be helpful. 

Thanks for helping me think about this. Please feel free to react -- best via email as I'm in the field the week of 
October 1st and trying to keep staff moving ahead on this. 

 
Cheers, 
Anne 
 
 
Anne MacDonald, CEG 
Senior Project Manager/ Geomorphologist 
URS Corporation 
111 SW Columbia St., Suite 1500 
Portland, Oregon 97201 
 
503/478-2772 (direct) 
503/222-7200 
503/793-4870 (cell) 
503/222-4292 FAX 
 

----- Forwarded by Terry Kearns/Portland/URSCorp on 09/17/2007 10:35 AM ----- 
"ZELMER Chris R" <Chris.R.ZELMER@odot.state.or.us>  

08/23/2007 02:13 PM 
 
 
From: Terry_Kearns@URSCorp.com [mailto:Terry_Kearns@URSCorp.com]  
Sent: Tuesday, August 21, 2007 2:47 PM 
To: ZELMER Chris R 
Cc: MARMON Jerry; David_Weatherby@URSCorp.com; Mary_Pakenham-Walsh@URSCorp.com 
Subject: Fw: Hwy 62 design for vernal pool hydrology analysis 

Chris 

Attached is an email from David Weatherby. He is doing an analysis on the potential for indirect impacts to vernal 
pools. In oreder to complete his report he needs for you to provide him with some general engineering assumptions. 
Could you give him the information. Thanks, your help is appreciated  

 
Terry Kearns 
Senior Project Manager 
Manager Transportation Planning 
Portland, Oregon 
503-478-7667 (Direct) 
503-2421030 (Fax) 

503-329-2011 (Cell) 
 

----- Forwarded by Terry Kearns/Portland/URSCorp on 08/21/2007 02:41 PM ----- 
 
David Weatherby/Portland/URSCorp  
08/20/2007 11:57 AM 
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Hi Terry, 
 
This is a follow-up to my voice message to you. I am at the point in the study where I have identified the types of 
impacts to vernal pools that have the potential to occur. Now I am trying to identify scenarios that are "reasonably 
likely" or not. In order to identify reasonably likely/unlikely scenarios I need to know a lot of details about the 
project:  

Final project alignment/footprint (or closest thing to it). [ZELMER Chris R] Attached 
above are the alternatives that are still being considered by the team. We have two 
alternative on the South terminus: A. Plain Bypass (uses the existing corridor with 
grade separation at Poplar) B. Split Diamond (Retrofits the existing N. Medford 
interchange to a Split Diamond then snakes between existing Hwy 62 and the 
airport). Once past the airport and heading North on the old haul road the options 
converge and the same alignment is used. Up the corridor before the Agate 
directional interchange there are two alignments being considered: A. Alignment 
to miss some vernal pools up near the haul road and limits impact to farmland. B. 
Option B was developed to further reduce the impacts to Vernal 
Pools...........hence the name for this alt. 'Vernal pool avoidance alignment.' On the 
north terminus there are also two alternatives: A. Alignment through the DOM 
property B: DOM avoidance alignment , the alignment stays out of the DOM 
property and follows Dutton Road. 
Will the project have curb/gutters/stormwater pipes, i.e., precipitation will be intercepted by the 
road and "removed" from the vernal pool hydrologic system, verses stormwater will be allowed to 
run off to the side of the road and into vernal pool complexes? [ZELMER Chris R] Storm 
water will be captured in roadside ditches with the exception of some areas on the 
south end that will require concrete barrier, inlets and storm piping. Runoff from 
the new impervious areas will be treated for water quality and detained prior to 
discharge into local creeks.  
What is the subgrade excavation depth?[ZELMER Chris R] The finished grade 
throughout the corridor varies since we have several structures and the mainline 
will be going over the side roads. For much of the corridor we will either be on 
fill, on structure, or slightly above existing grade. We do not yet have a pavement 
design but from previous projects in the area we will probably be using an 18" 
thick section (8" HMAC/10" Agg. Base).  
What type of fill will be used to build up the road grade. I.e., will the fill be more permeable or 
less permeable than existing soils?[ZELMER Chris R] I don't know! Much of the 
existing soil in this area is vertisol clay and is very slow draining. The contractor 
will use whatever material is closest to him and possibly we will have excess 
spoils generated from excavations on this project. General embankment can range 
from clay, silts, sands, or gravels (run the gambit on gradation) and as long as he 
can meet our compaction requirement we have to accept it. I anticipate the soil 
being pretty much the same as what's out there today.  
How thick is the fill at the location of our three study areas?[ZELMER Chris R] Where are 
your three studies?  
Will there be any roadside ditches/swales?[ZELMER Chris R] Yes. 

Hope this helps. Feel free to add to this Terry if you know anything further. 

Please don't hesitate to call if you need any further information  
Chris R. Zelmer, P.E.  
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Lead Highway Engineer  
ODOT Region 3, White City  
Phone: (541) 864-8812  
Cell: (541) 890-0167  
Fax: (541) 774-6397  
Email: chris.r.zelmer@odot.state.or.us  

 
_______________________________________________________________________________________________ 

 
Email Correspondence with William Fletcher, ODOT Water Quality Manager, Salem (Headquarters) 

 
 

"FLETCHER William B" <William.B.FLETCHER@odot.state.or.us>  

06/19/2007 11:59 AM 
 
 

I think that we would like to have the ppt analysis done in a month or so.  I will definitely let 
you know when we get something more definitive. 
  
Medford's annual rainfall is like eastern oregon, but the distribution is very much western 
oregon.  This means that the max ppt months in Medford have considerably more rainfall 
than max ppt months east side (east side ppt is more evenly distributed during the year, 
and in some places May is the big month (the difference between max and min months 
seems to be a factor of 7 or 8 west side, and only about 3 east side)).  In the end, this may 
affect how big we design things for east side. 
  
wbf 

-----Original Message----- 
From: Anne_MacDonald@URSCorp.com [mailto:Anne_MacDonald@URSCorp.com]  
Sent: 19. juni 2007 11:34 
To: FLETCHER William B 
Cc: Angela_Brown@URSCorp.com 
Subject: RE: Current ODOT design storm guidance 
 

Thanks for the update, William. I don't have anything to add to NMFS and the difference between NLAA and 
LAA. but I'm hoping that you can make some headway. Since several of these projects are still a ways from 
construction, we'll move forward as we were. I'm assuming that for climatic purposes, Medford is more akin to 
the east side and will follow appropriate NMFS guidance. Butr if you can please keep us updated (or tolerate 
calls/emails from me periodically) as guidance solidifies, we'd appreciate it. Any idea when you'll be done with 
your precipitation analysis? 
Cheers, 
Anne 
 
Anne MacDonald, CEG 
Senior Project Manager/ Geomorphologist 
URS Corporation 
111 SW Columbia St., Suite 1500 
Portland, Oregon 97201 
 
503/478-2772 (direct) 
503/222-7200 

 



 6

"FLETCHER William B" <William.B.FLETCHER@odot.state.or.us>  

06/19/2007 10:19 AM 
 

 
Nothing is for certain right now.  We are undergoing a review of climate data in an attempt 
to provide a rational basis for selecting a design storm.  What we are doing is taking rainfall 
data from 5 to 6 stations in each of the 9 climate zones in Oregon, creating cumulative 
rainfall distribution curves, then looking at the effect of different design storms on how 
much stormwater would get treated, then taking the 2nd derivative (remember calculus) to 
identify the point where the increase in amount of stormwater treated compared to the 
increase in storm size flattens out, and then claiming that it is not cost effective to design 
for larger events.  Got that?  A quickie analysis of the data Portland used showed that, 
surprise, their storm hits pretty close to that point. 
  
What we are proposing is a minimum storm size of 0.5 inch, a maximum storm size of 1.25 
inch, and the break point in between, as long as it grabs at least 90% of the annual average 
precipitation.  The half inch is, of course, the presumed event first flush.  The 1.25 inches 
was selected using 1/3rd of the 2 year 24 hour storm (i.e., the Portland design storm) and 
seeing what that would be in Eugene, the wettest of the major Oregon cities.  It seemed like 
a good idea to treat 90% of the runoff there. 
  
This has been presented to some of the NMFS staff, and there were (so far) no screams of 
outraged honor.  Which means little until we have completed our analysis and made any 
necessary adjustments to end points etc. 
  
In the mean time, your list of priorities is pretty much ok.  The old (and still in the 
Hydraulics Manual) ODOT guidance is 1/3 of the 2 year west side, 2/3 of the 2 year east 
side, with a minimum 0.5 inch and maximum 1.0 inch.  I expect that will change following 
the analysis. 
  
Now for my little rant, as I beat up on the poor, unloved NMFS guidance.  Why should 
treating 92% of the annual runoff (the Portland storm) result in a LAA call, when treating 
just 5 % more (the NMFS storm) get you to NLAA?  Especially when all that extra water is 
at the end of a storm... 
  
Also of interest to you is the changes we have made to the guidance on hydrograph 
modification.  The NMFS guidance has been maintain frequency and duration of flows from 
half the 2 year to the 50 year event.  After consulting with Janine Castro of USFWS, we 
decided that the low end should correspond to the initiation of substantial bedload 
transport, which is about 66% of the bankfull.  For western Oregon, where the bankfull 
averages about the 1.2 year flow, that works out to 42% of the 2 year flow (I know, the 2% is 
within the margin of error, but NMFS felt better going for precision over accuracy).  For the 
east side, the flow is 50% of the 2 year (1.5 year for bankfull), except along the east side of 
the Cascades, where it was about 46% of the 2 year (1.5 year bankfull). 
  
On the top end, on the other hand, it seems that the 10 year event is big enough.  Larger, 
less frequent events seem to be rare enough, and not sufficiently different pre to post 
development, to be discounted.  In a further refinement, bank overtopping events in "non-
incised" streams, if lower than the 10 year event (and they should be) would be the upper 
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limit.  Note that this reduced upper limit does not apply to local flood regulations, which 
often require detention up to the 50 year event. 
  
This has been more formally presented to NMFS and DEQ, and it seems that we will 
probably get at least unofficial acceptance of it (NMFS is very shy of putting things in 
writing). 
  
wbf 
_______________________________________________________________________________________________ 

-----Original Message----- 
From: Anne_MacDonald@URSCorp.com [mailto:Anne_MacDonald@URSCorp.com]  
Sent: 02/22/2008 03:10 PM 
To: FLETCHER William B 
Subject: ODOT stormwater update 

 
Hi -- good to chat with you as always.  Here is my request for the current FINAL effectiveness tiering of BMPs 
x pollutant removal unit processes.  Also, if you have a citation (or something better than my scribbles) for the 
USGS highway pollutant load model, that would be wonderful.  I'll be sure to pass along the news re. DEQ 
(401 certs and UICs) to my crowd here. 
Cheers, 
Anne 
 
Anne MacDonald, CEG 
Senior Project Manager/ Geomorphologist 
URS Corporation 
111 SW Columbia St., Suite 1500 
Portland, Oregon 97201 
 
 
"FLETCHER William B" <William.B.FLETCHER@odot.state.or.us>  

02/26/2008 10:58 AM 
RE: tickler for matrix 
 
You are in luck, I just got the revised FINAL for the BMP matrix and the flow control design 
storms.  Note that these are still FINAL, and have not been formally accepted by ODOT or 
the reg agencies.  However, they are pretty close to what we expect teh finals to be, probably 
with only tweaking of the wording. 
  
I am also working on a proposal for defining the action area for stormwater ESA effects 
analysis.  No sharing that yet, since it hasn't gone through FHWA review or even been 
looked at by NMFS.  Enough to say that it is somewhere between a fixed 2 mile action area 
and taking it from the point of discharge to the sea (the Sherman proposal).  More on that 
later, like in 3 weeks. 
  
wbf  

 
 


