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INCREMENTAL COST ANALYSIS FOR MITIGATION

1.0 PURPOSE

The purpose of the incremental cost analysis is to evaluate mitigation
alternatives to compensate for project-related adverse effects to biological
resources resulting from the Folsom Dam Bridge Project. By applying the findings
of this analysis, the project proposes to compensate for adverse effects in the most
cost-effective manner.

Guidance for developing this incremental cost analysis comes from Engineer
Regulations (ER) 1105-2-100 and 1105-2-50, Engineer Circular 1105-2-185, and the
Institute for Water Resources Report 94-PS-2. The goal of this analysis is to develop,
through the economic justification of mitigation alternatives, the "least-cost plan" that still
fully compensates for project-related effects. The analysis is a two-step process. First,
a cost-effectiveness analysis is done to ensure that the least-cost solution is identified
for each possible level of environmental mitigation output. This step eliminates
economically inefficient and ineffective mitigation solutions. Second, an incremental cost
analysis of the least-cost solutions is done to show changes in costs for increasing
levels of environmental mitigation output. This second step is termed "justifying the last-
added increment of mitigation effort." IWR Plan Software version 3.3 was used for this

analysis.

The environmental output analysis is based on habitat evaluation procedures
(HEP) that define the relationship between increasing habitat value with each increase
in compensation increment features and increases in environmental output. The
analysis then compares successive environmental outputs and associated incremental
increases in costs. Compensation measures (increments) for each significant habitat
are then combined to show their cumulative increase in environmental output and cost.
Combinations of increments are developed for each habitat that approximate the
habitat value replacement goal developed during the HEP. Each grouping of
compensation measures for each habitat type is then combined with other habitat-
specific increments to become mitigation proposals for one or more proposed
mitigation sites, each of which is habitat specific. Decisions could then be made on
selecting the proposal(s) that compensate for adverse effects while being cost effective
and incrementally justified.

Under the provisions of the Fish and Wildlife Coordination Act, the U.S. Fish and
Wildlife Service (FWS) has prepared a draft coordination act report (Draft CAR) that
includes the HEP analysis for this project. The purpose of the Draft CAR is to assess
project-related effects to biological resources in the project area. This incremental
analysis reflects the findings of the HEP report and incorporates the mitigation strategy
developed by the HEP team that identifies the important biological resources that
should be included in the analysis. A major purpose of this incremental analysis is
documenting the "steps" taken in identifying mitigation alternatives and developing a
recommended compensation plan. The incremental analysis helps ensure compliance
with the statutory requirements of the Fish and Wildlife Coordination Act and agency
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regulations, both of which state that the project proponents give full consideration to
Federal and State agency comments and recommendations resulting from resource

agency consultation.

2.0 ENVIRONMENTAL VALUES

The project area is located within the 6-mile area between Folsom Dam and
Nimbus Dam. Most of the land in this area is owned by either the Federal Government
of the State of California and is generally undeveloped. Because this area is largely
owned by the government and is close to Folsom Prison, the area will likely remain in
its undeveloped state. Most of the project area was disturbed during the construction
of Folsom Dam. The existing habitat is the area has reestablished after the dam was

completed.

The project area currently supports the following habitat types: oak woodland,
riparian woodland, seasonal wetland, chaparral, and annual grassland. In addition,
disturbed areas with various species of nonnative vegetation are found around
roadways and facilities in the project area.

Oak woodland is the predominant habitat type in the project area, consisting of
mostly blue oak, interior live oak, some valley oak, buckeye, and an understory of
annual grassland species. Smaller areas of riparian woodland and seasonal wetlands
are also found. Riparian areas have sparse vegetation including various willow species
and Fremont cottonwood. Seasonal wetland species include cattail, blackberry, soft
chess brome, perennial rye grass, curly dock, and various willow species. Common
chaparral species include manzanita and chemise, while understory species include
poison oak, Califomia wild rose, and lupine. Nonnative grassland species include wild
oats, soft brome, ryegrass, mustard, and foxtail. In additional, there are numerous
elderberry shrubs associated with the oak woodland and nonnative grassland habitats
in the project area.

The habitats in the project area support various wildlife species. Mammal
species include mule deer, coyote, bobcat, gray fox, black-tailed jackrabbit, Virginia
opossum, striped skunk, and a variety of rodents. Common bird species in the project
area include acorn woodpecker, Nuttall's woodpecker, loggerhead shrike, western wood
pewee, scrub jay, Bullock's oriole, California quail, introduced wild turkeys, and plain
titmouse. Common raptors include red-tailed hawk, American kestrel, prairie falcon,
great homed owl, and bald eagle. Reptile and amphibian species likely found in the
project area include western fence lizard, gopher snake, western rattlesnake, common
kingsnake, Pacific treefrog, and western toad.

The presence of year-round water provides habitat for many water-associated
species such as raccoon, Canada geese, wood duck, common merganser, mallard,
black phoebe, great blue heron, greater yellowlegs, belted kingfisher, and common
yellowthroat. Areas dominated by annual grassland provide foraging habitat and
cover for California ground squirrel, pocket gopher, turkey vulture, coyote, western
fence lizard, western rattlesnake, western kingbird, and western meadowlark.
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3.0 Project-Related Effects Requiring Mitigation

A HEP analysis was performed to determine potential adverse effects within the
project area. A HEP analysis is a habitat-based evaluation methodology developed for
use in adverse effect assessment and mitigation planning. A HEP analysis is based on
the assumption that the value of a habitat for selected species or the value of a
community can be described in a model, which produces a Habitat Suitability Index
(HSI). This HSI value (from 0.0 to 1.0) is multiplied by the area of available habitat to
obtain Habitat Units (HUs). HUs are converted to Average Annual Habitat Units
(MHUs) or an annualized computation of HUs expressed as a derivation of habitat
value across all years in the economic life of the project. The HUs and MHUs, over
the life of the project, are then used in the following comparisons: (1) the relative value
of different areas at the same point in time; and (2) the relative value of the same areas
at future points in time. By combining the two types of comparisons, various project-
related effects can be quantified. This information can also be used for mitigation
planning to identify compensation needs. Additional information on the HEP and
associated HSI models used for this project can be found in Appendix A of the FWS
Draft CAR, Appendix B. Table 1 provides acres impacted by habitat type, AAHUs lost,
and the compensation objectives. Additional information on project effects can be
found in Chapter 4.0 of the SEIS/EIR.

Table 1. Project Related Adverse Effects

N/A =Not Applicable
1 Extent of compensation habitat required to achieve mitigation based on the HEP analysis.

2 See Section 6.0 .Compensation Strategy Increments" for definitions of compensation increments

4.0 Compensation Objectives

According to ER 1105-2-100, the first step in mitigation planning is to avoid
effects if possible and then to minimize adverse effects through design modification.
For those project effects that are unavoidable, the compensation objective is to fully
restore lost habitat values through reasonable and justifiable in-kind, onsite
replacement.

Direct construction impacts are those that would cause immediate and complete
loss of habitat values at a particular site at the time of project construction. These
immediate impacts would occur in the footprint area of the bridge and roadway and
within all temporary and permanent construction easement areas.
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Trees and other woody vegetation within temporary construction easement areas
would not be reestablished once construction is completed. Impacts to herbaceous
vegetation that would occur within staging and borrow areas would be temporary
because these areas will be reseeded after construction. All woody vegetation at the
staging and borrow areas would be adversely affected. Compensation objectives are
provided in Table 1. The compensation objective includes wetlands that are to be "fully
mitigated" through actions to avoid, minimize, and compensate for unavoidable losses
to meet the goal of no net loss of wetlands, (Water Resources Development Act of
1990, Section 307 (a); ER 1105-2-100, paragraph 7-35g).

In accordance with ER 1105-2-110, project lands (lands required for authorized
project purposes) are considered for mitigation purposes first, followed by public lands
(lands owned or otherwise legally entrusted to a local, State, or Federal agency), and
then private lands. For this project, Federally owned lands were initially considered for
the mitigation of all habitat types. However, the site previously identified for mitigation
for the American River Long-Term Project, Mormon Island Preserve, is no longer
available for mitigation use. Other suitable sites along the Lower American River were
considered for compensation. The compensation areas are discussed in the following
section.

5.0 Mitigation Sites to Compensate for Habitat Loss

HEP procedures were used to evaluate potential mitigation sites to compensate for
habitat losses identified as a result of construction of the project. Habitat values that could be
developed on a site were quantified for each of the cover-types impacted. The HEP analysis
assumed the compensation sites would not currently support any woody vegetation and would
be capable of supporting the cover-type proposed for the site (i.e., a site would have the
appropriate hydrology to support seasonal wetlands or riparian cover-types). The preferred
sites included lands within the American River Parkway above the levees, downstream of
Sunrise Bridge. These lands are owned by Sacramento County Parks. The assumptions
used to develop the compensation site scenarios are listed in Appendix A-1 of the FWS Draft
CAR.

A specific compensation site was not analyzed in the HEP analysis. Instead a typical
site was developed. and assumptions were made that the site would be an annual grassland
area without significant existing woody vegetation for a baseline condition. For the riparian
and seasonal wetland cover-types. a critical assumption was made that any site selected for
compensation would require the appropriate hydrology to support these cover-types. The
HEP noted that suitable lands for oak woodland, and riparian woodland were observed at
sites for consideration along the American River Parkway.

6.0 Compensation Strategy Increments

According to ER 1105-2-100, a management/compensation plan increment
consists of one or more management features. Plan increments may interrelate and
complement one another, but they cannot be functionally dependent upon another
increment. Low intensity I medium intensity I and high intensity plan increments were
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developed for the oak woodland, riparian woodland, and seasonal wetland habitat
types. These plan increments are made up of one or more management features (or
measures). When deciding on compensation strategy increments, the following items
were considered.

Two or three increments provide a full range of planning possibilities for
mitigation. The possibilities range from little compensation to a logical maximum level
of effort while keeping the number of possible measure combinations manageable.
Each of the increments can stand alone as a possible mitigation measure.
Combining more features into each successive increment is logical since each
increment incorporated the previous increment's mitigation features to add its
cumulative increase in habitat value. Combining compensation features into the two or
three increments and then tailoring the increments to each habitat type being
compensated allows the analysis to show the HU gain specific to that habitat.

This analysis compares implementation strategies for one mitigation site, a
representative site along the Lower American River Parkway. Three compensation
increments were identified for each compensation habitat type:

.

.

Increment 1-minimum (application of low-cost mitigation measures that
generally provide fewer AAHUs than more expensive measures);
Increment 2-moderate (application of moderate-cost mitigation measures that
generally provide fewer AAHUs than more expensive measures, but provide
more AAHUs than lower cost measures); and
Increment 3-maximum (application of high-cost mitigation measures that
generally provide greater AAHUs than low and moderate increments).

The compensation increments vary in the level of effort (i.e., labor, materials,
equipment, and other cost-related items) required to implement each compensation
increment and, as a result of different levels of effort, would be expected to provide
varying levels of output in the form of AAHUs generated. The compensation increments
for each habitat type are summarized in Tables 2, 3, and 4.

The results of the analysis are expressed as the absolute per-acre AAHUs
provided by each compensation increment for each mitigated habitat and per-acre
mitigation cost per AAHU generated under each of the increments for each habitat.

The cost of each compensation increment for each compensation habitat type is
calculated based on the combined costs of its mitigation features multiplied by the
mitigation site acreage needed to compensate project impacts. Compensation costs
were then compared by increment. This comparison allows an analysis of each
compensation increment's cost compared to its increase in HSI values. Compensation
increments with varying compensation measures were developed for each of the main
habitat types affected by project work.

Specific criteria were developed for each habitat type to ensure the success of
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the low to the high intensity compensation increments. These criteria remained
constant throughout the analysis and are essential to the long-term biological success
of the compensation.

Costs for the criteria listed below are included in the compensation costs of each
increment with the exception of monitoring, access/maintenance roads, and developing
the Operations and Maintenance manual (O&M manual. No long-term maintenance,
monitoring, or contingency costs were included in these cost estimates. The cost
estimates do not include any costs associated with vegetation, hydrology, or wildlife
monitoring surveys and are based on estimates prepared for similar projects

.

.

Oak Woodland-Dedicate lands (currently annual grasslands); prepare annual
grasslands for planting; provide access and maintenance roads; assume 10%
mortality for each of first 3 years; assume maximum growth rate of 12
inches/year; and develop O&M manual.
Riparian Woodland-Dedicate lands; prepare annual grasslands for planting;
provide access and maintenance roads; grade site to facilitate natural seasonal
flooding; assume maximum growth rate of 12 inches/year; and develop O&M
manual.
Seasonal Wetland-Dedicate lands (proposed site baseline is Condition C
wetland); design portion of wetland to have permanent water; do not stock carp;
provide access and maintenance roads; plant cover crop on all disturbed non-
wetland areas; and develop O&M manual.

.

Table 2. Oak Woodland Compensation Plan-Increments 1-3

DescriptionCompensation Increments
Plant 500 acorns per acre; do not irrigate or provide
plant protection; monitor plant survival and replant
acorns as necessary to maintain 250 trees per acre

Increment 1 - Low Intensity

Plant 400 trees (4"x4"x10" size) per acre (live and blue
oaks); seed cover crop; provide site specific irrigation
system; provide watering, weeding, and pest control as
needed for 3 years; provide general maintenance and
cleanup into perpetuity; monitor for 3 years and replant
to ensure <10% mortality

-~--

Increment 2 - Moderate Intensity

Plant 600 trees (4"x4"x10" size) per acre (90% blue and
live oaks and 10% gray pine); seed cover crop; provide
site specific irrigation system; provide watering,
weeding, and pest control as needed for 3 years;
provide general maintenance and cleanup into
perpetuity; monitor for 3 years and replant to ensure
<10% m~itv

Increment 3 - High Intensity
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Table 3. Riparian Woodland Compensation Plan-Increments 1-3

DescriptionCompensation Increments
Increment 1 - Low Intensity Allow site to revegetate naturally; grade site to facilitate natural

seasonal flooding
Increment 2 - Moderate

Intensity

Plant 200 trees (4"x4"x10" size) per acre as overstory (oak, cottonwood,
and willow trees) and 200 understory shrubs (4"x4"x10" size) per acre
(wild rose and wild grape); seed cover crop; grade site to facilitate
natural seasonal flooding; provide site specific irrigation system; provide
watering, weeding, and pest control as needed for 3 years; provide
general maintenance and cleanup into perpetuity; monitor for 3 years
and replant to ensure <10% mortality

-

Increment 3 - High Intensity
---

Plant 400 trees (4"x4"x10" size) per acre as overstory (oak,~nwood,
and willow trees) and 400 understory shrubs (4"x4"x10" size) per acre
(wild rose and wild grape); seed cover crop; grade site to facilitate
natural seasonal flooding; provide site specific irrigation system; provide
watering, weeding, and pest control as needed for 3 years; provide
general maintenance and cleanup into perpetuity; monitor for 3 years
and replant to ensure <10% mortality

Table 4. Seasonal Wetland Compensation Plan-Increments 1-3

DescriptionCompensation Increments
Grade site to facilitate natural flooding to maintain 20%
of wetland area with 4-9 inch deep water throughout the
summer; allow site to naturally revegetate; plant cover
crop on disturbed upland areas

Increment 1 - Low Intensity

-

Grade site to maintain 20% of wetland area with 4-9 inch
deep water throughout the summer; plant wetland plugs
12 inches on center over 80% of the wetland area; plant
cover crop on disturbed upland areas; provide site
specific irrigation system; provide watering, weeding,
and pest control as needed for 3 years or until site is
self-sustaining; provide general maintenance and
cleanup into perpetuity

Increment 2 - Moderate Intensity

-- - -

Grade site to maintain 40% of wetland area with 4-9 i~
deep water throughout the summer; plant wetland plugs
12 inches on center over 60% of the wetland area; plant
cover crop on disturbed upland areas; provide site
specific irrigation system; provide watering, weeding,
and pest control as needed for 3 years or until site is
self-sustaining; provide general maintenance and
clea!)-"!P ~ ~Detu ity

-
Increment 3 - High IntensitY
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7.0 General Assumptions Used

To conduct this analysis, HEP-generated AAHUs provided by the FWS in the
Draft CAR were used. The FWS generated AAHUs for one compensation increment
for each habitat type. Compensation increments analyzed in the Draft CAR include the

following:

Oak woodland-Increment 2
Riparian woodland-Increment 2
Seasonal wetland-Increment 3

Therefore, to make comparisons among the compensation increments for each
habitat type, AAHUs were generated for the remaining increments using the HSI
models in the HEP analysis, in consultation with FWS based on the following criteria:

.

.

.

.

.

Oak woodland-Increment 1. Increment 1 includes planting acorns without
supplemental irrigation for establishment and, therefore, a longer period would be
required for trees to establish than under Increment 2. Consequently, it is
assumed that Increment 1 will accrue habitat values at 25% of the rate of

Increment 2.
Oak woodland-Increment 3. Increment 3 increases the planting density 150 %
above Increment 2, therefore it is assumed the tree canopy will increase more
rapidly than under Increments 1 and 2.
Riparian woodland-Increment 1. Increment 1 allows for natural regeneration
of the riparian plant community and, therefore, it will take considerably longer for
Increment 1 to develop shrub crown cover and forest overstory. Consequently, it
is assumed that Increment 1 will accrue habitat values at 10% of the rate of

Increment 2.
Riparian woodland-Increment 3. Increment 3 increases the planting density of
both shrub and overstory species. It was estimated that 10 years after planting,
Increment 2 would have 25% shrub cover while Increment 3 would have 50%
shrub cover. In the HSI model used for this habitat type, values for this variable
drop once 50% shrub crown cover is reached, therefore Increment 3 was given a

lower value than Increment 2.
Seasonal wetland-Increment 1. Increment 1 would develop volunteer
vegetation 50% as fast as planted vegetation in Increment 3.
Seasonal wetland-Increment 2. Increment 2 would be constructed to provide
approximately 50% the open water area as Increment 3 (i.e., more area would be
planted with wetland species in Increment 2 and less area would be open water).

.
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8.0 Mitigation Comparisons and Cost Effectiveness

The extent of compensation habitat required to fully compensate impacts on
habitat for each compensation increment is presented in Table 5. The AAHUs and
compensation acres shown in Table 1 are for Increment 3 of the seasonal wetland
compensation plan and Increment 2 for the remaining habitat types and are based on
the HEP analysis conducted for the Draft CAR. Per acre AAHUs that would be
generated with implementation of Increments 1 and 2 for seasonal wetland and with
implementation of Increments 1 and 3 for the remaining habitat types were estimated n

consultation with FWS based on:

.

.
professional experience with conducting HEP analyses,
an assessment of how each of the compensation increments would effect
outputs of the HSI models used by the FWS to conduct the Draft CAR HEP

analysis,
assumptions about the rate at which key habitat variables would develop under
each of the compensation increments relative to assumptions used for the
increments analyzed in the Draft CAR HEP analysis.

.

Total compensation costs and per acre compensation costs for each increment
and habitat type are presented in Table 6. While cost of average annual habitat units
per acre are shown in Table 7.

Table 5. Mitigation Acreage Comparisons for Each Habitat Type

Average Annual Habitat Unit Gain

Increment 1

Compensation
Objective

(acres)
AAHUs

Needed for
Compensation

Habitat
Type

199.233.87

AAHU
Gain
(per
~
0.17Oak

Woodland
6:825.80 1.2259.4 1.438.32 0.14Riparian

Woodland
2.03 0.48 2.510.24 5.0 0.591.20Seasonal

Wetland

Notes: AAHU = Average Annual Habitat Units AAHU Gain = Difference in AAHUs between existing
AAHUs and AAHUs generated with implementation of the compensation increment
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Table 6. Cost per Acre by Compensation Increment

Increment 3
Compen-

sation
Objective

(acres)

38.1

Increment 2Increment 1

Habitat
Type

Oak
Woodland

Cost per
acre

$65,150

Total
Compen-

sation Cost
$2,482,215

Compen-
sation

Objective
(acres)

50.10

Cost per
acre ~

$53,000

Cost
per ae~
$18,800

Total
Compen-

$ation CO$t
$2.655.300

Total
Compen-
sation C~t
$3,744,960

Compen-
sation
Objective
(acres)

199.20

$65,150$444,323 6.82$53,000-$18,800 $307;400 5.8059.40$1.116,720Riparian
Woodland

$128.000$321,280 2.51$99.200$46,304 2.035.0 $46,304$231.520Seasonal
Wetland

Table 7. Cost of Average Annual Habitat Unit per Acre

Increment
3

Increment
2

In-c-rement
1

Habitat
Type

Cost per
AAHU
$73,202

Per Acre
Cost

$65,150

Per Acre
Cost

$53,000

CO$t per
AAHU

$79,104

AAHU
Gain
(per

~
0.89

Cost per
AAHU

$110,588

AAHU
Gain
(per

~
0.67

Per Acre
Cost

$18,800

AAHU
Gain

(per
~",..6\acre,

0.17Oak
Woodland

$65,150 $53,401$37,062 1.22$53,000$18,800 $134,285 1.430.14Riparian
Woodland

$128.000 $266,6660.48$99,200 $168,135$192,933 0.59$46,3040.24Seasonal
Wetland

9.0 Incremental Cost Analysis

The mitigation increment outputs and cost information described above was used
with the IWR-Plan software (version 3.3) to complete the cost effectiveness and
incremental cost analysis. There were 3 cost effective combinations and 3 best buy
combinations. The best buy plans are shown on Figure 1. The incremental cost of the
best buy combinations are shown in Table 8.



Figure 1. Best Buy Plans

Table 8. Incremental Cost of Best Buy Plan Combinations

Total
Outputs

-
Total Cost ..Incremental Cost Incremental Incremental

(dollars) (dollars) Output Cost per

(A;AHU) Output
0.00

Plan

. A=Oak Woodland, B=Rlparian Woodland, C=Seasonal Wetland

10. Summary and Recommendations

The cost effectiveness and incremental analysis identified the combination of oak
woodland increment 3, riparian woodland increment 2, and seasonal wetland increment
2 as the most cost effective increment for mitigation. This plan varies from the
recommendations provided by FWS in the Draft CAR. We will work with FWS to
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Appendix B –  

 
Endangered, Threatened, and Candidate 

Species List 
  



U.S. Fish & Wildlife Service 
Sacramento Fish & Wildlife Office 

Federal Endangered and Threatened Species that Occur in 
or may be Affected by Projects in the Counties and/or 

U.S.G.S. 7 1/2 Minute Quads you requested 
Document Number: 120613030801 

Database Last Updated: September 18, 2011 

Quad Lists 
Listed Species 
Invertebrates 

Branchinecta conservatio 
Conservancy fairy shrimp (E)  

Branchinecta lynchi 
vernal pool fairy shrimp (T)  

Desmocerus californicus dimorphus 
valley elderberry longhorn beetle (T)  

Lepidurus packardi 
vernal pool tadpole shrimp (E)  

Fish 
Hypomesus transpacificus 

delta smelt (T)  

Oncorhynchus mykiss 
Central Valley steelhead (T)  (NMFS)  
Critical habitat, Central Valley steelhead (X)  (NMFS)  

Oncorhynchus tshawytscha 
Central Valley spring-run chinook salmon (T)  (NMFS)  
winter-run chinook salmon, Sacramento River (E)  (NMFS)  

Amphibians 
Ambystoma californiense 

California tiger salamander, central population (T)  

Rana draytonii 
California red-legged frog (T)  

Reptiles 
Thamnophis gigas 

giant garter snake (T)  

Plants 
Calystegia stebbinsii 

Stebbins's morning-glory (E)  

Ceanothus roderickii 
Pine Hill ceanothus (E)  

Fremontodendron californicum ssp. decumbens 
Pine Hill flannelbush (E)  
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Galium californicum ssp. sierrae 
El Dorado bedstraw (E)  

Orcuttia viscida 
Critical habitat, Sacramento Orcutt grass (X)  
Sacramento Orcutt grass (E)  

Senecio layneae 
Layne's butterweed (=ragwort) (T)  

Quads Containing Listed, Proposed or Candidate Species: 
CLARKSVILLE (511A)  

FOLSOM (511B)  

County Lists 
No county species lists requested. 

Key: 
(E) Endangered - Listed as being in danger of extinction.  

(T) Threatened - Listed as likely to become endangered within the foreseeable future.  

(P) Proposed - Officially proposed in the Federal Register for listing as endangered or threatened.  

(NMFS) Species under the Jurisdiction of the National Oceanic & Atmospheric Administration Fisheries Service. 
Consult with them directly about these species.  

Critical Habitat - Area essential to the conservation of a species.  

(PX) Proposed Critical Habitat - The species is already listed. Critical habitat is being proposed for it.  

(C) Candidate - Candidate to become a proposed species.  

(V) Vacated by a court order. Not currently in effect. Being reviewed by the Service.  

(X) Critical Habitat designated for this species  

Important Information About Your Species List 
How We Make Species Lists 
We store information about endangered and threatened species lists by U.S. Geological 
Survey 7½ minute quads. The United States is divided into these quads, which are about the 
size of San Francisco. 

The animals on your species list are ones that occur within, or may be affected by projects 
within, the quads covered by the list. 

 Fish and other aquatic species appear on your list if they are in the same watershed as your 
quad or if water use in your quad might affect them.  

 Amphibians will be on the list for a quad or county if pesticides applied in that area may be 
carried to their habitat by air currents.  

 Birds are shown regardless of whether they are resident or migratory. Relevant birds on the 
county list should be considered regardless of whether they appear on a quad list.  

Plants 
Any plants on your list are ones that have actually been observed in the area covered by the 
list. Plants may exist in an area without ever having been detected there. You can find out 
what's in the surrounding quads through the California Native Plant Society's online 
Inventory of Rare and Endangered Plants. 
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Surveying 
Some of the species on your list may not be affected by your project. A trained biologist 
and/or botanist, familiar with the habitat requirements of the species on your list, should 
determine whether they or habitats suitable for them may be affected by your project. We 
recommend that your surveys include any proposed and candidate species on your list. 
See our Protocol and Recovery Permits pages.  

For plant surveys, we recommend using the Guidelines for Conducting and Reporting 
Botanical Inventories. The results of your surveys should be published in any environmental 
documents prepared for your project. 

Your Responsibilities Under the Endangered Species Act 
All animals identified as listed above are fully protected under the Endangered Species Act of 
1973, as amended. Section 9 of the Act and its implementing regulations prohibit the take of 
a federally listed wildlife species. Take is defined by the Act as "to harass, harm, pursue, 
hunt, shoot, wound, kill, trap, capture, or collect" any such animal.  

Take may include significant habitat modification or degradation where it actually kills or 
injures wildlife by significantly impairing essential behavioral patterns, including breeding, 
feeding, or shelter (50 CFR §17.3).  

Take incidental to an otherwise lawful activity may be authorized by one of two 
procedures: 

 If a Federal agency is involved with the permitting, funding, or carrying out of a project that may 
result in take, then that agency must engage in a formal consultation with the Service.  

During formal consultation, the Federal agency, the applicant and the Service work together to 
avoid or minimize the impact on listed species and their habitat. Such consultation would result 
in a biological opinion by the Service addressing the anticipated effect of the project on listed and 
proposed species. The opinion may authorize a limited level of incidental take.  

 If no Federal agency is involved with the project, and federally listed species may be taken as 
part of the project, then you, the applicant, should apply for an incidental take permit. The 
Service may issue such a permit if you submit a satisfactory conservation plan for the species 
that would be affected by your project.  

Should your survey determine that federally listed or proposed species occur in the area and are 
likely to be affected by the project, we recommend that you work with this office and the 
California Department of Fish and Game to develop a plan that minimizes the project's direct and 
indirect impacts to listed species and compensates for project-related loss of habitat. You should 
include the plan in any environmental documents you file.  

Critical Habitat 
When a species is listed as endangered or threatened, areas of habitat considered essential 
to its conservation may be designated as critical habitat. These areas may require special 
management considerations or protection. They provide needed space for growth and 
normal behavior; food, water, air, light, other nutritional or physiological requirements; 
cover or shelter; and sites for breeding, reproduction, rearing of offspring, germination or 
seed dispersal. 

Although critical habitat may be designated on private or State lands, activities on these 
lands are not restricted unless there is Federal involvement in the activities or direct harm to 
listed wildlife. 

If any species has proposed or designated critical habitat within a quad, there will be a 
separate line for this on the species list. Boundary descriptions of the critical habitat may be 
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found in the Federal Register. The information is also reprinted in the Code of Federal 
Regulations (50 CFR 17.95). See our Map Room page. 

Candidate Species 
We recommend that you address impacts to candidate species. We put plants and animals 
on our candidate list when we have enough scientific information to eventually propose them 
for listing as threatened or endangered. By considering these species early in your planning 
process you may be able to avoid the problems that could develop if one of these candidates 
was listed before the end of your project. 

Species of Concern 
The Sacramento Fish & Wildlife Office no longer maintains a list of species of concern. 
However, various other agencies and organizations maintain lists of at-risk species. These 
lists provide essential information for land management planning and conservation efforts. 
More info 

Wetlands 
If your project will impact wetlands, riparian habitat, or other jurisdictional waters as defined 
by section 404 of the Clean Water Act and/or section 10 of the Rivers and Harbors Act, you 
will need to obtain a permit from the U.S. Army Corps of Engineers. Impacts to wetland 
habitats require site specific mitigation and monitoring. For questions regarding wetlands, 
please contact Mark Littlefield of this office at (916) 414-6520. 

Updates 
Our database is constantly updated as species are proposed, listed and delisted. If you 
address proposed and candidate species in your planning, this should not be a problem. 
However, we recommend that you get an updated list every 90 days. That would be 
September 11, 2012.  
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Species Element Code Federal Status State Status Global Rank State Rank

Rare Plant 
Rank/CDFG 
SSC or FP

Accipiter cooperii

Cooper's hawk

ABNKC12040 None None G5 S3 WL

Agelaius tricolor

tricolored blackbird

ABPBXB0020 None None G2G3 S2 SSC

Andrena blennospermatis

Blennosperma vernal pool andrenid bee

IIHYM35030 None None G2 S2

Antrozous pallidus

pallid bat

AMACC10010 None None G5 S3 SSC

Ardea alba

great egret

ABNGA04040 None None G5 S4

Ardea herodias

great blue heron

ABNGA04010 None None G5 S4

Athene cunicularia

burrowing owl

ABNSB10010 None None G4 S2 SSC

Branchinecta lynchi

vernal pool fairy shrimp

ICBRA03030 Threatened None G3 S2S3

Ceanothus roderickii

Pine Hill ceanothus

PDRHA04190 Endangered Rare G1 S1 1B.2

Chlorogalum grandiflorum

Red Hills soaproot

PMLIL0G020 None None G3 S3 1B.2

Clarkia biloba ssp. brandegeeae

Brandegee's clarkia

PDONA05053 None None G4G5T3 S3 1B.2

Desmocerus californicus dimorphus

valley elderberry longhorn beetle

IICOL48011 Threatened None G3T2 S2

Downingia pusilla

dwarf downingia

PDCAM060C0 None None G2 S2 2.2

Elanus leucurus

white-tailed kite

ABNKC06010 None None G5 S3 FP

Emys marmorata

western pond turtle

ARAAD02030 None None G3G4 S3 SSC

Falco columbarius

merlin

ABNKD06030 None None G5 S3 WL

Fremontodendron decumbens

Pine Hill flannelbush

PDSTE03030 Endangered Rare G1 S1 1B.2

Galium californicum ssp. sierrae

El Dorado bedstraw

PDRUB0N0E7 Endangered Rare G5T1 S1 1B.2

Haliaeetus leucocephalus

bald eagle

ABNKC10010 Delisted Endangered G5 S2 FP

Helianthemum suffrutescens

Bisbee Peak rush-rose

PDCIS020F0 None None G2Q S2.2 3.2

Hydrochara rickseckeri

Ricksecker's water scavenger beetle

IICOL5V010 None None G1G2 S1S2

Report Printed on Monday, June 18, 2012

Page 1 of 2Government Version -- Dated June, 5 2012 -- Biogeographic Data Branch

Information Expires 12/5/2012

Selected Elements by Scientific Name
California Department of Fish and Game

California Natural Diversity Database



Species Element Code Federal Status State Status Global Rank State Rank

Rare Plant 
Rank/CDFG 
SSC or FP

Lasionycteris noctivagans

silver-haired bat

AMACC02010 None None G5 S3S4

Linderiella occidentalis

California linderiella

ICBRA06010 None None G3 S2S3

Navarretia myersii ssp. myersii

pincushion navarretia

PDPLM0C0X1 None None G1T1 S1.1 1B.1

Northern Hardpan Vernal Pool

Northern Hardpan Vernal Pool

CTT44110CA None None G3 S3.1

Northern Volcanic Mud Flow Vernal Pool

Northern Volcanic Mud Flow Vernal Pool

CTT44132CA None None G1 S1.1

Orcuttia viscida

Sacramento Orcutt grass

PMPOA4G070 Endangered Endangered G1 S1 1B.1

Packera layneae

Layne's ragwort

PDAST8H1V0 Threatened Rare G2 S2 1B.2

Phalacrocorax auritus

double-crested cormorant

ABNFD01020 None None G5 S3 WL

Rana draytonii

California red-legged frog

AAABH01022 Threatened None G4T2T3 S2S3 SSC

Sagittaria sanfordii

Sanford's arrowhead

PMALI040Q0 None None G3 S3 1B.2

Spea hammondii

western spadefoot

AAABF02020 None None G3 S3 SSC

Valley Needlegrass Grassland

Valley Needlegrass Grassland

CTT42110CA None None G3 S3.1

Wyethia reticulata

El Dorado County mule ears

PDAST9X0D0 None None G2 S2 1B.2

Record Count: 34
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National and California Ambient Air Quality Standards. 

Pollutant Averaging 
Time 

National 
Primary 

Standarda 

California 
Standardb 

Violation Criteria 

National California 
 CO 8 Hour 9 ppm 9 ppm Not to be exceeded 

more than once per year 
If 

exceeded 
1 Hour 35 ppm 20 ppm Not to be exceeded 

more than once per year 
If 

exceeded 
8 Hour 
(Lake 
Tahoe) 

NA 6 ppm NA If 
exceeded 

NO2 Annual 0.053 ppm 0.030 ppm If exceeded If 
exceeded 

1 Hour 0.100 ppm 0.18 ppm The 3-year average of 
98th percentile of the 

daily maximum 1-hour 
average must not exceed 

If 
exceeded 

O3 8 Hour 
(2008 

standard) 

0.075 ppm 0.070 ppm The 3-year average of 
4th-highest daily 
maximum 8-hour 

average must not exceed 

If 
exceeded 

1 Hour NA 0.09 ppm NA If 
exceeded 

PM10 Annual NA 20 μg/m3 NA If 
exceeded 

24 Hour 150 μg/m3 50 μg/m3 Not to be exceeded 
more than once per year 
on average over 3 years 

If 
exceeded 

PM2.5 Annual 15.0 μg/m3 12 μg/m3 The 3-year average of 
the weighted annual 

mean must not exceed 

If 
exceeded 

24 Hour 35 μg/m3 NA The 3-year average of 
98th percentile of the 
24-hour concentration 

must not exceed 

NA 

SO2 Annual 0.03 ppm NA If exceeded NA 
24 Hour 0.14 ppm 0.04 ppm Not to be exceeded 

more than once per year 
If 

exceeded 
3 Hour NAc NA NA NA 
1 Hour NA 0.25 ppm NA If 

exceeded 
a 40 CFR 50.4 through 50.13 
b California Code of Regulations, Table of Standards, Section 70200 of Title 17 
c  No National Primary 3 hour Standard for SO2. National Secondary 3hour standard for SO2 is 0.5 ppm 
μg/m3 micrograms per cubic meter 
ppm parts per million 
  



 
Appendix D –  

 
Air Quality Analysis 

  



Road Construction Emissions Model, Version 6.3.2  

Emission Estimates for -> Total Exhaust Fugitive Dust Total Exhaust Fugitive Dust
Project Phases (English Units) ROG (lbs/day) CO (lbs/day) NOx (lbs/day) PM10 (lbs/day) PM10 (lbs/day) PM10 (lbs/day) PM2.5 (lbs/day) PM2.5 (lbs/day) PM2.5 (lbs/day) CO2 (lbs/day)

Grubbing/Land Clearing 3.2                  14.1                28.1                3.1                  1.1                  2.0                  1.5                  1.0                  0.4                  3,162.4           
Grading/Excavation 5.2                  35.9                39.3                3.8                  1.8                  2.0                  2.0                  1.6                  0.4                  5,244.2           
Drainage/Utilities/Sub-Grade 3.2                  13.9                25.5                3.3                  1.3                  2.0                  1.6                  1.2                  0.4                  2,933.2           
Paving 1.9                  7.9                  11.4                1.0                  1.0                  -                  0.9                  0.9                  -                  1,152.7           
Maximum (pounds/day) 5.2                  35.9                39.3                3.8                  1.8                  2.0                  2.0                  1.6                  0.4                  5,244.2           
Total (tons/construction project) 0.2                  1.1                  1.4                  0.1                  0.1                  0.1                  0.1                  0.1                  0.0                  175.8              

    Notes:                     Project Start Year -> 2013
Project Length (months) -> 4

Total Project Area (acres) -> 11
Maximum Area Disturbed/Day (acres) -> 0
Total Soil Imported/Exported (yd3/day)-> 363

 
Emission Estimates for -> Total Exhaust Fugitive Dust Total Exhaust Fugitive Dust

Project Phases (Metric Units) ROG (kgs/day) CO (kgs/day) NOx (kgs/day) PM10 (kgs/day) PM10 (kgs/day) PM10 (kgs/day) PM2.5 (kgs/day) PM2.5 (kgs/day) PM2.5 (kgs/day) CO2 (kgs/day)

Grubbing/Land Clearing 1.5                  6.4                  12.8                1.4                  0.5                  0.9                  0.7                  0.5                  0.2                  1,437.5           
Grading/Excavation 2.4                  16.3                17.9                1.7                  0.8                  0.9                  0.9                  0.7                  0.2                  2,383.7           
Drainage/Utilities/Sub-Grade 1.5                  6.3                  11.6                1.5                  0.6                  0.9                  0.7                  0.5                  0.2                  1,333.3           
Paving 0.9                  3.6                  5.2                  0.5                  0.5                  -                  0.4                  0.4                  -                  523.9              
Maximum (kilograms/day) 2.4                  16.3                17.9                1.7                  0.8                  0.9                  0.9                  0.7                  0.2                  2,383.7           
Total (megagrams/construction project) 0.2                  1.0                  1.3                  0.1                  0.1                  0.1                  0.1                  0.1                  0.0                  159.5              

    Notes:                     Project Start Year -> 2013
Project Length (months) -> 4

Total Project Area (hectares) -> 4
Maximum Area Disturbed/Day (hectares) -> 0

Total Soil Imported/Exported (meters3/day)-> 278

Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns H and I. Total PM2.5 emissions shown in Column J are the sume of exhaust and fugitive dust emissions 
shown in columns K and L.

JFP Downstream Features

JFP Downstream Features

PM10 and PM2.5 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.

PM10 and PM2.5 estimates assume 50% control of fugitive dust from watering and associated dust control measures if a minimum number of water trucks are specified.

Total PM10 emissions shown in column F are the sum of exhaust and fugitive dust emissions shown in columns H and I. Total PM2.5 emissions shown in Column J are the sum of exhaust and fugitive dust emissions 
shown in columns K and L.



Road Construction Emissions Model Version 6.3.2
Data Entry Worksheet

Optional data input sections have a blue background.  Only areas with a 
yellow or blue background can be modified. Program defaults have a white background.  
The user is required to enter information in cells C10 through C25.

Input Type
Project Name JFP Downstream Features

Construction Start Year 2013 Enter a Year between 2005 and 
2025 (inclusive)

Project Type 1 New Road Construction
2 Road Widening
3 Bridge/Overpass Construction

To begin a new project, click this button to clear 
data previously entered.  This button will only 

Note:  Required data input sections have a yellow background.

1
3 Bridge/Overpass Construction

Project Construction Time 4.0 months
Predominant Soil/Site Type: Enter 1, 2, or 3 1. Sand Gravel

2. Weathered Rock-Earth
3. Blasted Rock

Project Length 0.3 miles

Total Project Area 11.0 acres

Maximum Area Disturbed/Day 0.2 acres

Water Trucks Used? 1 1. Yes                                             
2. No

Soil Imported 363.0 yd3/day
Soil Exported 0.0 yd3/day
Average Truck Capacity 20.0 yd3 (assume 20 if unknown)

The remaining sections of this sheet contain areas that can be modified by the user, although those modifications are optional.

p y y
work if you opted not to disable macros when 

loading this spreadsheet.

2

Note: The program's estimates of construction period phase length can be overridden in cells C34 through C37.
 

 Program  
User Override of Calculated       

Construction Periods Construction Months Months 2005 % 2006 % 2007 %
Grubbing/Land Clearing 0.15 0.40 0.00 0.00 0.00 0.00 0.00 0.00
Grading/Excavation 2.00 1.80 0.00 0.00 0.00 0.00 0.00 0.00
Drainage/Utilities/Sub-Grade 1.45 1.20 0.00 0.00 0.00 0.00 0.00 0.00
Paving 0.40 0.60 0.00 0.00 0.00 0.00 0.00 0.00
Totals 4.00 4.00

Hauling emission default values can be overridden in cells C45 through C46.       
     

Soil Hauling Emissions User Override of
User Input Soil Hauling Defaults Default Values
Miles/round trip 5.00 30
Round trips/day 80.00 18
Vehicle miles traveled/day (calculated) 400

Hauling Emissions ROG NOx CO PM10 PM2.5 CO2



Emission rate (grams/mile) 0.84 10.25 5.45 0.40 0.33 1874.76
Emission rate (grams/trip) 10.32 7.57 172.85 0.01 0.01 199.87
Pounds per day 1.6 9.6 18.6 0.4 0.3 1667.8
Tons per contruction period 0.03 0.21 0.41 0.01 0.01 36.69

Worker commute default values can be overridden in cells C60 through C65.

User Override of Worker

Worker Commute Emissions Commute Default Values Default Values
Miles/ one-way trip 20
One-way trips/day 2
No. of employees: Grubbing/Land Clearing 3
No. of employees: Grading/Excavation 6
No. of employees: Drainage/Utilities/Sub-Grade 6No. of employees: Drainage/Utilities/Sub-Grade 6
No. of employees: Paving 5

ROG NOx CO PM10 PM2.5 CO2
Emission rate - Grubbing/Land Clearing (grams/mile) 0.118 0.211 2.201 0.033 0.018 426.660
Emission rate - Grading/Excavation (grams/mile) 0.118 0.211 2.201 0.033 0.018 426.660
Emission rate - Draining/Utilities/Sub-Grade (gr/mile) 0.118 0.211 2.201 0.033 0.018 426.660
Emission rate - Paving (grams/mile) 0.118 0.211 2.201 0.033 0.018 426.660
Emission rate - Grubbing/Land Clearing (grams/trip) 0.746 0.316 7.305 0.130 0.013 192.690
Emission rate - Grading/Excavation (grams/trip) 0.746 0.316 7.305 0.130 0.013 192.690
Emission rate - Draining/Utilities/Sub-Grade (gr/trip) 0.746 0.316 7.305 0.130 0.013 192.690
Emission rate - Paving (grams/trip) 0.746 0.316 7.305 0.130 0.013 192.690
Pounds per day - Grubbing/Land Clearing 0.055 0.069 0.839 0.013 0.006 127.689
Tons per const. Period - Grub/Land Clear 0.000 0.000 0.001 0.000 0.000 0.211
Pounds per day - Grading/Excavation 0.055 0.069 0.839 0.013 0.006 127.689
Tons per const. Period - Grading/Excavation 0.001 0.002 0.018 0.000 0.000 2.809Tons per const. Period - Grading/Excavation 0.001 0.002 0.018 0.000 0.000 2.809
Pounds per day - Drainage/Utilities/Sub-Grade 0.055 0.069 0.839 0.013 0.006 127.689
Tons per const. Period - Drain/Util/Sub-Grade 0.001 0.001 0.013 0.000 0.000 2.037
Pounds per day - Paving 0.068 0.069 0.839 0.013 0.006 174.678
Tons per const. Period - Paving 0.000 0.000 0.004 0.000 0.000 0.769
tons per construction period 0.002 0.003 0.037 0.001 0.000 5.825

Water truck default values can be overriden in cells C91 through C93 and E91 through E93.

User Override of Program Estimate of User Override of Truck Default Values
Default # Water Trucks Number of Water Trucks Miles Traveled/Day Miles Traveled/Day

Grubbing/Land Clearing - Exhaust 1 40
Grading/Excavation - Exhaust 1 40
Drainage/Utilities/Subgrade 1 40

ROG NOx CO PM10 PM2.5 CO2

Water Truck Emissions

ROG NOx CO PM10 PM2.5 CO2
Emission rate - Grubbing/Land Clearing (grams/mile) 0.84 10.25 5.45 0.40 0.33 1874.76
Emission rate - Grading/Excavation (grams/mile) 0.84 10.25 5.45 0.40 0.33 1874.76
Emission rate - Draining/Utilities/Sub-Grade (gr/mile) 0.84 10.25 5.45 0.40 0.33 1874.76
Pounds per day - Grubbing/Land Clearing 0.07 0.90 0.48 0.04 0.03 165.18
Tons per const. Period - Grub/Land Clear 0.00 0.02 0.01 0.00 0.00 3.63
Pound per day - Grading/Excavation 0.07 0.90 0.48 0.04 0.03 165.18
Tons per const. Period - Grading/Excavation 0.00 0.02 0.01 0.00 0.00 3.63



Pound per day - Drainage/Utilities/Subgrade 0.07 0.90 0.48 0.04 0.03 165.18
Tons per const. Period - Drainage/Utilities/Subgrade 0.00 0.01 0.01 0.00 0.00 2.63

Fugitive dust default values can be overridden in cells C110 through C112.

User Override of Max Default PM10 PM10 PM2.5 PM2.5
Acreage Disturbed/Day Maximum Acreage/Day pounds/day tons/per period pounds/day tons/per period

Fugitive Dust - Grubbing/Land Clearing 0.2 2.0 0.0 0.4 0.0
Fugitive Dust - Grading/Excavation 0.2 2.0 0.0 0.4 0.0
Fugitive Dust - Drainage/Utilities/Subgrade 0.2 2.0 0.0 0.4 0.0

Fugitive Dust



Off-Road Equipment Emissions

Default 
Grubbing/Land Clearing Number of Vehicles ROG CO NOx PM10 PM2.5 CO2

Override of Default Number of Vehicles Program-estimate Type pounds/day pounds/day pounds/day pounds/day pounds/day pounds/day
Aerial Lifts 0.00 0.00 0.00 0.00 0.00 0.00
Air Compressors 0.00 0.00 0.00 0.00 0.00 0.00
Bore/Drill Rigs 0.00 0.00 0.00 0.00 0.00 0.00
Cement and Mortar Mixers 0.00 0.00 0.00 0.00 0.00 0.00
Concrete/Industrial Saws 0.00 0.00 0.00 0.00 0.00 0.00
Cranes 0.00 0.00 0.00 0.00 0.00 0.00
Crushing/Proc. Equipment 0.00 0.00 0.00 0.00 0.00 0.00Crushing/Proc. Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Excavators 0.00 0.00 0.00 0.00 0.00 0.00
Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Generator Sets 0.00 0.00 0.00 0.00 0.00 0.00
Graders 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Trucks 0.00 0.00 0.00 0.00 0.00 0.00
Other Construction Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other General Industrial Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other Material Handling Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Pavers 0.00 0.00 0.00 0.00 0.00 0.00
Paving Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Plate Compactors 0.00 0.00 0.00 0.00 0.00 0.00
Pressure Washers 0.00 0.00 0.00 0.00 0.00 0.00
Pumps 0.00 0.00 0.00 0.00 0.00 0.00
Rollers 0.00 0.00 0.00 0.00 0.00 0.00Rollers 0.00 0.00 0.00 0.00 0.00 0.00
Rough Terrain Forklifts 0.00 0.00 0.00 0.00 0.00 0.00

1 Rubber Tired Dozers 1.51 6.67 12.84 0.53 0.49 1245.79
Rubber Tired Loaders 0.00 0.00 0.00 0.00 0.00 0.00

1 Scrapers 1.61 6.11 14.29 0.55 0.51 1623.76
0.00 1 Signal Boards 0.00 0.00 0.00 0.00 0.00 0.00

Skid Steer Loaders 0.00 0.00 0.00 0.00 0.00 0.00
Surfacing Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Sweepers/Scrubbers 0.00 0.00 0.00 0.00 0.00 0.00
Tractors/Loaders/Backhoes 0.00 0.00 0.00 0.00 0.00 0.00
Trenchers 0.00 0.00 0.00 0.00 0.00 0.00
Welders 0.00 0.00 0.00 0.00 0.00 0.00

Grubbing/Land Clearing pounds per day 3.1 12.8 27.1 1.1 1.0 2869.5
Grubbing/Land Clearing tons per phase 0.0 0.0 0.0 0.0 0.0 4.7

Default
Grading/Excavation Number of Vehicles ROG CO NOx PM10 PM2.5 CO2

Override of Default Number of Vehicles Program-estimate Type pounds/day pounds/day pounds/day pounds/day pounds/day pounds/day
Aerial Lifts 0.00 0.00 0.00 0.00 0.00 0.00
Air Compressors 0.00 0.00 0.00 0.00 0.00 0.00
Bore/Drill Rigs 0.00 0.00 0.00 0.00 0.00 0.00
Cement and Mortar Mixers 0.00 0.00 0.00 0.00 0.00 0.00



Concrete/Industrial Saws 0.00 0.00 0.00 0.00 0.00 0.00
0 Cranes 0.00 0.00 0.00 0.00 0.00 0.00

Crushing/Proc. Equipment 0.00 0.00 0.00 0.00 0.00 0.00
1 Excavators 0.59 3.25 4.37 0.25 0.23 547.36

Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Generator Sets 0.00 0.00 0.00 0.00 0.00 0.00

1 Graders 0.77 3.84 5.86 0.33 0.30 647.87
Off-Highway Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Trucks 0.00 0.00 0.00 0.00 0.00 0.00

0 Other Construction Equipment 0.01 0.04 0.05 0.00 0.00 5.76
Other General Industrial Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other Material Handling Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Pavers 0.00 0.00 0.00 0.00 0.00 0.00
Paving Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Plate Compactors 0.00 0.00 0.00 0.00 0.00 0.00p
Pressure Washers 0.00 0.00 0.00 0.00 0.00 0.00
Pumps 0.00 0.00 0.00 0.00 0.00 0.00
Rollers 0.00 0.00 0.00 0.00 0.00 0.00
Rough Terrain Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Rubber Tired Dozers 0.00 0.00 0.00 0.00 0.00 0.00

1 Rubber Tired Loaders 0.54 2.71 4.11 0.23 0.21 458.86
1 Scrapers 1.61 6.11 14.29 0.55 0.51 1623.76

0.00 1 Signal Boards 0.00 0.00 0.00 0.00 0.00 0.00
Skid Steer Loaders 0.00 0.00 0.00 0.00 0.00 0.00
Surfacing Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Sweepers/Scrubbers 0.00 0.00 0.00 0.00 0.00 0.00
Tractors/Loaders/Backhoes 0.00 0.00 0.00 0.00 0.00 0.00
Trenchers 0.00 0.00 0.00 0.00 0.00 0.00
Welders 0.00 0.00 0.00 0.00 0.00 0.00

Grading/Excavation pounds per day 3.5 15.9 28.7 1.4 1.3 3283.6
Grading tons per phase 0.1 0.4 0.6 0.0 0.0 72.2

Default
Drainage/Utilities/Subgrade Number of Vehicles ROG CO NOx PM10 PM2.5 CO2

Override of Default Number of Vehicles Program-estimate pounds/day pounds/day pounds/day pounds/day pounds/day pounds/day
Aerial Lifts 0.00 0.00 0.00 0.00 0.00 0.00
Air Compressors 0.00 0.00 0.00 0.00 0.00 0.00
Bore/Drill Rigs 0.00 0.00 0.00 0.00 0.00 0.00
Cement and Mortar Mixers 0.00 0.00 0.00 0.00 0.00 0.00
Concrete/Industrial Saws 0.00 0.00 0.00 0.00 0.00 0.00
Cranes 0.00 0.00 0.00 0.00 0.00 0.00
Crushing/Proc. Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Excavators 0.00 0.00 0.00 0.00 0.00 0.00
Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Generator Sets 0.00 0.00 0.00 0.00 0.00 0.00

1 Graders 0.77 3.84 5.86 0.33 0.30 647.87
Off-Highway Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Trucks 0.00 0.00 0.00 0.00 0.00 0.00
Other Construction Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other General Industrial Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other Material Handling Equipment 0.00 0.00 0.00 0.00 0.00 0.00



Pavers 0.00 0.00 0.00 0.00 0.00 0.00
Paving Equipment 0.00 0.00 0.00 0.00 0.00 0.00

1 Plate Compactors 0.02 0.09 0.11 0.00 0.00 14.83
Pressure Washers 0.00 0.00 0.00 0.00 0.00 0.00
Pumps 0.00 0.00 0.00 0.00 0.00 0.00
Rollers 0.00 0.00 0.00 0.00 0.00 0.00
Rough Terrain Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Rubber Tired Dozers 0.00 0.00 0.00 0.00 0.00 0.00
Rubber Tired Loaders 0.00 0.00 0.00 0.00 0.00 0.00

1 Scrapers 1.61 6.11 14.29 0.55 0.51 1623.76
0.00 1 Signal Boards 0.00 0.00 0.00 0.00 0.00 0.00

Skid Steer Loaders 0.00 0.00 0.00 0.00 0.00 0.00
Surfacing Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Sweepers/Scrubbers 0.00 0.00 0.00 0.00 0.00 0.00
Tractors/Loaders/Backhoes 0.00 0.00 0.00 0.00 0.00 0.00

1 Trenchers 0.70 2.55 4.29 0.37 0.34 353.84
Welders 0.00 0.00 0.00 0.00 0.00 0.00

Drainage pounds per day 3.1 12.6 24.6 1.3 1.2 2640.3
Drainage tons per phase 0.0 0.2 0.4 0.0 0.0 42.1

Default
Paving Number of Vehicles ROG CO NOx PM10 PM2.5 CO2

Override of Default Number of Vehicles Program-estimate Type pounds/day pounds/day pounds/day pounds/day pounds/day pounds/day
Aerial Lifts 0.00 0.00 0.00 0.00 0.00 0.00
Air Compressors 0.00 0.00 0.00 0.00 0.00 0.00
Bore/Drill Rigs 0.00 0.00 0.00 0.00 0.00 0.00
Cement and Mortar Mixers 0.00 0.00 0.00 0.00 0.00 0.00
Concrete/Industrial Saws 0.00 0.00 0.00 0.00 0.00 0.00
Cranes 0.00 0.00 0.00 0.00 0.00 0.00
Crushing/Proc. Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Excavators 0.00 0.00 0.00 0.00 0.00 0.00
Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Generator Sets 0.00 0.00 0.00 0.00 0.00 0.00
Graders 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Tractors 0.00 0.00 0.00 0.00 0.00 0.00
Off-Highway Trucks 0.00 0.00 0.00 0.00 0.00 0.00
Other Construction Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other General Industrial Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Other Material Handling Equipment 0.00 0.00 0.00 0.00 0.00 0.00

1 Pavers 0.78 2.82 4.67 0.41 0.38 386.18
1 Paving Equipment 0.58 2.12 3.52 0.31 0.28 291.96

Plate Compactors 0.00 0.00 0.00 0.00 0.00 0.00
Pressure Washers 0.00 0.00 0.00 0.00 0.00 0.00
Pumps 0.00 0.00 0.00 0.00 0.00 0.00p

1 Rollers 0.50 2.07 3.18 0.27 0.25 299.86
Rough Terrain Forklifts 0.00 0.00 0.00 0.00 0.00 0.00
Rubber Tired Dozers 0.00 0.00 0.00 0.00 0.00 0.00
Rubber Tired Loaders 0.00 0.00 0.00 0.00 0.00 0.00
Scrapers 0.00 0.00 0.00 0.00 0.00 0.00

0.00 1 Signal Boards 0.00 0.00 0.00 0.00 0.00 0.00
Skid Steer Loaders 0.00 0.00 0.00 0.00 0.00 0.00



Surfacing Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Sweepers/Scrubbers 0.00 0.00 0.00 0.00 0.00 0.00
Tractors/Loaders/Backhoes 0.00 0.00 0.00 0.00 0.00 0.00
Trenchers 0.00 0.00 0.00 0.00 0.00 0.00
Welders 0.00 0.00 0.00 0.00 0.00 0.00

Paving pounds per day 1.9 7.0 11.4 1.0 0.9 978.0
Paving tons per phase 0.0 0.0 0.1 0.0 0.0 4.3

Total Emissions all Phases (tons per construction period) => 0.1 0.6 1.1 0.1 0.1 123.4

Equipment default values for horsepower, load factor, and hours/day can be overridden in cells C285 through C317, E285 through E317, and G285 through G317.
 

 Default Values Default Values Default Values
Equipment Horsepower Load Factor Hours/day
Aerial Lifts 60 0.46 8
Air Compressors 106 0.48 8
Bore/Drill Rigs 291 0.75 8
Cement and Mortar Mixers 10 0.56 8
Concrete/Industrial Saws 19 0.73 8
Cranes 399 0.43 8
Crushing/Proc. Equipment 142 0.78 8
Excavators 168 0.57 8
Forklifts 145 0.30 8
Generator Sets 549 0.74 8
Graders 174 0.61 8
Off-Highway Tractors 267 0.65 8
Off-Highway Trucks 479 0.57 8
Other Construction Equipment 75 0.62 8q p
Other General Industrial Equipment 238 0.51 8
Other Material Handling Equipment 191 0.59 8
Pavers 100 0.62 8
Paving Equipment 104 0.53 8
Plate Compactors 8 0.43 8
Pressure Washers 1 0.60 8
Pumps 53 0.74 8
Rollers 95 0.56 8
Rough Terrain Forklifts 93 0.60 8
Rubber Tired Dozers 357 0.59 8
Rubber Tired Loaders 157 0.54 8
Scrapers 313 0.72 8
Signal Boards 20 0.78 8
Skid Steer Loaders 44 0.55 8
Surfacing Equipment 362 0.45 8g q p
Sweepers/Scrubbers 91 0.68 8
Tractors/Loaders/Backhoes 108 0.55 8
Trenchers 63 0.75 8
Welders 45 0.45 8
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A-2. Air Quality Methodology and Assumptions 
 

This appendix presents detailed emission calculation results and tables for the construction of the 
control structure and lining of the spillway chute and stilling basin, including all associated 
activities. The analysis consists of a quantitative evaluation of construction work that would be 
performed during the 2010 through 2016 time period. Dispersion modeling was not conducted 
because the graded area would not exceed 15 acres. 

 

A.1 Methodology and Calculations 
 

The construction emissions were estimated from several emission models and spreadsheet 
calculations, depending on the source type and data availability. Emission factors from the 
Folsom Dam Safety and Flood Damage Reduction Final EIS/EIR (Reclamation 2007) or Folsom 
Dam Safety and Flood Damage Reduction Early Approach Channel Excavation Final EA/IS 
(Corps 2009) were used whenever possible. Project emissions were estimated from appropriate 
emission factors, features being worked, and associated schedules. The following construction 
sources and activities were analyzed for emissions: 

 On-site construction equipment and construction truck engine emissions (all pollutants). 

 On-site and off-site haul truck engine emissions (all criteria pollutants and carbon 
dioxide). 

 Off-site worker vehicle trips to and from the site. 

 On-site and off-site haul truck fugitive dust emissions for paved and unpaved road travel. 

 On-site material storage piles. 

 On-site concrete batch plants. 

 On-site demolition and grading (cut/fill for control structure) fugitive dust. 

 On-site blasting emissions. 

 

Spreadsheets showing each of the calculations are included in this appendix. 

 

A.1.1 EXHAUST EMISSIONS 
 

Diesel- and gasoline-powered vehicles and construction equipment would emit the criteria 
pollutants carbon monoxide (CO), nitrogen dioxide (NO2), sulfur dioxide (SO2), and particulate 
matter (PM) during all construction activities. This section describes the exhaust emission 
calculations. 

 



A.1.1.1 On-site Construction equipment and truck engine emissions. 
 

This EA used emission factors from The Folsom Dam Safety and Flood Damage Reduction Final 
EIS/EIR (Reclamation 2007). That study calculated on-site construction equipment and truck 
engine emissions based on the El Dorado Air Pollution Control District’s (APCD) Guide to Air 
Quality (El Dorado, 2002). 

The construction equipment emission rates are shown in Table A2-1. For this analysis, it was 
assumed that the emission factors for 2011 through 2016 were equal to those in 2010 and that the 
emission factors were based on an 8-hour work day. 

The horsepower (hp) of the drilling rigs for this construction project was assumed to be 140 hp, 
which was less than the assumed horsepower used for the emission estimations in the Folsom 
Dam Safety and Flood Damage Reduction Final EIS/EIR. Therefore, emission factors from the 
Folsom Dam Safety and Flood Damage Reduction Early Approach Channel Excavation Final 
EA/IS (Corps 2009) were used for the bore/drill rigs in this EA. To be conservative, the emission 
factors for a 175 hp drill rig were used for calculations. 

 

Table A2-1  . Construction Equipment Emission Factor (pounds per day) for 2009 - 2016. 

Emission Rate in Pounds Per Day 
Equipment Type ROG/VOC CO NOx PM10 

Bore/Drill Rigs (Reclamation, 2007) 
2009 2.38 20.21 16.41 0.38 

2010-2016 2.26 19.23 15.61 0.36 

Bore/Drill Rigs (Corps, 2009) 
175 hp 0.966 6.033 9.19 0.469 

(54.76 g/hr) (342.09 g/hr) (521.05 g/hr) 26.59 g/hr) 

Paving Equipment 
2009 1.04 8.23 6.78 0.22 

2010-2016 1.04 8.52 6.39 0.19 

Rollers 
2009 0.86 7.34 5.01 0.14 

2010-2016 0.86 7.34 5.01 0.14 

Cranes 
2009 1.44 12.27 8.37 0.23 

2010-2016 1.44 12.27 8.37 0.23 

Crawler Tractors 
2009 1.45 11.55 9.5 0.31 

2010-2016 1.45 11.95 8.96 0.27 

Crushing/Proc Equipment 
2009 2.12 16.86 13.88 0.45 

2010-2016 2.12 17.45 13.09 0.4 

Rough Terrain Forklifts 



2009 0.79 6.7 4.57 0.13 

2010-2016 0.79 6.7 4.57 0.13 

Rubber Tired Dozers 
2009 3.66 29.13 23.97 0.78 

2010-2016 3.66 30.14 22.61 0.68 

Rubber Tired Loaders 
2009 1.35 11.52 7.86 0.22 

2010-2016 1.35 11.52 7.86 0.22 

Excavators 
2009 1.84 15.64 10.67 0.29 

2010-2016 1.84 15.64 10.67 0.29 

Graders 
2009 1.76 14.98 10.22 0.28 

2010-2016 1.76 14.98 10.22 0.28 

Off-Highway Tractors/Compactors 
2009 1.84 14.65 12.05 0.39 

2010-2016 1.84 15.16 11.37 0.34 

Scrapers 
2009 3.64 30.96 21.12 0.58 

2010-2016 3.64 30.96 21.12 0.58 

Skid Steer Loaders 
2009 0.56 4.78 3.26 0.09 

2010-2016 0.56 4.78 3.26 0.09 

Off-Highway Trucks/Water Trucks 
2009 3.6 30.62 20.89 0.58 

2010-2016 3.6 30.62 20.89 0.58 

Other Construction Equipment 
2009 2.08 16.54 13.61 0.44 

2010-2016 2.08 17.11 12.84 0.39 

Pavers 
2009 1.37 11.62 7.93 0.22 

2010-2016 1.37 11.62 7.93 0.22 

Surfacing Equipment 
2009 3.77 29.99 24.68 0.8 

2010-2016 3.77 31.03 23.28 0.7 

Tractors/Loaders/Backhoes 
2009 0.65 5.18 4.26 0.14 

2010-2016 0.65 5.36 4.02 0.12 

Trenchers 
2009 1.00 8.53 5.82 0.16 

2010-2016 1.00 8.53 5.82 0.16 
  
ROG   Reactive Organic Gas 



VOC   Volatile Organic Compound 

 

A.1.1.2 On-site and off-site haul truck engine emissions. 
 

This EA used emission factors from The Folsom Dam Safety and Flood Damage Reduction 
Early Approach Channel Excavation Final EA/IS (Corps 2009). That study used data from 
EMFAC2007 to calculate emission factors in grams per mile for criteria pollutants and for 
carbon dioxide for 2009 heavy-heavy duty diesel trucks in Sacramento County.  The emission 
factors were based on the EMFAC mode with a speed of 15 mph. Mitigation reductions for NOx 
and PM based on the Sacramento Metropolitan Air Quality Management District (SMAQMD) 
guidance was used for on-site haul trucks. 

 

A.1.1.3 Off-site worker vehicle trips engine emissions. 
 

This EA used emission factors from The Folsom Dam Safety and Flood Damage Reduction 
Early Approach Channel Excavation Final EA/IS (Corps 2009). That study used data from 
EMFAC2007 to calculate emission factors in pounds per 1000 miles for criteria pollutants and 
for carbon dioxide for the commutes of workers.  The calculations assumed a vehicle fleet mix of 
fifty percent light duty automobiles and fifty percent light duty trucks. The emission factors are 
shown in Table A2-2. 

Table A2-2. Construction Equipment Emission Factor (pounds per 1000 mile). 

Emission Rate in Pounds Per 1000 Miles 
Vehicle Description CO CO2 NOx PM10 PM2.5 SOx ROG 

Light Duty Automobile (LDA) 8.87 832 0.756 0.0694 0.0393 0.00786 0.991 

Light Duty Truck (LDT) 10.6 1020 1.22 0.0905 0.0566 0.0131 1.12 
Average based on 50 percent LDA 
and 50 percent LDT 9.75 927 0.99 0.0800 0.0479 0.00959 1.06 

 

 

A.1.2 FUGITIVE DUST EMISSIONS 
 

Fugitive dust and PM emissions are produced during vehicle travel on paved and unpaved roads, 
during handling of stockpile material, cut and fill operations, blasting, and concrete batch plant 
operation. 

 

A.1.2.1 Off-site haul truck and worker vehicle fugitive dust emissions for 
paved road travel. 

This EA used emission factors calculated in The Folsom Dam Safety and Flood Damage 
Reduction Early Approach Channel Excavation Final EA/IS (Corps 2009). Paved road entrained 
fugitive dust emissions were estimated using the AP-42 13.2.1 emission factor (pounds per 
vehicle mile traveled) and the vehicle miles traveled. The emission factor was calculated based 
on the silt content of the road, the weight of the vehicle, and the number of days where 



precipitation was over 0.01 inches. The vehicles were assumed to travel on five different types of 
paved roads: freeway, arterial (major street/highway), collector road, local road surface and rural 
road surface. The off-site truck haul trucks were assumed to be heavy-heavy duty diesel trucks 
with an average weight of 23.5 tons. The worker fleet was assumed to be 50 percent light duty 
automobiles and 50 percent light duty trucks with an average weight of 1.75 tons. 

 

A.1.2.2 On-site haul truck fugitive dust emissions for unpaved road travel. 
This EA used emission factors calculated in The Folsom Dam Safety and Flood Damage 
Reduction Early Approach Channel Excavation Final EA/IS (Corps 2009). Unpaved road 
entrained fugitive dust emissions were estimated using the AP-42 13.2.2 emission factor (pounds 
per vehicle mile traveled) and the vehicle miles traveled. The emission factor was calculated 
based on the silt content of the road, the weight of the vehicle, and the number of days where 
precipitation was over 0.01 inches. Fugitive dust from unpaved roads during hauling of 
excavated material from the control structure area to the MIAD would be the primary emission 
source. These emissions would be produced during the nine months of excavation. 

 

A.1.2.3 On-site material storage pile handling. 
This EA used assumptions and emission factors that were calculated in The Folsom Dam Safety 
and Flood Damage Reduction Early Approach Channel Excavation Final EA/IS (Corps 2009). 
Stockpile handling fugitive dust emissions were estimated using the AP-42 13.2.4 emission 
factor (pounds per ton) and the amount of material handled. The emission factor was based on 
the mean wind speed and material moisture content. Mitigation reductions from watering 
controls would contribute to a 90 percent emission control efficiency compared to the 
unmitigated emissions. 

A.1.2.4 On-site material storage pile wind erosion. 
This EA used assumptions and emission factors that were calculated in The Folsom Dam Safety 
and Flood Damage Reduction Early Approach Channel Excavation Final EA/IS (Corps 2009). 
Stockpile wind erosion fugitive dust emissions were estimated using the AP-42 13.2.5 emission 
factor (grams per square meter of exposed area) and the area exposed to wind. The emission 
factor was based on the fastest mile wind speed and the number of disturbances of the storage 
pile. It was assumed that material would be added to the pile each day and therefore the number 
of disturbances to the storage pile would be equal to the number of working days per year. For 
the storage pile of excavated material, this would be equal to the number of workdays during the 
nine months of excavation, or 180 working days. For the storage pile of aggregate material (for 
the concrete batch plants) this would be equal to the number of workdays per year, or 240 
working days. 

A.1.2.5  On-site concrete batch plants. 
This EA used methodology and assumptions from AP-42 11.12. The emission factors for 
concrete batching calculate pounds of PM10 per ton of mixed concrete. The emission factors are 
shown in Table A2-3. 

Table A2-3. Concrete Batching Emission Factor (pounds of PM10 per ton of concrete). 

      Batch Plant Source Uncontrolled Controlled 



Aggregate transfer 0.0033 ND 

Sand transfer 0.00099 ND 
Cement unloading to elevated storage 
silo (pneumatic) 0.46 0.00034 
Cement supplement unloading to 
elevated storage silo (pneumatic) 1.10 0.0049 

Weigh hopper loading 0.0024 ND 

Mixer loading (central mix) 0.134 0.0048 

Truck loading (truck mix) 0.278 0.016 

Total 1.98 0.033 
ND = No data 

Mitigation reductions from watering controls would contribute to a 90 percent emission control 
efficiency compared to the unmitigated emissions. 

 

A.1.2.6 On-site demolition and grading (cut and fill). 
Similar to calculations in The Folsom Dam Safety and Flood Damage Reduction Early Approach 
Channel Excavation Final EA/IS (Corps 2009), this EA used the URBEMIS2007 model to 
calculate cut and fill fugitive dust emissions. The URBEMIS2007 model calculated fugitive dust 
emission based on the maximum daily volume disturbed. The daily volume disturbed was 
assumed to be 1,778 cubic yards per day based on the total volume to be excavated and the 
construction period. 

A.1.2.7 On-site blasting emissions. 
This EA used assumptions and emission factors that were calculated in The Folsom Dam Safety 
and Flood Damage Reduction Early Approach Channel Excavation Final EA/IS (Corps 2009). 
Blasting emissions were estimated using the methodology in the 2005 Blue Rock Quarry Draft 
Environmental Impact Report and were based on a blasting emission factor and the number of 
blasts per year. The calculation of the blasting emission factor depended on the blast area, blast 
depth, and moisture content. The mitigation control efficiency for PM10 was assumed to be 36 
percent (Corps 2009). 

 

A.1.3 GREEN HOUSE GAS (GHG) EMISSIONS 
 

The principal greenhouse gases are carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), 
sulfur hexafluoride (SF6), perfluorocarbons (PFC), hydrofluorocarbons (HFC), and water vapor.   
Carbon dioxide is produced during the burning of fossil fuels and is the predominant greenhouse 
gas created during this project. Because no major sources exist for the other greenhouse gases 
during the construction process, they are not considered to be significant and no quantitative 
emission calculations were made for them. 

A.1.3.1 On-site Construction equipment and truck engine emissions. 
This EA used CO2 emission factors (grams per hour) from The Folsom Dam Safety and Flood 
Damage Reduction Early Approach Channel Excavation Final EA/IS (Corps 2009). That study 
used data from SMAQMD published off-road emission factors for 2009, which defined emission 
factors for different types and sizes of construction equipment. The Corps calculated CO2 



emissions by multiplying the emission factor by the number of hours each equipment type was 
estimated to operate. 

A.1.3.2  On-site and off-site haul truck engine emissions. 
This EA used CO2 emission factors from The Folsom Dam Safety and Flood Damage Reduction 
Early Approach Channel Excavation Final EA/IS (Corps 2009). That study used data from 
EMFAC2007 to calculate emission factors for carbon dioxide for 2009 heavy-heavy duty diesel 
trucks in Sacramento County.  The emission factors were based on the EMFAC mode with a 
speed of 15 mph.  

A.1.3.3 Off-site worker vehicle trips engine emissions. 
This EA used emission factors from The Folsom Dam Safety and Flood Damage Reduction 
Early Approach Channel Excavation Final EA/IS (Corps 2009). That study used data from 
EMFAC2007 to calculate emission factors for carbon dioxide for the commutes of workers.  The 
calculations assumed a vehicle fleet mix of fifty percent light duty automobiles and fifty percent 
light duty trucks. The emission factor for CO2 is shown in Table A2-2 along with the emission 
factors for criteria pollutants. 

A.1.3.4 Concrete batch plants. 
The manufacture of concrete requires large amounts of energy to produce and results in 
substantial GHG emissions. Calculating these emissions would be more indicative of a “life-
cycle” emissions analysis and can go beyond a typical EA analysis. However, the Corps 
estimated CO2 emissions from the production of concrete during this project based on published 
emission factors. Studies have shown that CO2 emissions generated by typical normal strength 
concrete mixes were found to range between 0.29 and 0.32 metric tons of CO2 equivalent per 
cubic meter of concrete (Flowers and Sanjayan, 2007).  In order to be conservative, this study 
assumed 0.32 metric tons (320 kilograms) of CO2 would be created per cubic meter of concrete 
produced. 
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Appendix A-2: Exhaust Emissions Summary                                                                                                                                     Total of all exhaust emissions

Emissions - Cumulative Summary from all Activities

Exhaust Criteria Pollutants

Borings for Approach Channel Cofferdam (Oct 2010 through Jan 2011)

Period of Operation (months) 4

Mitigated

Worker Commute Emissions Unmitigated (No mitigations)

CO CO2 NOx PM10 PM2.5 SOx ROG CO CO2 NOx PM10 PM2.5 SOx ROG
Pounds 187.20 17,798.00 19.01 1.54 0.92 0.18 20.35 187.20 17,798.00 19.01 1.54 0.92 0.18 20.35

Tons 0.094 8.90 0.010 0.00077 0.00046 0.000090 0.010 0.094 8.90 0.010 0.00077 0.00046 0.000090 0.010

Mitigated (Enhanced Control Practices) 

Construction Equipment Exhaust Unmitigated 20% reduction in NOx; 45% reduction in PM10

CO CO2 NOx PM10 PM2.5 SOx ROG CO CO2 NOx PM10 PM2.5 SOx ROG

Average  annual tons 0.14 0.58 0.016 0.016 0.042 0.14 0.46 0.0088 0.0088 0.042

Total annual average tons 0.23 0.59 0.017 0.016 0.052 0.23 0.47 0.010 0.0093 0.052

Control Structure (Jan 2011 through July 2014) Months of operation during Control Structure construction:

Total Period of Operation (months) 42 Excavation (months)  9 Gate installation (months) 9

Aggregate and concrete 24

Worker Commute Emissions (Excavation, Concrete Placement, Gate Installation) Mitigated

Unmitigated (No mitigations)

CO CO2 NOx PM10 PM2.5 SOx ROG CO CO2 NOx PM10 PM2.5 SOx ROG

Total Pounds 14,332.50 1,362,690.00 1,455.30 117.60 70.41 14.10 1,558.20 14,332.50 1,362,690.00 1,455.30 117.60 70.41 14.10 1,558.20

Total Tons 7.17 681.35 0.73 0.059 0.035 0.0071 0.78 7.17 681.35 0.73 0.059 0.035 0.0071 0.78

Average annual pounds 4,095.00 389,340.00 415.80 33.60 20.12 4.03 445.20 4,095.00 389,340.00 415.80 33.60 20.12 4.03 445.20

Average annual tons 2.05 194.67 0.21 0.017 0.010 0.0020 0.22 2.05 194.67 0.21 0.017 0.010 0.0020 0.22

Construction Equipment Exhaust Mitigated (Enhanced Control Practices) 

Unmitigated 20% reduction in NOx; 45% reduction in PM10

CO CO2 NOx PM10 PM2.5 SOx ROG CO CO2 NOx PM10 PM2.5 SOx ROG

Excavation ‐  Average  annual tons 

(Jan 2011 ‐ Sept 2011; 9 months) 15.16 13.09 0.49 0.49 1.95 15.16 10.47 0.27 0.27 1.95

Concrete Placement ‐ Average annual tons           (July 

2011 ‐ July 2013;  24 months) 5.59 4.20 0.13 0.13 0.69 5.59 3.36 0.072 0.072 0.69

Gate Installation ‐ Average annual tons 

(Dec 2013 ‐ July 2014; 9 months) 1.23 0.84 0.023 0.023 0.14 1.23 0.67 0.013 0.013 0.14

Maximum Annual Cumulative ‐ Avg. annual tons 
(During the year 2011: Excavation + 6 months concrete) 17.96 15.19 0.555 0.555 2.30 17.96 12.15 0.305 0.305 2.30

On‐Site Haul Truck Unmitigated Mitigated (Enhanced Control Practices)

CO CO2 NOx PM10 PM2.5 SOx ROG CO CO2 NOx PM10 PM2.5 SOx ROG

Average  annual tons (2011) 0.35 53.25 0.43 0.025 0.022 0.00042 0.071 0.35 53.25 0.34 0.014 0.012 0.00042 0.071

Off‐Site Haul Truck Unmitigated Mitigated (No mitigations)

CO CO2 NOx PM10 PM2.5 SOx ROG CO CO2 NOx PM10 PM2.5 SOx ROG

Average  annual tons 0.67 280.40 2.66 0.10 0.088 0.0020 0.18 0.67 280.40 2.66 0.10 0.088 0.0020 0.18

Maximum Annual Cumulative ‐ Avg. annual tons 

(During the year 2011) 21.02 18.49 0.70 0.68 2.77 21.02 15.36 0.44 0.42 2.77

Chute and Stilling Basin (late 2013 through 2016)

Period of Operation (months) 36

Worker Commute Emissions Unmitigated Mitigated (No mitigations)

CO CO2 NOx PM10 PM2.5 SOx ROG CO CO2 NOx PM10 PM2.5 SOx ROG
Total Pounds 12,285.00 1,168,020.00 1,247.40 100.80 60.35 12.08 1,335.60 12,285.00 1,168,020.00 1,247.40 100.80 60.35 12.08 1,335.60

Total Tons 6.14 584.01 0.62 0.050 0.030 0.0060 0.67 6.14 584.01 0.62 0.050 0.030 0.0060 0.67

Average annual  pounds 4,095.00 389,340.00 415.80 33.60 20.12 4.03 445.20 4,095.00 389,340.00 415.80 33.60 20.12 4.03 445.20

Average annual  tons 2.05 194.67 0.21 0.017 0.010 0.0020 0.22 2.05 194.67 0.21 0.017 0.010 0.0020 0.22

Construction Equipment Exhaust Unmitigated Mitigated (Enhanced Control Practices)

CO CO2 NOx PM10 PM2.5 SOx ROG CO CO2 NOx PM10 PM2.5 SOx ROG

Average  annual tons 10.42 7.77 0.25 0.25 1.29 10.42 6.22 0.14 0.14 1.29

Off‐Site Haul Truck Unmitigated Mitigated (No mitigations)

CO CO2 NOx PM10 PM2.5 SOx ROG CO CO2 NOx PM10 PM2.5 SOx ROG

Average  annual tons 0.79 332.44 3.16 0.12 0.10 0.0024 0.21 0.79 332.44 3.16 0.12 0.10 0.0024 0.21

Total Annual Average Emissions 13.26 11.14 0.39 0.36 1.72 13.26 9.58 0.27 0.25 1.72

Maximum Annual Cumulative for Control Structure 

Gate Installation plus Chute and Stilling Basin ‐ Avg. 

annual tons   (During the year 2014: Chute and Stilling Basin 
annual average + 7 months of Gate Installation) 16.07 13.65 0.48 0.44 2.10 16.07 11.93 0.36 0.32 2.10
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Appendix A-2: Exhaust Emissions -Construction Equipment     

Emissions - Construction Equipment Exhaust Note: No CO2  Calculations in this worksheet

Equipment Unmitigated Unmitigated

Type Number Hours per day

Days per 

week Months

Hours per 

week

Hours per 

Project

Calculated 8‐hour 

days per Project

Emissions 

(pounds)

Emissions 

(tons) Unmitigated Estimated Annual Emissions (tons)

ROG CO NOx PM10 ROG CO NOx PM10 ROG CO NOx PM10

CONTROL STRUCTURE ‐ Concrete Placement and Batch Plant (24 months) July 2011 through July 2013

Semi‐trailer truck 20 4 5 12 400 19,200 2,400 Off‐site Haul Truck calculations Off‐site Haul Truck calculations

Belly dump truck 8 4 3 16 96 6,144 768 Off‐site Haul Truck calculations Off‐site Haul Truck calculations

Tanker trucks 2 4 3 16 24 1,536 192 Off‐site Haul Truck calculations Off‐site Haul Truck calculations

Chiller 1 10 5 12 50 2,400 300 624 5,133 3,852 117 0.31 2.57 1.93 0.059 0.31 2.57 1.93 0.059

Stationary Cranes ‐ electric 2 8 5 12 80 3,840 480 0 0 0 0 0 0 0 0 0 0 0 0

Forklifts 2 4 5 12 40 1,920 240 190 1,608 1,097 31.2 0.095 0.80 0.55 0.016 0.095 0.804 0.548 0.016

Man lift/scissor lift ‐ electric 2 8 5 12 80 3,840 480 0 0 0 0 0 0 0 0 0 0 0 0

Water truck 1 4 5 12 20 960 120 53 266 324 19 0.03 0.13 0.16 0.009 0.027 0.133 0.16 0.009

Street sweeper 1 8 1 12 8 384 48 100 821 616 19 0.050 0.41 0.31 0.0094 0.050 0.411 0.31 0.0094

Jackhammers 2 8 1 12 16 768 96 200 1,643 1,233 37 0.10 0.82 0.62 0.019 0.100 0.821 0.62 0.019

Cement mixers (transit) 0 4 5 12 0 0 0 0 0 0 0 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0.00

Front end loaders 2 8 5 8 80 2,560 320 208 1,715 1,286 38 0.10 0.86 0.64 0.019 0.104 0.858 0.643 0.019

Flatbed delivery truck 1 5 Off‐site Haul Truck calculations Off‐site Haul Truck calculations

Control Structure Concrete Placement Annual Average Emissions 0.69 5.59 4.20 0.13

     Control Structure Concrete Placement 2011 Annual Emissions (6 months) 2011 0.34 2.80 2.10 0.07

     Control Structure Concrete Placement 2012 Annual Emissions (12 months) 2012 0.69 5.59 4.20 0.13

     Control Structure Concrete Placement 2013 Annual Emissions (6 months) 2013 0.34 2.80 2.10 0.07

CONTROL STRUCTURE ‐ Excavation (9 months) January 2011 through September 2011

"Super" dump trucks 5 8 5 6 200 4,800 600 On‐site Haul Truck calculations Off‐site Haul Truck calculations

Water trucks 1 4 5 6 20 480 60 27 133 162 9 0.013 0.07 0.08 0.005 0.013 0.07 0.08 0.005

Fuel truck 1 2 5 8 10 320 40 18 89 108 6 0.009 0.04 0.05 0.0031 0.009 0.04 0.05 0.003

Maintenance truck 4 4 5 8 80 2,560 320 142 709 863 50 0.07 0.35 0.43 0.025 0.07 0.35 0.43 0.025

Pickup trucks 10 4 5 8 200 6,400 800 54 509 59 4.3 0.027 0.25 0.029 0.0022 0.027 0.25 0.029 0.0022

Drills for grouting ‐ electric 6 8 5 9 240 8,640 1,080 0 0 0 0 0.00 0.00 0.00 0.000 0.00 0.00 0.00 0.000

Rock drills for setting charges NE NE NE NE NE NE 7,353 919 888 5,545 8,447 431 0.44 2.77 4.22 0.216 0.44 2.77 4.22 0.216

Front end loaders 2 8 5 8 80 2,560 320 208 1,715 1,286 38 0.10 0.86 0.64 0.019 0.10 0.86 0.64 0.019

Dozers with rippers 2 8 5 8 80 2,560 320 464 3,824 2,867 86 0.23 1.91 1.43 0.043 0.23 1.91 1.43 0.043

Backhoes 4 8 5 8 160 5,120 640 416 3,430 2,573 77 0.21 1.72 1.29 0.038 0.21 1.72 1.29 0.038

Graders 2 8 5 8 80 2,560 320 563 4,794 3,270 90 0.28 2.40 1.64 0.045 0.28 2.40 1.64 0.045

Scrapers 3 8 5 3 120 1,440 180 655 5,573 3,802 104 0.33 2.79 1.90 0.052 0.33 2.79 1.90 0.052

Excavators 2 8 5 5 80 1,600 200 368 3,128 2,134 58 0.18 1.56 1.07 0.029 0.18 1.56 1.07 0.029

Compactor sheep foot 2 8 5 3 80 960 120 103 881 601 17 0.052 0.44 0.30 0.0084 0.052 0.44 0.30 0.0084

NE = Not Estimated

Control Structure Excavation Annual Average Emissions (All in 2011) 2011 1.95 15.16 13.09 0.49

Total Control Structure 2011 Emissions (Excavation plus Concrete Placement) 2011 2.30 17.96 15.19 0.55

CONTROL STRUCTURE ‐ Gate Installation (9 months) December 2013 through July 2014

Track driven cranes 2 8 5 5 80 1,600 200 288 2,454 1,674 46 0.144 1.23 0.84 0.0230 0.144 1.227 0.837 0.023

Flat bed trucks Off‐site Haul Truck calculations Off‐site Haul Truck calculations

Control Structure Gate Installation Annual Average Emissions (Assume in 2014) 0.144 1.227 0.837 0.023

CHUTE AND STILLING BASIN ‐ Concrete Placement and Batch Plant (36 months) Late 2013 through 2016

Semi‐trailer truck 20 4 5 36 400 57,600 7,200 Off‐site Haul Truck calculations Off‐site Haul Truck calculations

Belly dump truck 8 4 3 36 96 13,824 1,728 Off‐site Haul Truck calculations Off‐site Haul Truck calculations

Tanker trucks 2 4 3 36 24 3,456 432 192 957 1,165 67 0.096 0.48 0.58 0.0337 0.03 0.16 0.19 0.011

Chiller 1 10 5 36 50 7,200 900 1,872 15,399 11,556 351 0.936 7.70 5.78 0.1755 0.31 2.57 1.93 0.059

Stationary Cranes ‐ electric 2 8 5 36 80 11,520 1,440 0 0 0 0 0 0 0 0 0 0 0 0

Forklifts 2 4 5 36 40 5,760 720 569 4,824 3,290 94 0.284 2.41 1.65 0.0468 0.095 0.804 0.548 0.016

Man lift/scissor lift ‐ electric 2 8 5 36 80 11,520 1,440 0 0 0 0 0 0 0 0 0 0 0 0

Water truck 1 4 5 36 20 2,880 360 160 798 971 56 0.080 0.40 0.49 0.0281 0.03 0.13 0.16 0.009

Street sweeper 1 8 1 36 8 1,152 144 300 2,464 1,849 56 0.150 1.23 0.92 0.0281 0.050 0.411 0.31 0.0094

Jackhammers 2 8 1 36 16 2,304 288 599 4,928 3,698 112 0.300 2.46 1.85 0.0562 0.10 0.82 0.62 0.019

Cement mixers (transit) 0 4 5 36 0 0 0 0 0 0 0 0.000 0.00 0.00 0.0000 0.00 0.00 0.00 0.00

Front end loaders 2 8 5 36 80 11,520 1,440 936 7,718 5,789 173 0.468 3.86 2.89 0.0864 0.16 1.29 0.96 0.029

Flatbed delivery truck 1 5 Off‐site Haul Truck calculations Off‐site Haul Truck calculations

CHUTE AND STILLING BASIN ‐ Foundation Preparation/Backfill (36 months) Late 2013 through 2016

Fuel truck 1 2 5 36 10 1,440 180 80 399 485 28 0.040 0.20 0.24 0.0140 0.013 0.066 0.081 0.005

Water truck 1 4 5 36 20 2,880 360 160 798 971 56 0.080 0.40 0.49 0.0281 0.027 0.133 0.162 0.009

Front end loader 1 4 5 36 20 2,880 360 234 1,930 1,447 43 0.117 0.96 0.72 0.0216 0.039 0.322 0.241 0.0072

Pickup trucks 5 4 5 36 100 14,400 1,800 121 1,145 132 10 0.060 0.57 0.07 0.0049 0.020 0.191 0.022 0.002

Track driven cranes 2 4 5 24 40 3,840 480 691 5,890 4,018 110 0.346 2.94 2.01 0.0552 0.173 1.472 1.004 0.028

Drills for grouting ‐ electric 6 8 5 24 240 23,040 2,880 0 0 0 0 0.000 0.00 0.00 0.0000 0.000 0.000 0.000 0.00

Portable cement mixers 2 4 5 12 40 1,920 240 499 4,106 3,082 94 0.250 2.05 1.54 0.0468 0.250 2.053 1.541 0.047

Chute and Stilling Basin Annual Average Emissions (Assume emissions in 2014, 2015, 2016) 1.29 10.42 7.77 0.25
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BORINGS FOR APPROACH CHANNEL COFFERDAM  (4 months)  Late 2010 ‐ Early 2011

Diesel & Hydraulic drill rig 1 10 5 4 50 800 100 97 603 919 47 0.048 0.30 0.46 0.0235 0.048 0.30 0.46 0.023

Flat bed trucks 2 4 5 4 Off‐site Haul Truck calculations Off‐site Haul Truck calculations

Borings for Approach Channel Annual Average Emissions (Assume in 2010) 0.048 0.30 0.46 0.023

TOTAL EMISSIONS 12,076 95,928 75,625 2,576 6.0 48.0 37.8 1.3

Approximate 2010 annual unmitigated emissions: 0.05 0.30 0.46 0.023

Construction Equipment Emission Rates (pounds per day) from Reclamation 2007 Approximate 2011 annual unmitigated emissions: 2.30 17.96 15.19 0.55

Approximate 2012 annual unmitigated emissions: 0.69 5.59 4.20 0.13

Equipment Type ROG CO NOx PM10 Approximate 2013 annual unmitigated emissions: 0.34 2.80 2.10 0.07

Bore/Drill Rigs Emission factors for ROG, CO, NOx, PM10 from (Reclamation 2007) Approximate 2014 annual unmitigated emissions: 1.44 11.65 8.61 0.27

2009 2.38 20.21 16.41 0.38 Approximate 2015 annual unmitigated emissions: 1.29 10.42 7.77 0.25

2010‐2016 2.26 19.23 15.61 0.36 Assume: Emission rates from 2011 to 2016 are equal to 2010 Approximate 2016 annual unmitigated emissions: 1.29 10.42 7.77 0.25

Paving Equipment                  Eight hour work day

2009 1.04 8.23 6.78 0.22

2010‐2016 1.04 8.52 6.39 0.19 Construction Equipment Emission Rates (pounds per day) from Corps 2009
Rollers

2009 0.86 7.34 5.01 0.14 Equipment Type ROG CO NOx PM10

2010‐2016 0.86 7.34 5.01 0.14 Bore/Drill Rigs

Cranes 175 Horsepower 0.966 6.033 9.19 0.469 Project will use 140 hp drills

2009 1.44 12.27 8.37 0.23 Pickups1

2010‐2016 1.44 12.27 8.37 0.23 Pounds/1,000 miles 1.12 10.6 1.22 0.0905

Crawler Tractors Pounds/day 0.0672 0.636 0.0732 0.00543

2009 1.45 11.55 9.5 0.31 Heavy‐heavy duty diesel truck 20092

2010‐2016 1.45 11.95 8.96 0.27 Pounds per mile 0.00739 0.03694 0.04495 0.0026

Crushing/Proc Equipment Pounds/day 0.4434 2.2164 2.697 0.156

2009 2.12 16.86 13.88 0.45

2010‐2016 2.12 17.45 13.09 0.4
1 Assume: Pickups in use 4 hours per day, maximum speed is 15 mph, maximum distance per day is 60 miles.

Rough Terrain Forklifts
2 Assume: Trucks in use 4 hours per day, maximum speed is 15 mph, maximum distance per day is 60 miles.

2009 0.79 6.7 4.57 0.13

2010‐2016 0.79 6.7 4.57 0.13

Rubber Tired Dozers

2009 3.66 29.13 23.97 0.78

2010‐2016 3.66 30.14 22.61 0.68

Rubber Tired Loaders

2009 1.35 11.52 7.86 0.22

2010‐2016 1.35 11.52 7.86 0.22

Excavators

2009 1.84 15.64 10.67 0.29

2010‐2016 1.84 15.64 10.67 0.29

Graders

2009 1.76 14.98 10.22 0.28

2010‐2016 1.76 14.98 10.22 0.28

Off‐Highway Tractors/Compactors

2009 1.84 14.65 12.05 0.39

2010‐2016 1.84 15.16 11.37 0.34

Scrapers

2009 3.64 30.96 21.12 0.58

2010‐2016 3.64 30.96 21.12 0.58

Skid Steer Loaders

2009 0.56 4.78 3.26 0.09

2010‐2016 0.56 4.78 3.26 0.09

Off‐Highway Trucks/Water Trucks

2009 3.6 30.62 20.89 0.58

2010‐2016 3.6 30.62 20.89 0.58

Other Construction Equipment

2009 2.08 16.54 13.61 0.44

2010‐2016 2.08 17.11 12.84 0.39

Pavers

2009 1.37 11.62 7.93 0.22

2010‐2016 1.37 11.62 7.93 0.22

Surfacing Equipment

2009 3.77 29.99 24.68 0.8

2010‐2016 3.77 31.03 23.28 0.7

Tractors/Loaders/Backhoes

2009 0.65 5.18 4.26 0.14

2010‐2016 0.65 5.36 4.02 0.12

Trenchers

2009 1.00 8.53 5.82 0.16

2010‐2016 1.00 8.53 5.82 0.16
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Appendix A-2: Exhaust Emissions - Haul Trucks

Emissions:  On-Site and Off-Site Haul Trucks Exhaust (Based on Vehicle Miles Traveled)

Assumptions and Emission Factors from: Folsom Dam Safety and Flood Damage Reduction Early Approach Channel Excavation Final EA/IS (Corps 2009)

ON-SITE HAUL TRUCKS

EMISSION FACTORS CONTROL STRUCTURE ‐ Excavation (9 months) Jan ‐ Sept 2011

Emissions in pounds Emissions in tons

Vehicle Description CO CO2 NOx PM10 PM2.5 SOx ROG Vehicle

Miles per 

round trip

Number 

of trips  Total Miles CO CO2 NOx PM10 PM2.5 SOx ROG CO CO2 NOx PM10 PM2.5 SOx ROG
Heavy-Heavy Duty Diesel Truck 2009 16.75 2,516.08 20.39 1.18 1.05 0.02 3.35 "Super" dump truck (hauling to MIAD) 3 6,400 19,200 709 106,501 863 50 44 0.85 142 0.35 53.25 0.43 0.025 0.022 0.00042 0.071

Emission Factor from (Corps 2009) Appendix A: On‐site Truck Emissions

Miles: 19,200 Total Emissions in tons

CO CO2 NOx PM10 PM2.5 SOx ROG
Vehicle Description CO CO2 NOx PM10 PM2.5 SOx ROG TOTAL ON‐SITE HAUL TRUCK EMISSIONS 0.35 53.25 0.43 0.025 0.022 0.00042 0.071

Heavy-Heavy Duty Diesel Truck 2009 0.03693 5.5469 0.04495 0.00260 0.00231 0.0000441 0.00739 Average annual on‐site haul truck emissions (9 months): 0.35 53.25 0.43 0.025 0.022 0.00042 0.071

Emission Factor calculated based on conversion factor of 0.0022046 to convert from grams to pounds

OFF-SITE HAUL TRUCKS

EMISSION FACTORS CONTROL STRUCTURE ‐ Concrete Placement and Batch Plant (24 months) and Gate Intallation (9 months) Concrete Placement and Batch Plant ‐ July 2011 through July 2013; Gate Installation ‐ December 2013 through July 2014

Emissions in pounds Emissions in tons

Vehicle Description CO CO2 NOx PM10 PM2.5 SOx ROG Vehicle

Miles per 

trip

Number 

of trips  Total Miles CO CO2 NOx PM10 PM2.5 SOx ROG CO CO2 NOx PM10 PM2.5 SOx ROG
Heavy-Heavy Duty Diesel Truck 2009 0.010 4.21 0.040 0.00153 0.00132 0.0000301 0.00268 Off‐site deliveries of material 10 230 2,300 23.0 9,683 92 3.5 3.0 0.069 6.16 0.0115 4.84 0.046 0.0018 0.0015 0.000035 0.0031

Emission Factor from (Corps 2009) Appendix A: Off‐site Truck Emissions Aggregate delivery for concrete 36 9,700 349,200 3,492.0 1,470,132 13,968 534 460.9 10.511 935.86 1.7460 735.07 6.98 0.2671 0.2305 0.0053 0.47

Delivery of reinforcing bars 10 66 660 6.6 2,779 26 1.0 0.9 0.020 1.77 0.0033 1.39 0.0132 0.0005 0.0004 0.000010 0.0009

Delivery of Bulkhead gates 30 6 180 1.8 758 7 0.3 0.2 0.005 0.48 0.0009 0.38 0.0036 0.00014 0.00012 0.000003 0.0002

Delivery of Taintor gates 30 6 180 1.8 758 7 0.3 0.2 0.005 0.48 0.0009 0.38 0.0036 0.00014 0.00012 0.000003 0.0002

Delivery of Trunion girders 30 6 180 1.8 758 7 0.28 0.24 0.005 0.48 0.0009 0.38 0.0036 0.00014 0.00012 0.0000027 0.00024

Delivery of stairs and handrails 30 3 90 0.90 379 4 0.14 0.12 0.0027 0.24 0.0005 0.19 0.0018 0.000069 0.000059 0.0000014 0.00012

Delivery of walkways, steel grating 30 5 150 1.5 632 6 0.23 0.20 0.0045 0.40 0.0008 0.32 0.0030 0.00011 0.00010 0.0000023 0.00020

Delivery of trunnion and guides 30 12 360 3.6 1,516 14 0.55 0.48 0.011 0.96 0.0018 0.76 0.0072 0.00028 0.00024 0.0000054 0.00048

Delivery of misc. electrical, HVAC 10 1,200 12,000 120.0 50,520 480 18.4 15.8 0.361 32.16 0.0600 25.26 0.2400 0.0092 0.0079 0.00018 0.016

Delivery for construction of batch plant 20 10 200 2.0 842 8 0.3 0.3 0.006 0.54 0.0010 0.42 0.0040 0.0002 0.0001 0.00000 0.000

Delivery of concrete from off‐site source 20 41 820 8.2 3,452 33 1.3 1.1 0.025 2.20 0.0041 1.73 0.0164 0.0006 0.0005 0.00001 0.001

Total 3,663.2 1,542,207.2 14,652.8 560.5 483.5 11.0 981.7 1.83 771.10 7.33 0.28 0.24 0.0055 0.49

Average Annual emissions (based on 33 months) 1,332.1 560,802.6 5,328.3 203.8 175.8 4.0 357.0 0.67 280.40 2.66 0.10 0.088 0.0020 0.18

Miles: 366,320

CHUTE AND STILLING BASIN ‐ Concrete Placement and Batch Plant/Foundation Preparation/Backfill (36 months) Late 2013 through 2016

Emissions in pounds Emissions in tons

Vehicle

Miles per 

trip

Number 

of trips  Total Miles CO CO2 NOx PM10 PM2.5 SOx ROG CO CO2 NOx PM10 PM2.5 SOx ROG
Off‐site deliveries of material 10 230 2,300 23.0 9,683 92 3.5 3.0 0.069 6.16 0.0115 4.84 0.046 0.0018 0.0015 0.000035 0.0031

Aggregate delivery for concrete 36 13,000 468,000 4,680.0 1,970,280 18,720 716 617.8 14.087 1,254.24 2.3400 985.14 9.36 0.3580 0.3089 0.0070 0.63

Delivery of reinforcing bars 10 169 1,690 16.9 7,115 68 2.6 2.2 0.051 4.53 0.0085 3.56 0.0338 0.0013 0.0011 0.000025 0.0023

Delivery of misc. electrical, HVAC 10 100 1,000 10.0 4,210 40 1.5 1.3 0.030 2.68 0.0050 2.11 0.0200 0.0008 0.0007 0.00002 0.001

Delivery of concrete from off‐site source 20 40 800 8.0 3,368 32 1.2 1.1 0.024 2.14 0.0040 1.68 0.0160 0.0006 0.0005 0.00001 0.001

Total 4,737.9 1,994,655.9 18,951.6 724.9 625.4 14.3 1,269.8 2.37 997.33 9.48 0.36 0.31 0.0071 0.63

Average Annual emissions (based on 36 months) 1,579.3 664,885.3 6,317.2 241.6 208.5 4.8 423.3 0.79 332.44 3.16 0.12 0.10 0.0024 0.21

Miles: 473,790

TOTAL PROJECT OFF‐SITE MILES (69 months)  July 2011 through 2016 Total Emissions in tons

CO CO2 NOx PM10 PM2.5 SOx ROG
TOTAL OFF‐SITE MILES: 840,110 TOTAL OFF‐SITE HAUL TRUCK EMISSIONS: 4.2 1,768.4 16.8 0.64 0.55 0.0126 1.13

Average annual off‐site truck miles (based on 69 months, or 5.75 years) 146,106 Average annual off‐site haul truck emissions (69 months, or 5.75 years): 0.73 307.55 2.92 0.11 0.10 0.0022 0.20

Emission Rate in grams per mile

Emission Rate in pounds per mile

Emission Rate in pounds per mile
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Appendix A-2: Exhaust Emissions - Worker Commute

Emissions - Worker Commute Exhaust

Assumptions and Emission Factors from: Folsom Dam Safety and Flood Damage Reduction Early Approach Channel Excavation Final EA/IS (Corps 2009)

Emission Factor from (Corps 2009)

Vehicle Description CO CO2 NOx PM10 PM2.5 SOx ROG

Light Duty Automobile (LDA) 8.87 832 0.756 0.0694 0.0393 0.00786 0.991

Light Duty Truck (LDT) 10.6 1020 1.22 0.0905 0.0566 0.0131 1.12

Average based on 50 percent LDA and 50 percent LDT 9.75 927 0.99 0.08 0.0479 0.00959 1.06

Control Structure (Jan 2011 through July 2014)

Workers 70 Period of Operation (months) 42

Workers per vehicle 2 Workdays per week 5

Commuter vehicles per day 35 Workdays per month 20

Vehicles from Sacramtento (80%) 28 Workdays in period 840

Vehicles from Folsom (20%) 7

Roundtrip to Sacramento (miles) 60 Operation (months)1

Roundtrip to Folsom (miles) 10 Excavation 9

Aggregate and concrete 24

Daily Miles: 1,750 Gate installation 9

Annual Miles: 420,000 42

COMMUTER MILES (42 months) 1,470,000
1 Assume no overlap

COMMUTER MILES (42 months)/1000  1470

Emissions CO CO2 NOx PM10 PM2.5 SOx ROG
Total Pounds 14,332.50 1,362,690.00 1,455.30 117.60 70.41 14.10 1,558.20

Total Tons 7.17 681.35 0.73 0.059 0.035 0.0070 0.78

Average annual pounds 4,095.00 389,340.00 415.80 33.60 20.12 4.03 445.20

Average annual tons 2.05 194.67 0.21 0.017 0.010 0.0020 0.22

Chute and Stilling Basin (late 2013 through 2016)

Workers 70 Period of Operation (months) 36

Workers per vehicle 2 Workdays per week 5

Commuter vehicles per day 35 Workdays per month 20

Vehicles from Sacramtento (80%) 28 Workdays in period 720

Vehicles from Folsom (20%) 7

Roundtrip to Sacramento (miles) 60

Roundtrip to Folsom (miles) 10

Daily Miles: 1,750

Annual Miles: 420,000

COMMUTER MILES (36 months) 1,260,000

COMMUTER MILES (36 months)/1000  1,260

Emissions CO CO2 NOx PM10 PM2.5 SOx ROG
Total Pounds 12,285.00 1,168,020.00 1,247.40 100.80 60.35 12.08 1,335.60

Total Tons 6.14 584.01 0.62 0.050 0.030 0.0060 0.67

Average annual  pounds 4,095.00 389,340.00 415.80 33.60 20.12 4.03 445.20

Average annual  tons 2.05 194.67 0.21 0.017 0.010 0.0020 0.22

Borings for Approach Channel Cofferdam (Oct 2010 through Jan 2011)

Workers 4 Period of Operation (months) 4

Workers per vehicle 1 Workdays per week 5

Commuter vehicles per day 4 Workdays per month 20

Vehicles from Sacramtento (100%) 4 Workdays in period 80

Vehicles from Folsom (0%) 0

Roundtrip to Sacramento (miles) 60

Roundtrip to Folsom (miles) 10

Daily Miles: 240

Annual Miles: 19,200

COMMUTER MILES (4 months) 19,200

COMMUTER MILES (4 months)/1000  19.2

Emissions CO CO2 NOx PM10 PM2.5 SOx ROG
Pounds 187.20 17,798.40 19.01 1.54 0.92 0.18 20.35

Tons 0.094 8.90 0.010 0.00077 0.00046 0.000092 0.010

Total Commuter Emissions CO CO2 NOx PM10 PM2.5 SOx ROG
26,804.70 2,548,508.40 2,721.71 219.94 131.69 26.36 2,914.15

13.40 1,274.25 1.36 0.110 0.066 0.013 1.46

Total Commuter Vehicle Miles Traveled 2,749,200

Emission Rate in Pounds Per 1000 Miles

04‐Emissions_Exhaust_Worker Commute.xlsx 1 of 1 6/11/2010



Appendix A-2: Fugitve Dust Summary                                                                  Total of all fugitive dust emissions

Fugitive Dust - Cumulative Activities

PM10 and Fugitive Dust Pollutants

Borings for Approach Channel Cofferdam (Oct 2010 through Jan 2011)

Period of Operation (months) 4

Based on AP‐42 Table 11.9‐4

TSP Emissions = 1.3 pounds per hole Unmitigated Mitigated

Assume: 100% TSP = PM10; 15 borings ‐  PM10 PM2.5 PM10 PM2.5

Tons per year 0.00975 0.00975 0.00975 0.00975 No mitigations

Total annual average tons 0.010 0.010 0.010 0.010

Control Structure (Jan 2011 through July 2014)

Period of Operation (months) 42

Excavation:  9 months ‐ January through September, 2011

Aggregate and Concrete: 24 months ‐ July 2011 through July 2013

Gate Installation: 9 months ‐ December 2013 through July 2014

Mitigated (55 % reduction)

Excavation Cut and Fill Unmitigated (Basic Construction Emission Control Practices)

(Urbemis 2007) PM10 PM2.5 PM10 PM2.5

Tons per year 18.36 3.8 8.3 1.7

Paved Road ‐ Haul Truck  Unmitigated Mitigated (no mitigations)

PM10 PM2.5 PM10 PM2.5

Tons per year 2.54 0.35 2.54 0.35

Paved Road ‐ Worker Commuter Travel Unmitigated Mitigated (no mitigations)

PM10 PM2.5 PM10 PM2.5

Tons per year 0.084 0.0060 0.084 0.0060

Unpaved Road ‐ Haul Truck  Unmitigated Mitigated (55 % reduction)

PM10 PM2.5 PM10 PM2.5

Tons per year 20.0 2.0 9.0 0.91

Material Storage Pile Handling ‐ Excavation Unmitigated Mitigated (90% reduction)

PM10 PM2.5 PM10 PM2.5

Tons per year 0.025 0.0038 0.0025 0.00038

Material Storage Pile Handling ‐ Aggregate Unmitigated Mitigated (90% reduction)

PM10 PM2.5 PM10 PM2.5

Tons per year 0.0038 0.00057 0.00038 0.000057

Stockpile Wind Erosion ‐ Excavation Unmitigated Mitigated (90% reduction)

PM10 PM2.5 PM10 PM2.5

Tons per year 17.9 2.7 1.79 0.27

Stockpile Wind Erosion ‐ Aggregate Unmitigated Mitigated (90% reduction)

PM10 PM2.5 PM10 PM2.5

Tons per year 3.6 0.54 0.36 0.054

Blasting (with Drilling) Unmitigated Mitigated

PM10 PM2.5 PM10 PM2.5

Tons per year 20.4 0.00 11.0 0.00

Concrete Batch  Plant Unmitigated Mitigated

PM10 PM2.5 PM10 PM2.5

Tons per year 97.0 0.00 1.6 0.00

Total Avg Tons per year (Control Structure) 179.8 9.4 34.7 3.3

(late 2013 through 2016)

Chute and Stilling Basin Period of Operation (months) 36

Paved Road ‐ Haul Truck  Unmitigated Mitigated (no mitigations)

PM10 PM2.5 PM10 PM2.5

Tons per year 3.02 0.42 3.02 0.42

Paved Road ‐ Worker Commuter Travel Unmitigated Mitigated (no mitigations)

PM10 PM2.5 PM10 PM2.5

Tons per year 0.084 0.0060 0.084 0.0060

Material Storage Pile Handling ‐ Excavation1 Unmitigated Mitigated (90% reduction)

PM10 PM2.5 PM10 PM2.5

Tons per year 0.025 0.0038 0.0025 0.00038

Material Storage Pile Handling ‐ Aggregate Unmitigated Mitigated (90% reduction)

PM10 PM2.5 PM10 PM2.5

Tons per year 0.0055 0.00083 0.00055 0.000083

Stockpile Wind Erosion ‐ Aggregate Unmitigated Mitigated (90% reduction)

PM10 PM2.5 PM10 PM2.5

Tons per year 5.2 0.79 0.52 0.079

Concrete Batch  Plant Unmitigated Mitigated

PM10 PM2.5 PM10 PM2.5

Tons per year 84.9 0.00 1.4 0.00

Total Avg Tons per year (Chute and Stilling Basin) 93.23 1.22 5.03 0.51

1 Although excavation is not planned during the chute and stilling basin construction phase, PM10 emissions are listed to give the most conservative estimate.
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Appendix A-2: Fugitve Dust - Paved Roads

FUGITIVE DUST Emissions:  Paved Roads

Methodology from AP‐42 , Fifth Edition, Volume 1 Chapter 13.2.1: Paved Roads

Assumptions and Emission Factors from Folsom Dam Safety and Flood Damage Reduction Early Approach Channel Excavation Final EA/IS (Corps 2009)

VMT = Vehicle Miles Traveled

Assumptions for Worker Commuter Travel based on Corps 2009.  Assumptions for Heavy Heavy Diesel Truck Travel based on Corps 2009. 

Worker commuter fleet is 50 percent light duty automobile (LDA) and 50 percent light duty truck (LDT).

Average Vehicle Weight (W) is 1.75 tons. Average Vehicle Weight (W) is 23.25 tons.

Roadway 

Surface Type

Travel 

Fraction

PM10 Particulate 

Emission Factor 

(lb/VMT)

PM10 Long‐Term 

Particulate 

Emission Factor 

(lb/VMT)

PM2.5 

Particulate 

Emission 

Factor 

(lb/VMT)

PM2.5 Long‐Term 

Particulate 

Emission Factor 

(lb/VMT)

Roadway 

Surface 

Type

Travel 

Fraction

PM10 Particulate 

Emission Factor 

(lb/VMT)

PM10 Long‐Term 

Particulate 

Emission Factor 

(lb/VMT)

PM2.5 

Particulate 

Emission Factor 

(lb/VMT)

PM2.5 Long‐Term 

Particulate 

Emission Factor 

(lb/VMT)

Freeway 0.235 <0 <0 <0 <0 Freeway 0.235 0.02 0.02 0.00224 0.0021

Arterial/Major street 0.587 0.000044 0.0000413 <0 <0 Arterial/Major street 0.587 0.02 0.02 0.00337 0.00317

Collector Road 0.072 0.000044 0.0000413 <0 <0 Collector Road 0.072 0.02 0.02 0.00337 0.00317

Local Road 0.052 0.0017 0.00159 <0 <0 Local Road 0.052 0.1 0.1 0.02 0.01

Rural Road 0.054 0.0057 0.00534 0.000565 0.00053 Rural Road 0.054 0.3 0.28 0.04 0.04

Note:  AP‐42 , Fifth Edition, Volume 1 Chapter 13.2.1, page 13.2.1‐5 states "There may be situations where  Note:  Long‐term particulate emission factor considers natural mitigation with precipitation.

low silt loading and/or low average weight will yield calculated negative emisions. If this occurs, the 

emissions calculated from the equation should be set to zero.

Fugitive Dust Annual Emission Calculations for Worker Commuter Travel.  CONTROL STRUCTURE ‐ Fugitive Dust Annual Emission Calculations for Off‐Site Truck Travel CHUTE and STILLING BASIN ‐ Fugitive Dust Annual Emission Calculations for Off‐Site Truck Travel

Total off‐site truck miles: 366,320 Months: 33 Total off‐site truck miles: 473,790 Months: 36

Maximum annual commuter miles traveled: 420,000 Average annual off‐site truck miles: 133,207 Average annual off‐site truck miles: 157,930

          *Both Control Structure and Chute and Stilling Basin

          *January 2011 through 2016

Total commuter miles traveled for entire project: 2,749,200

Roadway 

surface

Annual 

VMT 

(miles)

Annual PM10 

Emissions 

(ton/year)

Annual PM10 

Annual Long‐

Term Emissions 

(ton/year)

Annual PM2.5 

Emissions 

(ton/year)

Annual PM2.5 

Annual Long‐

Term Emissions 

(ton/year)

Roadway 

surface

Annual 

VMT 

(miles)

Annual PM10 

Emissions 

(ton/year)

Annual PM10 

Annual Long‐

Term Emissions 

(ton/year)

Annual PM2.5 

Emissions 

(ton/year)

Annual PM2.5 

Annual Long‐

Term Emissions 

(ton/year)

Roadway 

surface

Annual VMT 

(miles)

Annual PM10 

Emissions 

(ton/year)

Annual PM10 

Annual Long‐

Term Emissions 

(ton/year)

Annual PM2.5 

Emissions 

(ton/year)

Annual PM2.5 

Annual Long‐

Term Emissions 

(ton/year)

Freeway 98,700 0 0 0 0 Freeway 31,304 0.31 0.31 0.035 0.033 Freeway 37,114 0.37 0.37 0.042 0.039

Arterial/Major street 246,540 0.0054 0.0051 0 0 Arterial/Major street 78,193 0.78 0.78 0.13 0.12 Arterial/Major street 92,705 0.93 0.93 0.16 0.15

Collector Road 30,240 0.00067 0.00062 0 0 Collector Road 9,591 0.10 0.10 0.016 0.015 Collector Road 11,371 0.11 0.11 0.019 0.018

Local Road 21,840 0.019 0.017 0 0 Local Road 6,927 0.35 0.35 0.07 0.035 Local Road 8,212 0.41 0.41 0.08 0.041

Rural Road 22,680 0.065 0.061 0.0064 0.0060 Rural Road 7,193 1.08 1.01 0.14 0.144 Rural Road 8,528 1.28 1.19 0.17 0.17

Totals: 0.089 0.084 0.006 0.0060 2.62 2.54 0.40 0.35 3.10 3.02 0.47 0.42

Notes: Total off‐site truck miles calculated on "On‐Site and Off‐Site Haul Trucks Exhaust" page Notes: Total off‐site truck miles calculated on "On‐Site and Off‐Site Haul Trucks Exhaust" page

              Assumes 24 months for concrete placement and 9 months for gate installation.
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Appendix A-2: Fugitve Dust - Unpaved Roads

FUGITIVE DUST Emissions:  Unpaved Roads

Methodology from AP‐42 , Fifth Edition, Volume 1 Chapter 13.2.2: Unpaved Roads

Assumptions and Emission Factors from: Folsom Dam Safety and Flood Damage Reduction Early Approach Channel Excavation Final EA/IS (Corps 2009)

VMT = Vehicle Miles Traveled

Assumptions for Heavy Heavy Diesel Truck Travel based on Corps 2009.  Fugitive Dust Annual Emission Calculations for On‐Site Truck Travel during excavation. 

Average Vehicle Weight (W) is 23.25 tons. Nine months on‐site truck miles: 19,200

 (excavation hauling to MIAD)

PM10 

Particulate 

Emission 

Factor 

(lb/VMT)

PM10 Long‐Term 

Particulate 

Emission Factor 

[Naturally 

Mitigated] 

(lb/VMT)

PM2.5 Particulate 

Emission Factor 

(lb/VMT)

PM2.5 Long‐Term 

Particulate 

Emission Factor 

[Naturally 

Mitigated] 

(lb/VMT)

Roadway 

surface

Annual 

VMT 

(miles)

Unmitigated 

Annual PM10 

Emissions 

(ton/year)

Annual PM10 

Annual Long‐

Term Emissions 

[Naturally 

Mitigated]  

(ton/year)

Unmitigated 

Annual PM2.5 

Emissions 

(ton/year)

Annual PM2.5 

Annual Long‐

Term Emissions 

[Naturally 

Mitigated] 

(ton/year)

Unpaved Road 2.76 2.08 0.28 0.21 Unpaved Road 19,200 26.50 19.97 2.69 2.02

Note: Long‐term particulate emission factor considers natural mitigation with precipitation. 55 percent control factor for road dust for watering twice a day.    Mitigated emission:

8.9856 0.9072

MIAD  Mormon Island Auxiliary Dam (disposal and course material stockpiling

for U.S. Army Corps of Engineers).
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Appendix A-2: Fugitve Dust - Storage Pile Handling               Excavated Material

FUGITIVE DUST Emissions:  Excavated Material Storage Piles

Methodology from AP‐42 , Fifth Edition, Volume 1 Chapter 13.2.4: Aggregate Handling and Storage Piles

Assumptions and Emission Factors from: Folsom Dam Safety and Flood Damage Reduction Early Approach Channel Excavation Final EA/IS (Corps 2009)

Assumptions for Excavation Stockpile Handling Emissions based on Corps 2009.  Fugitive Dust Emission Calculations for Excavation Stockpile Handling

Mean wind speed (mph) 5.1 Period of Excavation (months): 9

Material moisture content (%) 7.9 Common Excavation (cy)1: 20,000

Density of weathered granite (lb/cy) 1,850 Rock Excavation (cy)1: 300,000

Wet suppression controls (%) 90 Total Excavation (cy)1: 320,000

Emission factor for PM10 stockpile emissions (lb/ton):  0.000168 Stockpile amount (tons): 296,000

Emission factor for PM2.5 stockpile emissions (lb/ton):  0.0000254

Parameter

Stockpile 

Amount 

(tons)

Emission 

Factor 

(lb/ton)

Emission 

Controls 

(percent)

Unmitigated 

emissions 

(tons/year)

Mitigated 

emissions 

(tons/year)

mph = miles per hour PM10 296,000 0.000168 90 0.025 0.0025

% = percent PM2.5 296,000 0.0000254 90 0.0038 0.00038

lb/cy = pounds per cubic yard

lb/ton = pounds per ton
1 Based on Folsom Dam JFP Teleconference Notes, Air Analysis Revisions, June 8, 2010

Assumptions:     The excavated material will be added to the storage pile during construction of the Control Structure.

The excavated material will still be in place during the Chute and Stilling Basin construction phase.
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Appendix A-2: Fugitve Dust - Storage Pile Handling               Aggregate Material for Concrete Batch Plants

FUGITIVE DUST Emissions:  Aggregate Material Storage Piles (for concrete batch plants)

Methodology from AP‐42 , Fifth Edition, Volume 1 Chapter 13.2.4: Aggregate Handling and Storage Piles

Assumptions and Emission Factors from: Folsom Dam Safety and Flood Damage Reduction Early Approach Channel Excavation Final EA/IS (Corps 2009)

Assumptions for Excavation Stockpile Handling Emissions based on Corps 2009.  Fugitive Dust Emission Calculations for Aggregate Stockpile Handling

Mean wind speed (mph) 5.1 Control Structure Concrete Emplacement (months): 24

Material moisture content (%) 7.9 Chute and Stilling Basin Concrete Emplacement (months): 36

Density of weathered granite (lb/cy) 1,850 Total Control Structure Aggregate (cy)1: 97,000 Annual Control Structure Aggregate (cy): 48,500

Wet suppression controls (%) 90 Total Chute and Stilling Basin Aggregate (cy)2: 211,068 Annual Chute and Stilling Basin Aggregate (cy): 70,356

Entire Project Length ‐ Total Aggregate (cy): 308,068

Emission factor for PM10 stockpile emissions (lb/ton):  0.000168

Emission factor for PM2.5 stockpile emissions (lb/ton):  0.0000254 Entire Project Length ‐ Total Aggregate (tons): 284,963 Annual Control Structure Aggregate (tons): 44,863

Annual Chute and Stilling Basin Aggregate (tons): 65,079

Control Structure Chute and Stilling Basin

mph = miles per hour Parameter

Annual 

Stockpile 

Amount 

(tons)

Emission 

Factor 

(lb/ton)

Emission 

Controls 

(percent)

Unmitigated 

emissions 

(tons/year)

Mitigated 

emissions 

(tons/year)

Annual 

Stockpile 

Amount 

(tons)

Emission 

Factor 

(lb/ton)

Emission 

Controls 

(percent)

Unmitigated 

emissions 

(tons/year)

Mitigated 

emissions 

(tons/year)

% = percent PM10 44,863 0.000168 90 0.0038 0.00038 65,079 0.000168 90 0.0055 0.00055

lb/cy = pounds per cubic yard PM2.5 44,863 0.0000254 90 0.00057 0.000057 65,079 0.0000254 90 0.00083 0.000083

lb/ton = pounds per ton
1 Based on March 5, 2010, equipment list spreadsheet (equipmentjfrMarch 5.xls)
2 Based on June 15, 2010, email attachment from Jane Rinck to Garrett Smith and Leroy Shaser (commentary.docx).
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Appendix A-2: Fugitve Dust - Stockpile Wind Erosion               Excavated Material

FUGITIVE DUST Emissions:  Excavated Stockpile Wind Erosion

Methodology from AP‐42 , Fifth Edition, Volume 1 Chapter 13.2.5: Industrial Wind Erosion

Assumptions and Emission Factors from: Folsom Dam Safety and Flood Damage Reduction Early Approach Channel Excavation Final EA/IS (Corps 2009)

    N

Emission Factor (EF) in g/m2 
= k ∑ Pi

  i= 1

Where:

k = Particle Size Multiplier (dimensionless)

N = Number of Disturbances per Year

Pi = Erosion Potential Corresponding to the Observed Fasted Mile of Wind for the ith Period Between Disturbances

Assumptions for Stockpile Wind Erosion Emissions based on Corps 2009.  Fugitive Dust Emission Calculations for Stockpile Wind Erosion

k for PM10 0.5 Period of Excavation (months): 9 PM10 EF (g/m
2
) = 663.3

k for PM2.5 0.075 Workdays per Month: 20 PM2.5 EF (g/m
2) = 99.495

Pi:  Erosion Potential (g/m
2) 7.37 Total workdays: 180

Wet suppression controls (%) 90 N = Number of Disturbances (assume one per workday) 180

Total Material Excavated and Stored: (cy)
1
: 320,000

Total Material Excavated and Stored: (cubic m)
2: 244,659 Stockpile Area (sq m)3: 24,465.9

Parameter

Emission 

Factor 

(g/m
2
)

Stockpile 

Area (m
2
)

Emission 

Controls 

(percent)

Unmitigated 

emissions 

(g/year)

Mitigated 

emissions 

(g/year)

Unmitigated emissions
4 

(tons/year)

Mitigated 

emissions
4 

(tons/year)

cy = cubic yards PM10 663.3 24,465.9 90 16,228,245 1,622,824 17.9 1.79

g = gram PM2.5 99.50 24,465.9 90 2,434,237 243,424 2.68 0.27

m = meter

% = percent
1 Based on Project Description
2
 Conversion Factor: Cubic Yard * 0.76456 = Cubic Meter
3 Assume Stockpile is 10 Meters Deep
4
 Conversion Factor: Grams*0.0000011023 = Ton
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Appendix A-2: Fugitve Dust - Stockpile Wind Erosion               Aggregate Material for Concrete Batch Plants

FUGITIVE DUST Emissions:  Aggregate Stockpile Wind Erosion   (for concrete batch plants)

Methodology from AP‐42 , Fifth Edition, Volume 1 Chapter 13.2.5: Industrial Wind Erosion

Assumptions and Emission Factors from: Folsom Dam Safety and Flood Damage Reduction Early Approach Channel Excavation Final EA/IS (Corps 2009)

    N

Emission Factor (EF) in g/m2 = k ∑ Pi
  i= 1

Where:

k = Particle Size Multiplier (dimensionless)

N = Number of Disturbances per Year

Pi = Erosion Potential Corresponding to the Observed Fasted Mile of Wind for the ith Period Between Disturbances

Assumptions for Stockpile Wind Erosion Emissions based on Corps 2009.  Fugitive Dust Emission Calculations for Stockpile Wind Erosion

k for PM10 0.5 Control Stucture Concrete Placement (months): 24 Annual Workdays: 240

k for PM2.5 0.075 Chute and Stilling Basin Concrete Placement (months): 36 Annual Workdays: 240

Pi:  Erosion Potential (g/m
2) 7.37 Total Control Structure Aggregate (cy)a 97,000 N =  Assume one disturbance per workday

Wet suppression controls (%) 90 Annual ‐ Control Structure Aggregate (cy) 48,500

Annual ‐ Control Structure Aggregate (cubic m)1 37,081 PM10 EF (g/m
2) = 884.4

Total Chute and Stilling Basin Aggregate (cy)b 211,068 PM2.5 EF (g/m
2) = 132.7

Annual ‐ Chute and Stilling Basin Aggregate (cy) 70,356

Annual ‐ Chute and Stilling Basin Aggregate (cubic m)1 53,791

Annual Control Structure Stockpile Area2: 3,708 square meter

Annual Chute and Stilling Basin Stockpile Area2: 5,379 square meter

Control Structure

Parameter

Emission 

Factor 

(g/m2)

Annual 

Stockpile 

Area (m2)

Emission 

Controls 

(percent)

Unmitigated 

emissions 

(g/year)

Mitigated 

emissions 

(g/year)

Unmitigated 

emissions4 

(tons/year)

Mitigated 

emissions4 

(tons/year)

cy = cubic yards PM10 884.4 3,708.1 90 3,279,458 327,946 3.6 0.36

g = gram PM2.5 132.66 3,708.1 90 491,919 49,192 0.54 0.054

m = meter

% = percent Chute and Spilling Basin

Parameter

Emission 

Factor 

(g/m2)

Annual 

Stockpile 

Area (m2)

Emission 

Controls 

(percent)

Unmitigated 

emissions 

(g/year)

Mitigated 

emissions 

(g/year)

Unmitigated 

emissions4 

(tons/year)

Mitigated 

emissions4 

(tons/year)
1 Conversion Factor: Cubic Yard * 0.76456 = Cubic Meter PM10 884.4 5,379.1 90 4,757,310 475,731 5.2 0.52
2 Assume Stockpile is 10 Meters Deep PM2.5 132.66 5,379.1 90 713,596 71,360 0.79 0.079
3 Conversion Factor: Grams*0.0000011023 = Ton

a Based on March 5, 2010, equipment list spreadsheet (equipmentjfrMarch 5.xls)
b Based on June 15, 2010, email attachment from Jane Rinck to Garrett Smith and Leroy Shaser (commentary.docx)

11‐Emissions_FugitiveDust_Aggregate‐Stockpile‐Wind‐Erosion_jls.xlsx 1 of 1 6/28/2010



Appendix A-2: Fugitve Dust - Concrete Batch Plant

FUGITIVE DUST Emissions:  Concrete Batch Plant

Methodology and Assumptions from AP‐42 , Fifth Edition, Volume 1 Chapter 11.12: Concrete Batching

Emission Factors from AP‐42 11.12 Concrete Batching Fugitive Dust Emission Calculations for Control Structure

PM10 emissions in pounds per ton of concrete: Period of Batch Plant Operation (months): 24

Aggregate (cy) 97,000

      Batch Plant Source Uncontrolled Controlled Concrete Placement (cy)1: 97,234

Aggregate transfer 0.0033 ND Concrete Placement (tons): 195,635

Sand transfer 0.00099 ND

Cement unloading to elevated storage 

silo (pneumatic) 0.46 0.00034

Cement supplement unloading to 

elevated storage silo (pneumatic) 1.10 0.0049 Parameter

Annual Concrete 

Placement (tons)

Unmitigated 

emissions 

(pounds/year)

Controlled 

emissions 

(pounds/year)

Unmitigated 

emissions 

(tons/year)

Controlled 

emissions 

(tons/year)

Weigh hopper loading 0.0024 ND PM10 97,817 193,550 3,202 97 1.6

Mixer loading (central mix) 0.134 0.0048

Truck loading (truck mix) 0.278 0.016
1 Based on Project Description

Total 1.98 0.033

Note:  Controlled Total is calculated by adding data from "Controlled" column

            with data from "Uncontrolled" column when "Controlled" is ND. Fugitive Dust Emission Calculations for Chute and Stilling Basin

One cubic yard of concrete (lbs) 4,024 Period of Batch Plant Operation (months): 36

Aggregate (cy) 211,068

ND = No Data Concrete Placement ‐Chute (cy): 99,625

cy = cubic yards Concrete Placement ‐Stilling Basin (cy): 28,295

Concrete Placement ‐Total (cy): 127,920

Concrete Placement (tons): 257,375

Parameter

Annual Concrete 

Placement (tons)

Unmitigated 

emissions 

(pounds/year)

Controlled 

emissions 

(pounds/year)

Unmitigated 

emissions 

(tons/year)

Controlled 

emissions 

(tons/year)

PM10 85,792 169,755 2,808 84.9 1.4
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Appendix A-2: Fugitve Dust - Cut and Fill (Excavation)

ROG NOx

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

Urbemis 2007 Version 9.2.4

Detail Report for Annual Construction Unmitigated Emissions (Tons/Year)

File Name: F:\I-drive\G018 Sacramento\Workfiles\Urbemis\Folsom_Control_Structure1_06-11-10.urb924

Project Name: Folsom Dam Control Structure Excavation

PM2.5 Dust PM2.5 Exhaust PM2.5 Total CO2

Project Location: Sacramento County AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

CONSTRUCTION EMISSION ESTIMATES (Annual Tons Per Year, Unmitigated)

CO SO2 PM10 Dust PM10 Exhaust PM10 Total

2011 0.00 0.00 18.36 0.00 18.36 3.83 0.00 3.83 0.00
Mass Grading 01/17/2011-
09/16/2011

0.00 0.00 18.36 0.00 18.36 3.83 0.00 3.83 0.00
3.83 0.00 3.83 0.00Mass Grading Dust 0.00 0.00 18.36 0.00

0.00 0.00 0.00 0.00
18.36

0.00 0.00 0.00 0.00
Mass Grading On Road Diesel 0.00 0.00 0.00 0.00 0.00

0.00
0.00 0.00 0.00 0.00

Mass Grading Off Road Diesel

0.00 0.00 0.00 0.00

Phase Assumptions

Mass Grading Worker Trips 0.00 0.00 0.00 0.00 0.00

On Road Truck Travel (VMT): 0
Off-Road Equipment:

Phase: Mass Grading 1/17/2011 - 9/16/2011 - Folsom Dam Control Structure Excavation
Total Acres Disturbed: 0
Maximum Daily Acreage Disturbed: 0
Fugitive Dust Level of Detail: Low
   Onsite Cut/Fill:  1777.78 cubic yards/day;  Offsite Cut/Fill: 0 cubic yards/day
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Appendix A-2: Fugitve Dust - Blasting and Associated Drilling

FUGITIVE DUST Emissions:  Blasting and Associated Drilling

Blasting Methodology from Blue Rock Quarry Draft Environmental Impact Report (Sonoma County 2005)

Equation:

EF  = 0.2 * 961 (A)0.8 / [(D)1.8 (M)1.9]

Where:

EF = Emission Factor

A= Blast Area

D= Depth of Blast

M= Moisture Content

Two blast sizes would be used during excavation: 50% of excavation with a blast volume of 2,778 cubic yards and 50% of excavation with a blast volume of 1,389 cubic yards.  Assume 300,000 total cubic yards of excavation.

Information:  Blasting dimensions provided by Kim Jorgensen in email to Garrett Smith (March 18, 2010)

Blast size #1 (2,778 cubic yards) Cubic yards: 150,012 Blast size #2 (1,389cubic yards) Cubic yards: 150,012

Fugitive Dust from Blast Fugitive Dust from Blast

Depth of Blast (ft) 20 Depth of approximately 20 feet Depth of Blast (ft) 20 Depth of approximately 20 feet

Moisture content of material (%) 2 Moisture content from (Corps 2009) Appendix A: Blasting Emissions Moisture content of material (%) 2 Moisture content from (Corps 2009) Appendix A: Blasting Emissions

Blast Area (sq ft) 3,750 Assumes 75 feet wide (wall) by 50 feet burden Blast Area (sq ft) 1,875 Assumes 75 feet wide (wall) by 25 feet burden

Number of blasts: 54 Number of blasts: 108

Number of holes per blast: 150 Total number of holes: 8,100 Number of holes per blast: 75 Total number of holes:  8,100

Emission Factor= 169.50 pounds per blast Emission Factor= 97.35 pounds per blast

Total Emissions (lbs) 9,152.95 PM10 Total Emissions (lbs) 10,513.98 PM10

Total Emissions (tons) 4.58 PM10 Total Emissions (tons) 5.26 PM10

Fugitive Dust from Drilling Fugitive Dust from Drilling

Emission factor (lbs/hole) 1.3 TSP: Methodology from AP‐42, Table 11.9‐4 Emission factor (lbs/hole) 1.3 TSP: Methodology from AP‐42, Table 11.9‐4

Total Emissions (lbs) 10,530.0 TSP Total Emissions (lbs) 10,530.0 TSP

Total Emissions (tons) 5.27 TSP (Most Conservative Assumption: Assume 100% TSP is PM10) Total Emissions (tons) 5.27 TSP (Most Conservative Assumption: Assume 100% TSP is PM10)

Unmitigated Total PM10 from Blasting (tons) 9.83

Mitigated Total PM10 from Blasting(tons) 6.3 Assume 36% control efficiency (Folsom Dam Safety and Flood Damage Reduction Early Approach Channel Excavation Final EA/IS (Corps 2009))

Unmitigated Total PM10 from Drilling (tons) 10.53

Mitigated Total PM10 from Drilling (tons) 4.7 Assume 55% reduction from soil disturbance activities (SMAQMD, 2009))

Unmitigated Total PM10 from Blasting and Drilling (tons) 20.36

Mitigated Total PM10 from Blasting and Drilling (tons) 11.03
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Appendix A-2: GHG Emissions Summary                                                                                                 Total of all GHG emissions

GHG Emissions - Cumulative Summary from all Activities

Unmitigated Carbon Dioxide Emissions

Borings for Approach Channel Cofferdam (Oct 2010 through Jan 2011)

Period of Operation (months) 4

Worker Commute Emissions CO2

Average annual 
tons

Average annual 
metric tons

8.9 8.1

Construction Equipment Exhaust
CO2

Average annual 
tons

Average annual 
metric tons

56 51

Summation 65 59

Control Structure

(Jan 2011 through July 2014)

Period of Operation (months) 42

Worker Commute Emissions (Both Excavation and Concrete Emplacement)

CO2

Average annual 
tons

Average annual 
metric tons

195 177

Construction Equipment Exhaust
CO2

Average annual 
tons

Average annual 
metric tons

Excavation 3,382 3,068

Concrete Placement and Batch Plant 1,064 965

Gate Installation 90 81

On‐Site Haul Truck
CO2

Average annual 
tons

Average annual 
metric tons

Excavation 53 48

Off‐Site Haul Truck
CO2

Average annual 
tons

Average annual 
metric tons

280 254

Concrete Batch Plant
CO2

Average annual 
tons

Average annual 
metric tons

13,111 11,895

Summation: Maximum average annual emissions 17,021 15,441 Value calculated using Control Structure Excavation CO2 emissions

for construction equipment exhaust.

Chute and Stilling Basin (late 2013 through 2016)

Period of Operation (months) 36

Worker Commute Emissions
CO2

Average annual 
tons

Average annual 
metric tons

195 177

Construction Equipment Exhaust
CO2

Average annual 
tons

Average annual 
metric tons

2,591 2,351

Off‐Site Haul Truck
CO2

Average annual 
tons

Average annual 
metric tons

332 301

Concrete Batch Plant
CO2

Average annual 
tons

Average annual 
metric tons

11,499 10,432

Summation 14,617 13,260

Carbon dioxide emission values derived from other calculation spreadsheets and copied to this summary sheet.
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Appendix A-2: GHG - Concrete Batch Plant

GHG Emissions:  Concrete Batch Plant

Emission Factor from Flowers and Sanjayan, 2007 (Abstract): “Green House Gas Emissions Due to Concrete Manufacture,

               The International Journal of Life Cycle Assessment. Vol 12, Number 5, July 2007. Landsberg, Germany: Ecomed.

Carbon Dioxide Emission Calculations for Control Structure

CO2 emissions in kilograms per cubic meter of concrete: 320 Period of Batch Plant Operation (months): 24

CO2 emissions in kilograms per cubic yard of concrete: 244.7 Aggregate (cy) 97,000

CO2 emissions in kilograms per ton of concrete: 121.6 Concrete Placement (cy)
1
: 97,234

Concrete Placement (tons): 195,635

To convert cubic meter to cubic yard (multiply by): 1.3079

To convert cubic yard to cubic meter (multiply by): 0.76456

Parameter

Annual Concrete 

Placement (tons)

Emission Factor 

(kg/ton)

CO2 emissions 

(kg/year)

CO2 emissions 

(metric 

tons/year)

CO2 emissions 

(tons/year)

One cubic yard of concrete (lbs) 4,024 CO2 97,817 121.6 11,894,596 11,895 13,111

cy = cubic yards
1
 Based on Project Description

Carbon Dioxide Emission Calculations for Chute and Stilling Basin

Period of Batch Plant Operation (months): 36

Aggregate (cy) 211,068

Concrete Placement ‐Chute (cy): 99,625

Concrete Placement ‐Stilling Basin (cy): 28,295

Concrete Placement ‐Total (cy)
2
: 127,920

Concrete Placement (tons): 257,375

Parameter

Annual Concrete 

Placement (tons)

Emission Factor 

(kg/ton)

CO2 emissions 

(kg/year)

CO2 emissions 

(metric 

tons/year)

CO2 emissions 

(tons/year)

CO2 85,792 121.6 10,432,268 10,432 11,499

2 Based on June 15, 2010, email attachment from Jane Rinck to Garrett Smith

   and Leroy Shaser (commentary.docx).
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Appendix A-2: GHG Emissions -Construction Equipment     

GHG Emissions - Construction Equipment Exhaust

Equipment Unmitigated

Type Number Hours per day

Days per 

week Months

Hours per 

week

Hours per 

Project

Calculated 8‐hour 

days per Project

CO2 Emission 

Factor

Emissions 

(grams)      Total Unmitigated CO2 Emissions Unmitigated Estimated Annual Emissions*

(g/hr) CO2 Kilograms Metric Tons Tons Kilograms Metric Tons Tons

CONTROL STRUCTURE ‐ Concrete Placement and Batch Plant  24 Months July 2011 through July 2013 *Assume emissions spread out over 24 months

Semi‐trailer truck 20 4 5 12 400 19,200 2,400 Off‐site Haul Truck calculations

Belly dump truck 8 4 3 16 96 6,144 768 Off‐site Haul Truck calculations

Tanker trucks 2 4 3 16 24 1,536 192 Off‐site Haul Truck calculations

Chiller 1 10 5 12 50 2,400 300 115,321 276,769,560 276,770 276.77 305.08 138,385 138 153

Stationary Cranes ‐ electric 2 8 5 12 80 3,840 480 0 0 0 0 0 0 0 0

Forklifts 2 4 5 12 40 1,920 240 116,379 223,447,085 223,447 223.45 246.31 111,724 112 123

Man lift/scissor lift ‐ electric 2 8 5 12 80 3,840 480 0 0 0 0 0 0 0 0

Water truck 1 4 5 12 20 960 120 283,370 272,035,238 272,035 272.04 299.86 136,018 136 150

Street sweeper 1 8 1 12 8 384 48 115,321 44,283,130 44,283 44.28 48.81 22,142 22 24

Jackhammers 2 8 1 12 16 768 96 115,321 88,566,259 88,566 88.57 97.63 44,283 44 49

Cement mixers (transit) 0 4 5 12 0 0 0 115,321 0 0 0.00 0.00 0 0 0

Front end loaders 2 8 5 8 80 2,560 320 23,463 60,066,381 60,066 60.07 66.21 30,033 30 33

Flatbed delivery truck 1 5 Off‐site Haul Truck calculations

Control Structure Concrete Placement Emissions 965,168 965 1,064 482,584 483 532

CONTROL STRUCTURE ‐ Excavation (9 months) Jan ‐ Sept 2011

"Super" dump trucks 5 8 5 6 200 4,800 600 On‐site Haul Truck calculations

Water trucks 1 4 5 6 20 480 60 283,370 136,017,619 136,018 136.02 149.93 136,018 136 150

Fuel truck 1 2 5 8 10 320 40 115,321 36,902,608 36,903 36.90 40.68 36,903 37 41

Maintenance truck 4 4 5 8 80 2,560 320 115,321 295,220,864 295,221 295.22 325.42 295,221 295 325

Pickup trucks 10 4 5 8 200 6,400 800 115,321 738,052,160 738,052 738.05 813.55 738,052 738 814

Drills for grouting ‐ electric 6 8 5 9 240 8,640 1,080 0 0 0 0.00 0.00 0 0 0

Rock drills for setting charges NE NE NE NE NE NE 7,353 919 63,991 470,527,220 470,527 470.53 518.66 470,527 471 519

Front end loaders 2 8 5 8 80 2,560 320 23,463 60,066,381 60,066 60.07 66.21 60,066 60 66

Dozers with rippers 2 8 5 8 80 2,560 320 210,778 539,592,653 539,593 539.59 594.79 539,593 540 595

Backhoes 4 8 5 8 160 5,120 640 23,463 120,132,762 120,133 120.13 132.42 120,133 120 132

Graders 2 8 5 8 80 2,560 320 104,092 266,476,442 266,476 266.48 293.74 266,476 266 294

Scrapers 3 8 5 3 120 1,440 180 145,798 209,948,472 209,948 209.95 231.43 209,948 210 231

Excavators 2 8 5 5 80 1,600 200 106,021 169,632,960 169,633 169.63 186.99 169,633 170 187

Compactor sheep foot 2 8 5 3 80 960 120 26,757 25,686,566 25,687 25.69 28.31 25,687 26 28

NE = Not Estimated

Control Structure Excavation Emissions 3,068,257 3,068 3,382 3,068,257 3,068 3,382

CONTROL STRUCTURE ‐ Gate Installation (9 months) December 2013 through July 2014

Track driven cranes 2 8 5 5 80 1,600 200 50,874 81,399,088 81,399 81.40 89.73 81,399 81 90

Flat bed trucks Off‐site Haul Truck calculations

Control Structure Gate Installation Emissions 81,399 81 90 81,399 81 90

CHUTE AND STILLING BASIN ‐ Concrete Placement and Batch Plant (36 months) Late 2013 through 2016

Semi‐trailer truck 20 4 5 36 400 57,600 7,200 Off‐site Haul Truck calculations

Belly dump truck 8 4 3 36 96 13,824 1,728 Off‐site Haul Truck calculations

Tanker trucks 2 4 3 36 24 3,456 432 115,321 398,548,166 398,548 398.55 439.32 132,849 133 146

Chiller 1 10 5 36 50 7,200 900 115,321 830,308,680 830,309 830.31 915.25 276,770 277 305

Stationary Cranes ‐ electric 2 8 5 36 80 11,520 1,440 0 0 0 0.00 0.00 0 0 0

Forklifts 2 4 5 36 40 5,760 720 116,379 670,341,254 670,341 670.34 738.92 223,447 223 246

Man lift/scissor lift ‐ electric 2 8 5 36 80 11,520 1,440 0 0 0 0.00 0.00 0 0 0

Water truck 1 4 5 36 20 2,880 360 283,370 816,105,715 816,106 816.11 899.59 272,035 272 300

Street sweeper 1 8 1 36 8 1,152 144 115,321 132,849,389 132,849 132.85 146.44 44,283 44 49

Jackhammers 2 8 1 36 16 2,304 288 115,321 265,698,778 265,699 265.70 292.88 88,566 89 98

Cement mixers (transit) 0 4 5 36 0 0 0 115,321 0 0 0.00 0.00 0 0 0

Front end loaders 2 8 5 36 80 11,520 1,440 23,463 270,298,714 270,299 270.30 297.95 90,100 90 99

Flatbed delivery truck 1 5 Off‐site Haul Truck calculations

CHUTE AND STILLING BASIN ‐ Foundation Preparation/Backfill (36 months) Late 2013 through 2016

Fuel truck 1 2 5 36 10 1,440 180 115,321 166,061,736 166,062 166.06 183.05 55,354 55 61

Water truck 1 4 5 36 20 2,880 360 283,370 816,105,715 816,106 816.11 899.59 272,035 272 300

Front end loader 1 4 5 36 20 2,880 360 23,463 67,574,678 67,575 67.57 74.49 22,525 23 25

Pickup trucks 5 4 5 36 100 14,400 1,800 115,321 1,660,617,360 1,660,617 1,660.62 1,830.50 553,539 554 610

Track driven cranes 2 4 5 24 40 3,840 480 50,874 195,357,811 195,358 195.36 215.34 97,679 98 108

Drills for grouting ‐ electric 6 8 5 24 240 23,040 2,880 0 0 0 0.00 0.00 0 0 0

Portable cement mixers 2 4 5 12 40 1,920 240 115,321 221,415,648 221,416 221.42 244.07 221,416 221 244

Chute and Stilling Basin Emissions 6,511,284 6,511 7,177 2,350,598 2,351 2,591

BORINGS FOR APPROACH CHANNEL COFFERDAM  (4 months)  Late 2010 ‐ Early 2011

Diesel & Hydraulic drill rig 1 10 5 4 50 800 100 63,991 51,192,952 51,193 51.19 56.43 51,193 51 56

Flat bed trucks 2 4 5 4 Off‐site Haul Truck calculations

Borings for Approach Channel Emissions 51,193 51 56 51,193 51 56

TOTAL EMISSIONS 10,677,300.0 10,677.3 11,769.6
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Construction Equipment GHG Emission Rate (grams per hour) from Corps 2009

Equipment Type (2009) Max HP CO2

Bore/Drill Rigs

175 63,991.19 Project will use 140 hp drills

Paving Equipment

250 55,470.42

Rollers

120 26,756.84

Cranes

250 50,874.43

Crawler Tractors

750 210,778.38

Crushing/Proc Equipment

750 267,090.67

Rough Terrain Forklifts

500 116,378.69

Rubber Tired Dozers

750 180,887.50

Rubber Tired Loaders

750 220,232.06

Excavators

500 106,020.60

Graders

500 104,092.36

Off‐Highway Tractors/Compactors

750 257,699.59

Scrapers

500 145,797.55

Skid Steer Loaders

120 19,396.44

Off‐Highway Trucks/Water Trucks

1,000 283,370.04

Other Construction Equipment

500 115,320.65

Pavers

500 105,798.73

Surfacing Equipment

750 157,418.36

Tractors/Loaders/Backhoes

120 23,463.43

Trenchers

500 141,207.16

Emission factors for CO2 from (Corps 2009)
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1.0 SETTINGS/AFFECTED ENVIRONMENT 

1.1 Background 

As part of the Folsom Dam Safety and Flood Damage Reduction Project, also 
referred to as the Joint Federal Project (JFP), an auxiliary spillway is under construction 
jointly by the U.S. Bureau of Reclamation (USBR) and the U.S. Army Corps of 
Engineers (USACE). The JFP is intended to provide increased flood damage reduction 
and mitigate dam safety issues related to a Probable Maximum Flood event. The new 
auxiliary spillway would be operated in concert with the existing spillway gates and river 
outlets on Folsom Dam to manage flood flows from Folsom Reservoir. 

The final phase of the proposed project is the completion of the approach 
channel and spur dike. A trans-load facility and concrete batch plant are necessary for 
construction to be completed. The project would be phased such that maximum 
excavation of the approach channel, and construction of the spur dike, can be 
completed during low lake levels in the dry, to minimize both project costs and water 
quality and biological impacts. There are currently three potential alternatives for the 
proposed project: Alternative 1, Alternative 2 and Alternative 3. Alternative 1 is the no 
project Alternative. Alternative 2 includes approach channel excavation with the 
utilization of a cutoff wall while Alternative 3 includes approach channel excavation with 
the utilization of a cofferdam.  

1.2 Purpose and Scope 

This section presents the results of a noise impact analysis for the Folsom Dam 
JFP and includes relevant noise laws, ordinances, and regulations, the results of a 
noise survey, and a quantitative analysis of noise environmental impacts during project 
activities. The analysis includes:  

 Discussion of source terrestrial noise emissions from construction schedules 
and activities such as excavation, blasting, construction of the spur dike, 
material delivery, batch plant utilization and utilization of the on-site haul road 

 Descriptions of the affected environment including identification of human and 
wildlife sensitive receptors 

 Development and use of appropriate air and noise quantification models 
 Potential noise impacts 
 Qualitative discussion on impacts due to underwater excavation and blasting 

activities 
 Mitigation measures 
 Cumulative effects 

1.3 Project Components Analyzed for Noise Impacts 

The project involves the following aspects depending on whether Alternative 2 or 
3 is chosen: approach channel excavation, spur dike construction, transload facility 
construction, batch plant operations, cutoff wall construction and cofferdam 
construction. 
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Approach Channel Excavation 

The approach channel for the auxiliary spillway extends approximately 1,100 feet 
upstream of the concrete control structure. The approach channel converges as it 
approaches the control structure. The approach slab is a 5-foot thick, reinforced 
concrete slab that extends approximately 150 feet upstream of the control structure. 
The approach channel excavation includes excavation of rock material within the 
envelope of the approach channel, shaping and scaling of the channel surfaces, 
excavation of any rock trap recesses in the floor of the channel, placement of the 
approach slab, armoring of any side slopes susceptible to erosion. Excavation would 
occur both in-the-dry and in-the-wet.  

An estimated volume of 932,500cy of material would be excavated for the 
approach channel. A portion of the approach channel excavation would be executed 
using land based techniques above the seasonal low water pool. The remainder of the 
approach channel would be excavated from barge mounted equipment. 

Land based rock excavation would be accomplished with conventional drilling 
and blasting methods and rock excavation underwater would be accomplished by drill 
and blast methods (URS, 2009). In dry holes, ANFO (ammonium nitrate-fuel oil) would 
be utilized and primed with cast boosters. Blasting would typically consist of 
approximately 15,000 cubic yards rock shots. Rock excavation under water would be 
accomplished by drill and blast methods (URS, 2009). Each blast would produce 
approximately 2,000 cubic yards of rock. Water-resistant emulsified slurry would be 
required since water intrusion is anticipated. Explosives would be stored off-site. The 
explosives storage facility is assumed to be located in Jamestown, California, 
approximately 80 miles from the site. Explosives would be trucked to the site on a daily 
basis. 

To limit the blast over-pressures, all charges would be confined by rock burden 
and crushed stone stemming in amounts that are at least 20-charge diameters. A 
bubble curtain would reduce the blast-induced dynamic water pressure that could be 
transmitted to the lake. 

Spur Dike Construction 

A spur dike is an embankment designed to direct water into an opening; in this 
case the opening would be the approach channel. The proposed elliptical-shaped spur 
dike would be located directly to the northwest of the approach channel. The core of the 
spur dike would be constructed of a decomposed quartz diorite core, commonly known 
as decomposed granite. This would be followed by a compacted random rock fill 
followed by a stone riprap cap. The quantity of material estimated to complete the spur 
dike is 395,000 cy. Material for the spur dike construction would come from the 
excavation of the approach channel excavation, or Mormon Island Auxiliary Dam 
(MIAD) disposal area. The construction equipment needed to build the spur dike 
consists of normal scrapers, bulldozers, and sheep-foot rollers for the body of the spur 
dike, and backhoes, bulldozers, and smooth rollers for the bedding, riprap, and 
surfacing materials. The construction would take place over 9 months in 2016 and 2017. 
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Transload Facility Construction 

A transload facility would be needed for mobilization/demobilization of marine 
equipment (e.g., sectional barges and heavy cranes), dredge spoil off-loading from 
barges to trucks, marine equipment fuel and explosives transfer to support barges, 
equipment maintenance, and marine crew deployment. The proposed trans-load facility 
would be comprised of a ramp, crane and crane pad, and a fuel transfer station. The 
transload facility would be located adjacent to Dike 7. The transload facility is temporary 
and would be removed after the completion of the approach channel project in 2017. 
Ramp material would be removed with excavators and hauled for disposal at the MIAD 
disposal area. 

Batch Plant and Staging Area Operations 

Definitive uses of each staging area have not been determined. The four 
locations for the staging areas are the Folsom Prison staging area, MIAD staging area, 
Overlook staging area and Dike 7 staging area. The construction of the approach 
channel and cutoff wall would require large quantities of temperature controlled 
concrete. This would necessitate the use of a contractor-provided, on-site concrete 
batch plant and deliveries of large quantities of concrete aggregate, concrete sand, and 
cement. The batch plant would be powered by electricity from overhead Sacramento 
Municipal Utility District lines. 

Cutoff Wall Construction 

A cutoff wall is proposed for Alternative 2. The proposed cutoff wall would be 
located adjacent to Folsom Lake southeast of the Left Wing Dam and east of the 
Auxiliary Spillway chute excavation. The cutoff wall would consist of a reinforced 
concrete secant pile wall installed across the width of the future approach channel. The 
total length of the wall would be approximately 1,000 feet. The wall would be socketed 
into the underlying highly weathered granitic rock.  

The secant wall would be constructed by initially drilling 3-foot diameter holes for 
the primary piles on 4-foot centers. After the drilling, the hole would be filled with 
concrete and a reinforcing cage. The top section of the piles would be drilled with a 
steel casting used to support the layers of cobbles and boulders. The bottom section of 
the pile that penetrates the decomposed and highly weathered granite would not require 
casing. The casing would be removed as concrete is placed in the hole. The average 
pile length is estimated to be 85 ft.  

Three-foot diameter holes for the secondary piles would then be drilled on 4-foot 
centers between the primary piles. The secondary piles would be reinforced and 
constructed with concrete and a reinforcing cage. Both primary and secondary piles 
would be filled with concrete. No impact or vibratory pile driving is anticipated under this 
alternative (Mike Forrest, pers com to R. Verity, Jan 3 2012). 

Cofferdam Construction 

A cofferdam is proposed for Alternative 3. The cofferdam consists of a series of 
84-foot diameter circular sheet pile cells constructed using 85-foot-long flat sheet piles. 
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The construction of the cells requires sheet piles to be installed using a template. The 
template consists of two to three horizontally mounted ring wales provide support for the 
vertical flat sheets. The sheet piles are installed using a vibratory hammer, working 
progressively around the ring. Once erected, the cells would be filled with well-graded 
crushed rock. The same plan dimension is maintained throughout the cofferdam, 
allowing for one sheet pile installation template to be utilized for construction of all of the 
circular cells. A layer of riprap would be placed along the upstream toe of the cells for 
scour protection. The cells are founded directly on the decomposed granite. The 
cofferdam accommodates a high design lake level of elevation 468 feet.  

The cofferdam would have a provision for controlled but rapid flooding of the 
approach channel area to allow for quick equalization of hydraulic loads on both sides of 
the cofferdam. Rapid flooding of the approach channel excavation would be achieved 
by two or more flood gates installed in the connector cells. Each gate would consist of 
an approximately 100-foot-long, 4-foot diameter pipe mounted with a slide gate on the 
upstream side of the cofferdam. Accounting for energy losses at the inlet, outlet, and 
friction along the pipe walls and at the slide gate, two pipes would allow for infilling of 
the approach channel excavation area up to the high lake level at elevation 468.34 feet 
within about 6 hours.  

Prior to cofferdam construction, lake sediments and other soils would be dredged 
to expose decomposed granite. A silt curtain placed around the perimeter of the 
excavation will be required to control turbidity in the lake. The total estimated volume of 
cofferdam fill materials would be 149,600 cy, almost all of which is cell fill. 

Potential noise impacts were assessed at noise-sensitive human and wildlife 
receptors within the vicinity of the proposed project. Project activities that were 
assessed include: approach channel excavation and spur dike construction activities, 
blasting and traffic. A qualitative discussion of potential negative effects on fish species 
residing in Folsom Lake in the vicinity of underwater approach channel excavation and 
blasting activities will be developed. Potential noise-sensitive human receptors within 
the City of Folsom, Sacramento County, Placer County and El Dorado County were 
considered. Potential noise-sensitive wildlife is assessed within a five-mile radius of the 
proposed approach channel excavation and spur dike construction area. 

1.4 Fundamentals of Acoustics 

Noise is generally defined as loud, unpleasant, unexpected, or undesired sound 
that is typically associated with human activity and interferes with or disrupts normal 
activities. Although exposure to high noise levels has been demonstrated to cause 
hearing loss, the principal human response to typical environmental noise exposure 
levels is annoyance. The responses of individuals to similar noise events are diverse 
and influenced by many factors including the type of noise, the perceived importance of 
the noise, its appropriateness to the setting, the time of day and the type of activity 
during which the noise occurs, and noise sensitivity of the individual. 

Sound is a physical phenomenon consisting of minute vibrations that travel 
through a medium, such as air, which are sensed by the human ear. Sound is generally 
characterized by several variables, including frequency and amplitude. Frequency 
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describes the sound’s pitch (tone) and is measured in cycles per second (Hertz [Hz]), 
while amplitude describes the sound’s pressure (loudness). Because the range of 
sound pressures that occur in the environment is extremely large, it is convenient to 
express these pressures on a logarithmic scale that compresses the wide range of 
pressures into a more useful range of numbers. The standard unit of sound 
measurement is the decibel (dB). 

Hz is a measure of how many times each second the crest of a sound pressure 
wave passes a fixed point. For example, when a drummer beats a drum, the skin of the 
drum vibrates a number of times per second. When the drum skin vibrates 100 times 
per second it generates a sound pressure wave that is oscillating at 100 Hz, and is 
perceived by the ear/brain as a tonal pitch of 100 Hz. Sound frequencies between 
20 and 20,000 Hz are within the range of sensitivity of the healthy human ear. 

Sound level is expressed by reference to a specified national/international 
standard. The Sound Pressure Level (SPL) is used to describe sound at a specified 
distance or specific receptor location. In expressing sound pressure level on a 
logarithmic scale, sound pressure is compared to a reference value of 20 micropascals 
(µPa). SPL depends not only on the power of the source, but also on the distance from 
the source and on the acoustical characteristics of the space surrounding the source 
(absorption, reflection, etc.). 

Outdoor sound levels decrease logarithmically as the distance from the source 
increases. This is due to wave divergence, atmospheric absorption, and ground 
attenuation. Sound radiating from a source in a homogeneous and undisturbed manner 
travels in spherical waves. As the sound waves travel away from the source, the sound 
energy is dispersed over a greater area decreasing the sound pressure of the wave. 
Spherical spreading of the sound wave from a point source reduces the noise level at a 
rate of 6 dB per doubling of distance. 

Atmospheric absorption also influences the sound levels received by an 
observer. The greater the distance traveled, the greater the influence of the atmosphere 
and the resultant fluctuations. Atmospheric absorption becomes important at distances 
greater than 1,000 feet. The degree of absorption varies depending on the frequency of 
the sound as well as the humidity and temperature of the air. For example, atmospheric 
absorption is lowest (i.e., sound carries further) at high humidity and high temperatures 
and lower frequencies are less readily absorbed (i.e., sound carries further) than higher 
frequencies. Over long distances, lower frequencies become dominant as the higher 
frequencies are more rapidly attenuated. Turbulence, gradients of wind and other 
atmospheric phenomena also play a significant role in determining the degree of 
attenuation. For example, certain conditions, such as temperature inversions can 
channel or focus the sound waves resulting in higher noise levels than would result from 
simple spherical spreading. 

Most sounds one hears consist of a broad band of many frequencies differing in 
sound level. Because of the broad range of audible frequencies, methods have been 
developed to quantify these values into a single number. The most common method 
used to quantify environmental sounds uses a weighting system that is reflective of 
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human hearing. Human hearing is less sensitive at low frequencies and extremely high 
frequencies than at the mid-range frequencies. This process is termed “A weighting”, 
and the resulting dB level is termed the “A weighted” decibel (dBA). “A weighting" is 
widely used in local noise ordinances and state and federal guidelines. In practice, the 
level of a noise source is conveniently measured using a sound level meter that 
includes a filter corresponding to the dBA curve. Unless specifically noted, the use of A 
weighting is always assumed with respect to environmental sound and community noise 
even if the notation does not show the “A”. Sound levels underwater are not weighted 
and measure the entire frequency range of interest.  

A sound level of 0 dBA is approximately the threshold of human hearing and is 
barely audible by a healthy ear under extremely quiet listening conditions. This 
threshold is the reference level against which the amplitude of other sounds is 
compared. Normal speech has a sound level of approximately 60 dBA. Sound levels 
above about 120 dBA begin to be felt inside the human ear as discomfort, progressing 
to pain at higher levels. An increase (or decrease) in sound level of about 10 dBA is 
usually perceived by the average person as a doubling (or halving) of the sound’s 
loudness. 

Because of the logarithmic nature of the dB unit, sound levels cannot be added 
or subtracted directly and are somewhat cumbersome to handle mathematically. 
However, some simple rules are useful in dealing with sound levels. First, if a sound’s 
intensity is doubled, the sound level increases by 3 dB, regardless of the initial sound 
level. Thus, for example: 60 dB + 60 dB = 63 dB, and 80 dB + 80 dB = 83 dB. 
Remember however, that it requires about a 10 dB increase to double the perceived 
intensity of a sound and it is interesting to note that a doubling of the acoustical energy 
(a 3 dB increase) is at the lower limit of readily perceived change. 

Although dBA may adequately indicate the level of environmental noise at any 
instant in time, community noise levels vary continuously. Most ambient environmental 
noise includes a mixture of noise from nearby and distant sources that creates an ebb 
and flow of sound including some identifiable sources plus a relatively steady 
background noise in which no particular source is identifiable. A single descriptor called 
the equivalent sound level (Leq) is used to describe sound that is constant or changing in 
level. Leq is the energy-mean dBA during a measured time interval. It is the “equivalent” 
constant sound level that would have to be produced by a given constant source to 
equal the acoustic energy contained in the fluctuating sound level measured during the 
interval. In addition to the energy-average level, it is often desirable to know the 
acoustic range of the noise source being measured. This is accomplished through the 
maximum Leq (Lmax) and minimum Leq (Lmin) indicators that represent the root-mean-
square (RMS) maximum and minimum noise levels measured during the monitoring 
interval. The Lmin value obtained for a particular monitoring location is often called the 
acoustic floor for that location. 

To describe the time-varying character of environmental noise, the statistical or 
percentile noise descriptors L10, L50, and L90 may be used. These are the noise levels 
equaled or exceeded during 10 percent, 50 percent, and 90 percent of the measured 
time interval. Sound levels associated with L10 typically describe transient or short-term 
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events. L50 represents the median sound level during the measurement interval, while 
L90 levels are typically used to describe background noise conditions. 

The Day-Night Average Sound Level (Ldn or DNL) represents the average sound 
level for a 24-hour day and is calculated by adding a 10 dB penalty only to sound levels 
during the night period (10:00 p.m. to 7:00 a.m.). The Ldn is the descriptor of choice 
used by nearly all federal, state, and local agencies throughout the United States to 
define acceptable land use compatibility with respect to noise. Within the State of 
California, the Community Noise Equivalent Level (CNEL) is sometimes used. CNEL is 
very similar to Ldn, except that an additional 5 dB penalty is applied to the evening hours 
(7:00 p.m. to 10:00 p.m.). Because of the time-of-day penalties associated with the Ldn 
and CNEL descriptors, the Ldn or CNEL dBA value for a continuously operating sound 
source during a 24-hour period will be numerically greater than the dBA value of the 24-
hour Leq. Thus, for a continuously operating noise source producing a constant noise 
level operating for periods of 24 hours or more, the Ldn will be 6 dB higher than the 24-
hour Leq value. To provide a frame of reference, common sound levels are presented in 
Table 1, “Sound Levels of Typical Noise Sources and Noise Environments”. 

Table 1: Sound Levels of Typical Noise Sources and Noise Environments 
(A-Weighted Sound Levels) 

Noise Source (at Given 
Distance) 

Scale of 
A-Weighted 
Sound Level 
in Decibels 

Noise 
Environme

nt 

Human Judgment 
of Noise Loudness 

(Relative to a 
Reference 

Loudness of 70 
Decibels*) 

Military Jet Take-off with 
After-burner (50 ft) 

140 Carrier 
Flight Deck 

– 

Civil Defense Siren (100 ft) 130 – – 
Commercial Jet Take-off 
(200 ft) 

120 – Threshold of Pain 
*32 times as loud 

Pile Driver (50 ft) 110 Rock Music 
Concert 

*16 times as loud 

Ambulance Siren (100 ft) 
Newspaper Press (5 ft) 
Power Lawn Mower (3 ft) 

100  Very Loud 
*8 times as loud 

Propeller Plane Flyover 
(1,000 ft) 
Diesel Truck, 40 mph (50 
ft) 
Motorcycle (25 ft) 

90 Boiler Room
Printing 
Press Plant 

*4 times as loud 

Garbage Disposal (3 ft) 80 High Urban 
Ambient 
Sound 

*2 times as loud 
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Table 1: Sound Levels of Typical Noise Sources and Noise Environments 
(A-Weighted Sound Levels) 

Noise Source (at Given 
Distance) 

Scale of 
A-Weighted 
Sound Level 
in Decibels 

Noise 
Environme

nt 

Human Judgment 
of Noise Loudness 

(Relative to a 
Reference 

Loudness of 70 
Decibels*) 

Passenger Car, 65 mph 
(25 ft) 
Living Room Stereo (15 ft) 
Vacuum Cleaner (3 ft) 

70 – Moderately Loud 
*70 decibels 
(Reference 
Loudness) 

Air Conditioning Unit (100 
ft) 
Normal Conversation (5 ft) 

60 Data 
Processing 
Center 
Department 
Store 

*1/2 as loud 

Light Traffic (100 ft) 50 Private 
Business 
Office 

*1/4 as loud 

Bird Calls (distant) 40 Lower Limit 
of Urban 
Ambient 
Sound 

Quiet 
*1/8 as loud 

Soft Whisper (5 ft) 30 Quiet 
Bedroom 

Very Quiet 

 20 Recording 
Studio 

 

 10 – Extremely Quiet 
 0 – Threshold of 

Hearing 
Source: Compiled by URS Corporation from various published sources and widely-used references 
such as The Handbook of Acoustical Measurements and Noise Control, Third Edition, edited by C.M. 
Harris, 1991; Federal Agency Review of Selected Airport Noise Analysis Issues, 1992, Modified by 
The Louis Berger Group, Inc., 2004 and Noise and Vibration Control, Second Edition, edited by L.L. 
Beranek, 1988 Institute of Noise Control Engineering. 

 

1.5 Applicable Noise Criteria 

Federal and state governments do not provide any specific guidelines for 
construction noise other than OSHA guidelines for worker protection. The proposed 
project is located in the vicinity of four convergent jurisdictions: the City of Folsom, 
Sacramento County, Placer County, and El Dorado County. Construction noise from the 
project may impact noise sensitive receptors in each of these four jurisdictions. These 
noise sensitive receptors consist of both human receptors and wildlife receptors. The 
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applicable noise ordinances for each of the four jurisdictions are discussed and 
summarized in this section. 

Each jurisdiction has its own unique standards regarding noise and nuisance. 
These standards are set out in county or municipal codes and general plans. Each 
noise ordinance and/or noise element within a municipal/county code or general plan 
will address noise levels that create a nuisance on surrounding communities. Noise 
ordinances occasionally classify different districts within these communities based on 
zoning standards. Such zones can include residential areas (analyzed further based on 
the density of the population), industrial areas, commercial areas, agricultural areas and 
rural areas, among many more. The possible adverse effects of construction noise are 
included in municipal noise ordinances. 

Noise sound levels, the ambient noise, the distance to the noise source, the time 
of day, the length of the noise and the zoning of the areas in question are all considered 
when considering the adverse effects of noise. All municipal codes categorize noise by 
decibel levels that are A-weighted (dBA). Most standards use a baseline originating 
from an L50, which states that the 50th percentile of measured one-second noise levels 
throughout a given timeframe cannot be exceeded. This 50th percentile means that half 
of the measured one-second noise levels within the given timeframe will fall below this 
number and half of the measured one-second noise levels will be above this number. 
Therefore, if a noise source is generating noise levels over a given timeframe, the 50th 
percentile of the one-second noise levels that are being generated cannot exceed the 
L50 metric found in the noise standard. Some standards will use an hourly continuous 
noise equivalent level (Leq) in order to express the sound levels over a given timeframe, 
which is an hour in this case, as a measurement that would equal the same energy of 
the fluctuating sound level over the entire time that a measurement was taken. An 
hourly Leq will be a higher level than an L50 because it is taking the top 50th percentile 
into account while the L50 does not. 

Noise generated by off-site traffic is related to construction and there are no 
applicable noise assessment criteria because this type of traffic is temporary in nature 
and has no operational noise impacts. 

1.5.1 City of Folsom 

The City of Folsom uses L50 as the baseline criterion level. Construction noise is exempt 
from these regulations during the periods of 7:00 a.m. to 6:00 p.m. on weekdays and 
8:00 a.m. to 5:00 p.m. on weekends. If construction were to occur outside of these 
periods, activities would be required to comply with exterior and interior noise limits at 
residential receptors, as summarized in Table 2. In the event the measured ambient 
noise level exceeds the applicable noise level standard in Table 2, the applicable 
standard shall be adjusted so as to equal the ambient noise level. For impulse noise 
(such as impact pile driving or blasting), the limits are reduced by 5 dBA.  

Table 2: Noise Ordinance Standards (City of Folsom)* 

   Noise Levels Not To 
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Be Exceeded In 
Residential Zone 

(dBA)** 

 
Maximum Time of 

Exposure 
Noise 
Metric

7 a.m. to 
10 p.m. 

(daytime) 

10 p.m. to 
7 a.m. 

(nighttime)Exterior Noise Standards 
  30 Minutes/Hour L50 50 45 
  15 Minutes/Hour L25 55 50 
  5 Minutes/Hour L8.3 60 55 
  1 Minute/Hour L1.7 65 60 
  Any period of time Lmax 70 65 

Interior Noise Standards 
  5 Minutes/Hour L8.3 45 35 
  1 Minute/Hour L1.7 50 40 
  Any period of time Lmax 55 45 
*Construction Noise Exemption Times:  7:00 a.m. - 6:00 p.m. Weekdays 
 8:00 a.m. - 5:00 p.m. Weekends 
**5 dBA reduction for impact noise during non-exempt times 
SOURCE: City of Folsom, CA Municipal Code. Chapter 8.42, Table 8.42.040 
 
1.5.2 Sacramento County 

Like the City of Folsom, the Sacramento County Noise Ordinance specifies noise 
levels in terms of L50. Construction noise levels are exempt from 6:00 a.m. to 8:00 p.m. 
on weekdays and 7:00 a.m. to 8:00 p.m. on weekends. If construction were to occur 
outside of these periods, activities would be required to comply with exterior and interior 
noise limits at residential receptors, as summarized in Table 3. For impulse noise (such 
as impact pile driving or blasting), the limits are reduced by 5 dBA.  

Table 3: Noise Ordinance Standards (Sacramento County)* 

 Noise Levels Not To 
Be Exceeded In 

Residential Zone 
(dBA)** 

 
Maximum Time of 

Exposure 
Noise 
Metric

7 a.m. to 
10 p.m. 

(daytime) 

10 p.m. to 
7 a.m. 

(nighttime)Exterior Noise Standards 
  30 Minutes/Hour L50 55 50 
  15 Minutes/Hour L25 60 55 
  5 Minutes/Hour L8.3 65 60 
  1 Minute/Hour L1.7 70 65 
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  Any period of time Lmax 75 70 

Interior Noise Standards 
  5 Minutes/Hour L8.3 - - 
  1 Minute/Hour L1.7 - - 
  Any period of time Lmax - - 
*Construction Noise Exemption Times:  6:00 a.m. - 8:00 p.m. Weekdays 
 7:00 a.m. - 8:00 p.m. Weekends 
**5 dBA reduction for impact noise during non-exempt times 
SOURCE: Sacramento County Municipal Code, Chapter 6.68.070. 
 
1.5.3 Placer County 

Placer County, unlike Sacramento County and the City of Folsom, prescribes an 
hourly Leq instead of an L50 standard and specifies that noise levels should be measured 
at the property line. Similar to Sacramento County and Folsom, construction noise is 
exempt from 6:00 a.m. to 8:00 p.m. on weekdays and 8:00 a.m. to 8:00 p.m. on 
weekends. If construction were to occur outside of these periods, activities would be 
required to comply with exterior and interior noise limits at residential receptors, as 
summarized in Table 4. For impulse noise (such as impact pile driving or blasting), the 
limits are reduced by 5 dBA. A variance may be applied for if noise levels are expected 
to exceed these limits.  

Table 4: Noise Ordinance Standards (Placer County)* 

  
Noise Levels Not To Be Exceeded 

in Residential Zone (dBA)** 

Sound Level Descriptor 

7 a.m. to 10 
p.m. 

(daytime) 
10 p.m. to 7 a.m.

(nighttime) 
Hourly Leq  55 45 
Any Period of Time (Lmax) 70 65 
*Construction Noise Exemption Times:  6:00 a.m. – 8:00 p.m. Weekdays 
 8:00 a.m. – 8:00 p.m. Weekends 
**5 dBA reduction for impact noise during non-exempt times 
SOURCE: Placer County Code, Chapter 9.36.  
 

1.5.4 El Dorado County 

The County of El Dorado Noise Element is contained within Chapter 6.5 of the El 
Dorado County General Plan. El Dorado County uses hourly Leq in order to categorize 
noise disturbance, but further regulates noise according to land use zone, and applies 
different noise standards to each zone. Construction noise exempt times include 7:00 
a.m. to 7:00 p.m. on weekdays and 8:00 a.m. to 5:00 p.m. on weekends and holidays. If 
construction were to occur outside of these periods, activities would be required to 
comply with exterior noise limits at residential receptors, as summarized in Table 5. For 
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impulse noise (such as impact pile driving or blasting), the limits are reduced by 5 dBA. 
A variance may be applied for of noise levels are expected to exceed these limits, and 
would require noise monitoring. El Dorado County adds an hourly evening Leq between 
7:00 p.m. to 10:00 p.m. As shown in Table 5, the evening Leq takes the last 3 hours from 
a daytime Leq and applies a different criterion to it. In addition to adding an evening 
standard, community and rural districts are split and given distinct criteria. A 5 dBA 
reduction in all noise level limits will be applied for impulse noise.  

Tables 6, 7 and 8 categorize separate zones and the construction noise 
standards that apply to each of the regions and the planned land use in each region. 
Table 6 refers to areas that are community regions or adopted plan areas. Table 7 
refers to areas that are designated as rural centers. Table 8 refers to areas that are 
rural regions. According to Policy 6.5.1.12 of the El Dorado County General Plan, at 
outdoor activity areas of residential use, if the existing or projected future traffic levels 
are less than 60 dBA Ldn and there is going to be more than a 5 dBA Ldn increase in 
level from new traffic, this is considered significant. If the levels are or will be between 
60 and 65 dBA Ldn, a 3 dBA Ldn increase or more is considered significant, and, finally, if 
the levels are or will be greater than 65 dBA Ldn, an increase of 1.5 dBA Ldn or more is 
considered significant. Increases in the Ldn that are greater than this will pose a problem 
and construction will need to be reassessed. Ambient noise level increases of more 
than 5 dBA will be deemed a nuisance if the ambient noise level is in accordance to 
Table 5. If the ambient noise level is not in accordance with Table 6, then only a 3 dBA 
increase is allowed.  

Table 5. Noise Level Performance Protection Standards For Noise 
Sensitive Land Uses Affected by Non-Transportation Sources (El Dorado 
County)* 

  
Noise Levels Not To Be Exceeded in Residential 

Zones (dBA)** 

  
7 a.m. - 7 p.m. 

(daytime) 
7 p.m. - 10 p.m.

(evening) 
10 p.m. - 7 a.m. 

(nighttime) 
Noise Level 
Descriptor 

Commu-
nity Rural 

Commu-
nity Rural 

Commu-
nity Rural 

Hourly Leq 55 50 50 45 45 40 
Any Period of Time 
(Lmax) 

70 60 60 55 55 50 
*Construction Noise Exemption Times:  7:00 a.m. – 7:00 p.m. Weekdays 
 8:00 a.m. – 5:00 p.m. Weekends/Holidays 
**5 dBA reduction for impact noise during non-exempt times 
SOURCE: El Dorado County General Plan, Chapter 6.5.  
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Table 6. Maximum Allowable Noise Exposure For Non-Transportation 
Noise Sources In Community Regions and Adopted Plan Areas - 
Construction Noise (El Dorado County)** 

    
Noise Level 

(dBA)** 
Land Use Designation Time Period Leq Lmax 

Higher-Density Residential 7 a.m. - 7 p.m. 55 75 
 7 p.m. - 10 p.m. 50 65 
  10 p.m. - 7 a.m. 45 60 
Commercial and Public Facilities 7 a.m. - 7 p.m. 70 90 
 7 p.m. - 7 a.m. 65 75 
Industrial Any Time 80 90 

 

Table 7. Maximum Allowable Noise Exposure For Non-Transportation 
Noise Sources In Rural Centers - Construction Noise (El Dorado County)* 

    Noise Level (dBA)**
Land Use Designation Time Period Leq Lmax 

All Residential 7 a.m. - 7 p.m. 55 75 
 7 p.m. - 10 p.m. 50 65 
  10 p.m. - 7 a.m. 40 55 
Commercial, Recreation, and Public 
Facilities 7 a.m. - 7 p.m. 65 75 

  7 p.m. - 7 a.m. 60 70 
Industrial Any Time 70 80 
Open Space 7 a.m. - 7 p.m. 55 75 
  7 p.m. - 7 a.m. 50 65 

 

Table 8. Maximum Allowable Noise Exposure For Non-Transportation 
Noise Sources In Rural Regions - Construction Noise (El Dorado County)* 

    Noise Level (dBA)**
Land Use Designation Time Period Leq Lmax 

All Residential 7 a.m. - 7 p.m. 55 75 
 7 p.m. - 10 p.m. 50 6 
  10 p.m. - 7 a.m. 40 55 
Commercial, Recreation, and Public 7 a.m. - 7 p.m. 65 75 
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Facilities 7 p.m. - 7 a.m. 60 70 
Rural Land, Natural Resources, Open 
Space and Agricultural Land 

7 a.m. - 7 p.m. 70 80 
7 p.m. - 7 a.m. 55 75 

    
1.5.5 Wildlife Noise Criteria 

Potential noise-sensitive biological receptors were identified by project biologists 
within a five-mile radius of the project site. Eight potential sites were identified: all are 
nesting or rookery habitat for four bird species. These include the tri-colored blackbird 
(Agelaius tricolor), great egret (Casmerodius albus), great blue heron (Ardea herodias), 
and white-tailed kite (Elanus leucurus).  

Noise criteria for these species have not been designated. The Draft 
Comprehensive Species Management Plan for the least Bell’s vireo evaluated the 
potential for masking of least Bell’s vireo (Vireo bellii pusillus) song by traffic noise and 
recommended that continuous noise levels above 60 dBA Leq within habitat areas may 
affect the suitability of habitat use by least Bell’s vireo (SANDAG 1988). Since then, 
many regulatory agencies recommend the use of 60 dBA Leq hourly levels to be 
considered a significant impact for sensitive bird species at the edge of suitable habitat.  

In the absence of species specific criteria, the 60 dBA Leq will be used to 
determine noise impacts on wildlife.  

The National Oceanic and Atmospheric Administration (NOAA) Fisheries and 
U.S. Fish and Wildlife Service (USFWS) have agreed upon the use of interim criteria for 
injury to fish from pile driving or blasting. The current thresholds for injury are 206 dB 
peak, 187 dB cumulative SEL for fish greater than 2 grams, and 183 dB cumulative SEL 
for fish less than 2 grams. The current threshold for disturbance is 150 dB RMS. 

1.5.6 Assessment Criteria 

In order to determine the noise effects of the project, the closest jurisdiction with 
the most restrictive noise level guidelines will be used as the construction noise level 
criterion threshold for most project-related activities on human sensitive receptors. For 
the purpose of this project, the City of Folsom’s noise standards will be followed 
because it is the closest jurisdiction with the most restrictive noise ordinance. Project 
compliance with City of Folsom standards will guarantee project compliance with all 
relevant ordinances.  

Where construction activities would be conducted outside of the City of Folsom 
construction noise exempt times, then the exterior noise standards limits are used to 
determine level of effect. In the event the measured ambient noise level exceeds the 
applicable noise level standard in Table 2, the applicable standard shall be adjusted so 
as to equal the ambient noise level. If the ambient noise level is above 50 dBA, then this 
becomes the new standard at each individual noise-sensitive receptor.  

The 60 dBA Leq will be used to determine noise impacts on birds and the noise 
impacts on fish will be addressed qualitatively. 
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1.6 Existing Noise Environment 

The proposed project would be located in City of Folsom on the south side of 
Folsom Lake. The proposed project area would be located southeast of the Folsom 
Dam, east of American River and northwest of Folsom Point. There are four proposed 
staging areas:  

 the MIAD disposal area  
 the Dike 7 staging area northeast of the intersection of Folsom Lake Crossing 

and East Natoma Street 
 the Overlook Staging Area located directly west of the proposed spur dike  
 The Prison Staging Area located southeast of Folsom Lake Crossing and 

north of Folsom Prison Road and just east of the American River.  

Folsom State Prison is located south of the proposed project area. The haul 
road, which would be used to transport material from the approach channel to disposal 
areas, runs east from the proposed project area along the edge of Folsom Lake to the 
MIAD disposal site. The haul road comes within less than 1,000 feet of houses located 
along Mountain View Drive and Elvie Lane and runs just south of Folsom Point. Several 
residential areas within the project vicinity may be affected by noise from approach 
channel excavation, spur dike construction, transload facility construction and removal, 
staging area operations, blasting and traffic.  

1.6.1 Noise-Sensitive Receptors 

Noise-sensitive receptors are defined as areas where there is a reasonable 
degree of sensitivity to noise. These areas include human dwellings, hospitals, schools, 
churches or libraries. Wildlife may also be sensitive to noise, and certain types of 
habitat, such as nesting areas for migratory or special status birds, may be considered 
noise-sensitive receptors. 

There are several areas within the City of Folsom that are classified as noise-
sensitive receptors. These include: 

 Folsom State Prison. The prison is located approximately 2,700 feet south of 
proposed approach channel excavation activities, 2,300 feet west of the 
proposed Dike 7 staging area, and is considered a residential area.  

 A residential neighborhood located approximately 5,700 feet west of 
proposed approach channel excavation activities and the Overlook staging 
area. The residential community is an apartment complex located west of 
American River and east of the Folsom Auburn Road and Pierpoint Circle 
intersection.  

 A large neighborhood that stretches from the western intersection of Briggs 
Ranch Drive and East Natoma Street to the intersection of Green Valley Road 
and East Natoma Street. Residences in this neighborhood are located 
approximately 3,700 feet south of proposed approach channel excavation 
activities, 1,000 feet south of the Dike 7 staging area, and approximately 600 
feet south of the MIAD disposal and staging areas. 
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 Several residences scattered throughout the area located immediately west of 
Folsom Point and Folsom Lake Crossing. These single-family residences are 
located within 500 feet of the haul road and 400 feet of the Dike 7 Staging 
Area. The closest residences to the proposed approach channel excavation 
activities are located at the western end of Mountain View Drive and the 
western end of Lorena Lane. These residences are located approximately 
3,300 feet southeast of proposed approach channel excavation activities.  

 Recreationists using Folsom Point. The park is located approximately 4,800 
feet southeast of proposed approach channel excavation activities and within 
500 feet of the proposed Dike 7 staging area and MIAD disposal area. 
Folsom Point is a day-use facility that closes at sunset. 

 A residential community located approximately 8,000 feet southeast of 
proposed approach channel excavation activities and across the street from 
the MIAD disposal and staging areas. This community is located at the 
northeast corner of Green Valley Road and East Natoma Street.  

 Two residences located directly southwest of the boundary of the proposed 
MIAD staging area. These homes are located at the northeast corner of 
Briggs Ranch Drive and East Natoma Street. The nearest residence is 
located approximately 300 feet southwest of the MIAD staging area.  

Within Placer County, the Beals Point campground is located about 8,600 feet 
northwest of proposed approach channel excavation activities. This park is located east 
of where State Rec Area Road and Beals Point intersect. 

The only sensitive receptors in El Dorado County that could be affected by 
construction noise are located in a community along Agora Way, Shadowfax Lane and 
Shadowfax Court. This community is approximately 2,500 feet east from the MIAD 
disposal area and 10,500 feet from proposed approach channel excavation activities.  

Wildlife Receptors. As discussed in section 1.5.5, eight potential sensitive sites 
for wildlife were identified within five miles of proposed approach channel 
excavation activities; all are protected habitat for nesting birds. Habitats for the 
tri-colored blackbird are found at three locations, that are over 2 miles from 
proposed approach channel excavation activities to the south, southeast, and 
northwest, respectively. The great egret habitat is located over 4 miles southwest 
of proposed approach channel excavation activities. Habitat for the great blue 
heron is found approximately 5,000 feet west of proposed approach channel 
excavation activities and approximately 1,500 feet west of the proposed Prison 
Staging Area. This is the closest sensitive bio-receptor. White-tailed kite habitats 
are located over 1.8 miles to the southwest and southeast from proposed 
approach channel excavation activities.  

1.6.2 Construction Noise Levels 

Construction noise levels have the ability to affect surrounding communities and 
residences if proper mitigation procedures are not taken. Table 9 displays the 
equipment levels found in the Roadway Construction Noise Model’s (RCNM) User 
Guide (FHWA RCNM, Version 1.0 User’s Guide). The noise sources descend from 
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highest sound level, which is an impact pile driver, to a refrigerator unit. The column on 
the right shows the distance at which the piece of equipment will fall to the criterion 
level. The “Actual Measured Lmax at 50 feet” is used to calculate this distance unless it 
reads “N/A”. If the table reads “N/A”, then the specifications (Spec. 721.560) taken from 
the “Big Dig” in Boston are used. The “Big Dig” was a large Central Artery/Tunnel 
Project that utilized many types of construction equipment. During the construction of 
the project, noise measurements were conducted to see how much noise many of the 
project components were generating.  

Table 9. RCNM Default Noise Emission Reference Levels and Usage Factors 

Equipment 
Description 

Acoustical 
Usage 
Factor 

Spec. 
721.560 
Lmax @ 

50ft 
(dBA, 
slow) 

Actual 
Measured 
Lmax @ 

50ft (dBA, 
slow) 

samples 
avg. 

Number 
of Actual 

Data 
Samples 
(Count) 

Distance 
At Which 
Level = 
50 dBA 
(45 dBA 
impact) 
(in feet) 

Distance 
At Which 
Level = 
45 dBA 
(40 dBA 
impact)
(in feet) 

Impact Pile Driver** 20 95 101 11 31,548 56,101 
Vibratory Pile Driver 20 95 101 44 17,741 31,548 
Sand Blasting 
(single nozzle) 20 85 96 9 9,976 17,741 

Sheers (on 
backhoe) 40 85 96 5 9,976 17,741 

Hydra Break Ram** 10 90 N/A 0 8,891 15,811 
Mounted Impact 
Hammer (hoe 
ram)** 

20 90 90 212 8,891 15,811 

Jackhammer** 20 85 89 133 7,924 14,092 
Clam Shovel 
(dropping)** 20 93 87 4 6,295 11,194 

Blasting** 50 85 N/A 0 5,000 8,891 
Concrete Saw 20 90 90 55 5,000 8,891 
Pavement Scarifier 20 85 90 2 5,000 8,891 
Vibrating Hopper 50 85 87 1 3,540 6,295 
All Other Equipment 
> 5 HP 50 85 N/A 0 2,812 5,000 

Compressor (air) 50 85 N/A 0 2,812 5,000 
Generator(<25KVA, 
VMS Signs) 50 85 N/A 0 2,812 5,000 

Grader 40 85 N/A 0 2,812 5,000 
Horizontal Boring 
Hydraulic Jack 50 85 N/A 0 2,812 5,000 

Pneumatic Tools 50 85 85 90 2,812 5,000 
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Table 9. RCNM Default Noise Emission Reference Levels and Usage Factors 

Equipment 
Description 

Acoustical 
Usage 
Factor 

Spec. 
721.560 
Lmax @ 

50ft 
(dBA, 
slow) 

Actual 
Measured 
Lmax @ 

50ft (dBA, 
slow) 

samples 
avg. 

Number 
of Actual 

Data 
Samples 
(Count) 

Distance 
At Which 
Level = 
50 dBA 
(45 dBA 
impact) 
(in feet) 

Distance 
At Which 
Level = 
45 dBA 
(40 dBA 
impact)
(in feet) 

Vacuum Excavator 
(Vac-Truck) 40 85 85 149 2,812 5,000 

Auger Drill Rig 20 85 84 36 2,506 4,456 
Chain Saw 20 85 84 46 2,506 4,456 
Flat Bed Truck 40 84 N/A 0 2,506 4,456 
Rivet 
Buster/Chipping 
Gun** 

20 85 79 19 2,506 4,456 

Scraper 40 85 84 12 2,506 4,456 
Tractor 40 84 N/A 0 2,506 4,456 
Boring Jack Power 
Unit 50 80 83 1 2,233 3,972 

Concrete Batch 
Plant 15 83 N/A 0 2,233 3,972 

Gradall 40 85 83 70 2,233 3,972 
Warning Horn 5 85 83 12 2,233 3,972 
Dozer 40 85 82 55 1,991 3,540 
Grapple (on 
backhoe) 25 80 82 6 1,991 3,540 

Vacuum Street 
Sweeper 10 80 82 19 1,991 3,540 

Concrete Pump 
Truck 20 82 81 30 1,774 3,155 

Crane 16 85 81 405 1,774 3,155 
Excavator 40 85 81 170 1,774 3,155 
Generator 50 82 81 19 1,774 3,155 
Pumps 50 77 81 17 1,774 3,155 
Rock Drill 20 85 81 3 1,774 3,155 
Bar Bender 20 80 N/A 0 1,581 2,812 
Drum Mixer 50 80 80 1 1,581 2,812 
Roller 20 85 80 16 1,581 2,812 
Slurry Trenching 
Machine 50 82 80 75 1,581 2,812 

Soil Mix Drill Rig 50 80 N/A 0 1,581 2,812 
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Table 9. RCNM Default Noise Emission Reference Levels and Usage Factors 

Equipment 
Description 

Acoustical 
Usage 
Factor 

Spec. 
721.560 
Lmax @ 

50ft 
(dBA, 
slow) 

Actual 
Measured 
Lmax @ 

50ft (dBA, 
slow) 

samples 
avg. 

Number 
of Actual 

Data 
Samples 
(Count) 

Distance 
At Which 
Level = 
50 dBA 
(45 dBA 
impact) 
(in feet) 

Distance 
At Which 
Level = 
45 dBA 
(40 dBA 
impact)
(in feet) 

Vibratory Concrete 
Mixer 20 80 80 1 1,581 2,812 

Concrete Mixer 
Truck 40 85 79 40 1,409 2,506 

Drill Rig Truck 20 84 79 22 1,409 2,506 
Front End Loader 40 80 79 96 1,409 2,506 
Ventilation Fan 100 85 79 13 1,409 2,506 
Backhoe 40 80 78 372 1,256 2,233 
Compactor (ground) 40 80 78 18 1,256 2,233 
Slurry Plant 100 78 78 1 1,256 2,233 
Paver 50 85 77 9 1,119 1,991 
Dump Truck 40 84 76 31 998 1,774 
Man Lift 20 85 75 23 889 1,581 
Pickup Truck 40 55 75 1 889 1,581 
Welder/Torch 40 73 74 5 792 1,409 
Refrigerator Unit 100 82 73 3 706 1,256 

       
1.6.3 Ambient Noise Survey 

An ambient noise level survey was conducted between March 24 and March 26, 
2009 in the project area to characterize existing noise conditions. The survey consisted 
of short-term (l0 minutes) and long-term measurements (24-hours) at noise-sensitive 
receptors and wildlife habitats. Weather conditions were consistent over the three days 
of noise monitoring. The temperature ranged from 55 degrees Fahrenheit at night to 75 
degrees Fahrenheit during the day. Winds were mild to 6 or 7 miles per hour during 
noise monitoring. Long-term measurements were conducted using three Larson Davis 
Model 820 ANSI (American National Standards Institute) Type 1 Integrating Sound 
Level Meters (Serial Numbers 1527, 1528 and 1598). The sound level meters were 
bolted to trees, telephone poles or fences approximately five feet above the ground in 
order to approximate the height of the human ear. Short-term monitoring was conducted 
using a Bruel and Kjaer Model 2250 ANSI Type 1 Integrating Sound Level Meter (Serial 
Number 2672071). All sound level meters were calibrated before and after the 
measurement periods with a Larson Davis Model CAL200 calibrator (Serial Number 
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2794). All sound level measurements conducted by URS were in accordance with ISO 
1996a, b, c. 

The long-term and short-term measurement sites for human noise-sensitive 
receptors are summarized in Table 10 and Table 11, respectively. All long-term and 
short-term measurement sites are representative of single-family homes or communities 
near the project site. Table 12 shows measurement sites for wildlife receptors. These 
modeling locations were necessary for noise modeling purposes due to the residences 
being near proposed construction activities. 

Table 10. Long-Term Measurement Sites 

Site ID Location 
LT-2 Tacana Drive and East Natoma Street 
LT-3 Mountain View Drive 
LT-4 East Natoma Street and Green Valley Road 
LT-5 Shadowfax Court 
LT-6 East of Folsom Auburn Road and Pierpoint 

Circle 
 

Table 11. Short-Term Measurement Sites 

Site ID Location 
ST-2 Tacana Drive and East Natoma Street 
ST-3 Mountain View Drive 
ST-4 East Natoma Street and Green Valley Road 
ST-5 Shadowfax Court 
ST-6 East of Folsom Auburn Road and Pierpoint 

Circle 
ST-7 Beals Point 
ST-8 Folsom Point 
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Table 12. Noise Sensitive Wildlife Receptor Sites 

Site 
ID Location Relevant Specie 

Bio-1 Main Avenue and Sunset Avenue Great Egret 

Bio-2 5,000 Feet West of Proposed Excavation Site 
(near American River) Great Blue Heron 

Bio-3 Erwin Avenue and Snipes Boulevard (Snipes-
Pershing Park) White-Tailed Kite 

Bio-4 South Lexington Drive and Oak Avenue 
Parkway 

Tri-Colored 
Blackbird 

Bio-5 Willow Bend Road and Grey Fox Court White-Tailed Kite 

Bio-6 Haddington Drive and East Natoma Street Tri-Colored 
Blackbird 

Bio-7 Sturbridge Drive and Stonemill Drive White-Tailed Kite 

Bio-8 Wellington Way and Grizzly Way Tri-Colored 
Blackbird 

   
1.6.4 Long-Term Site Monitoring 

Five long-term measurements were conducted. Long-term data was not collected 
at the Folsom State Prison (LT-1) as prison security did not allow access to Prison 
property. In place of monitoring data for LT-1, construction noise levels were modeled at 
the prison on both the north and east sides of the prison in order to account for noise 
levels due to construction. Table 13 summarizes the long-term measurement site data 
for all other LT sites. The raw data for each long-term measurement site is provided in 
Appendix A-Noise.  

Table 13. Long-Term Measurement Site Data 

Site 
ID Location 

Start 
Date 

Start 
Time 

Hourly 
Leq Range 

(dBA) 
CNEL 
(dBA)

LT-2 Tacana Drive and E. Natoma 
St. 3/25/2009 17:00:00 51.5 - 69.4 71 

LT-3 Mountain View Dr. 3/25/2009 15:00:00 32.8 - 50.9 50 

LT-4 E. Natoma St. and Green 
Valley Rd. 3/24/2009 14:00:00 58.0 - 75.2 76 

LT-5 Shadowfax Court 3/24/2009 13:00:00 34.1 - 57.5 51 

LT-6 East of Folsom Auburn Rd. and 
Pierpoint Circle 3/24/2009 15:00:00 31.7 - 56.8 50 

      
Hourly Leqs ranged from 31.7 to 75.2 dBA and from 50 to 76 dBA CNEL 

depending on the location of the long-term measurement location.  
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1.6.5 Short-Term Site Monitoring 

Eight short-term measurements were conducted during the day, evening and 
night for all of the corresponding long-term measurement sites except for LT-1, or 
Folsom State Prison, where no measurements were completed for security reasons. 
Each measurement lasted a total of 10 minutes. Short-term measurement Site 7 (ST-7) 
is located at Beals Point Campground. Beals Point Campground is located 8,600 feet 
northwest of the proposed Project area. Only daytime measurements could be 
completed here due to campground times. The campground is located on the west side 
of Lake Folsom. ST-8 is the measurement site located at Folsom Point. The haul road 
runs just south of Folsom Point. The proposed Dike 7 staging and MIAD disposal areas 
are located west and south of Folsom Point, respectively. The park is located 
approximately 4,800 feet southeast of proposed approach channel excavation activities. 
Daytime and evening measurements could only be completed due to the park being 
closed after 10:00 p.m. The data for all short-term measurements can be found in 
Appendix B. 

1.6.6 Sensitive Wildlife Receptor Monitoring 

Short-term day, evening, and night ambient noise level measurements were 
completed at eight noise-sensitive wildlife locations. Table 12 identifies the species as 
well as the location of each wildlife receptor site. The data for these locations can be 
found in Appendix C. 
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2.0 IMPACTS 

2.1 Noise Prediction Model 

Noise impacts for the proposed project are predicted using CadnaA for approach 
channel excavation, spur dike construction, transload facility construction and removal, 
and staging area activities. BNoise2 is used to model noise impacts from blasting. 
CadnaA is a Windows-based computer software modeling program that allows for the 
input of sound sources and their corresponding noise source output levels. CadnaA 
takes both topography and attenuation due to sound wave divergence into account in 
order to produce accurate results. BNoise2 is a computer software program that allows 
for the user to model blast noise sound levels over a specified range. BNoise2 
generates results by taking both the type and amount of charge used when blasting is 
taking place.  

Noise impacts due to proposed construction activities from Alternatives 2 and 3 
are analyzed separately. The Microsoft Excel spreadsheet titled “Equipment Estimate 
Summary” provided by the USACE, dated October 24, 2011, is used in order to 
estimate the worst-case noise impact scenarios at human and wildlife noise-sensitive 
receivers during the year in which the noisiest construction activities would presumably 
occur for both Alternatives 2 and 3. A condensed version of the Equipment Estimate 
Summary for both Alternatives 2 and 3 can be found in Appendix D. Due to the vast 
amount of construction equipment and an indefinite construction phasing schedule 
listed on the Equipment Estimate Summary spreadsheet, if any individual construction 
activity that is listed to occur at all during any particular year, it is assumed that that 
particular construction activity could possibly occur at the same time as all other 
construction activities that may be conducted during that year. This helps provide the 
annual worst-case noise impact scenario that would occur sometime in between the 
years 2013 and 2017. Most construction activity is proposed to occur during 
construction noise exempt times, but since some individual construction activities may 
occur during nighttime hours, those nighttime activities are analyzed separately for both 
Alternatives 2 and 3. The noisiest activities for Alternative 2 would occur in 2017 and the 
noisiest construction activities for Alternative 3 would occur in 2013. The noisiest 
nighttime construction activities would occur in 2016 for both Alternatives 2 and 3. 

Several assumptions are made regarding construction activities, not including 
blasting, and they include: 

 Normal staging area construction operations include 2 dozers, 2 dump trucks 
and a batch plant at all four proposed staging areas for both Alternatives 2 
and 3 

 For both Alternatives 2 and 3, rock crushing activities would occur at either 
the MIAD staging area or at the overlook staging area and would not occur 
during non-exempt construction noise activities 

 Potential non-exempt construction activities for both Alternatives 2 and 3 
include the use of the batch plant; use of four 1500 cfm air compressors 
during “set up and operation of the bubble curtain and/or silt curtain” 
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construction activities; “dredging activities common to rock”; and “drill and 
shoot and dredging in-the-wet” activities 

 Additional non-exempt construction activities for Alternative 3 only include 
”common dredging below cofferdam” activities; and “dewatering behind 
cofferdam” activities  

 For Alternative 2, the worst case annual noise construction level year is 2017, 
and there would be approximately 13,167 annual truck round-trips along the 
on-site haul road going to and from the MIAD and Dike 7 areas and spur dike 
construction area 

 For Alternative 3, the worst case annual noise construction level year is 2013, 
and there would be approximately 8,960 annual truck round-trips along the 
on-site haul road going to and from the MIAD and the approach channel 
excavation area; 900 annual truck round-trips going to and from the transload 
facility and MIAD and Dike 7 areas, and 3,740 annual truck round-trips to 
move cofferdam cell fill material that would be assumed to be coming from 
the MIAD. The total annual truck round-trips along the on-site haul road in 
2013 is 13,600  

 Using the total number of annual truck round-trips along the on-site haul road 
for both Alternatives 2 and 3, there would be approximately 4.5 truck round-
trips per day that will be used for modeling purposes 

2.1.1 Construction Schedules and Durations for Alternatives 2 and 3 

Construction of both Alternatives 2 and 3 would begin in mid-2013 and end in 
late 2017. Tables 14 and 15 provide a schedule for all construction activities listed in the 
Equipment Estimate Summary for Alternatives 2 and 3, respectively. The tables list 
construction activities and the years in which they may occur. Additional construction 
activities listed in the table, but not listed on the original provided Equipment Estimate 
Summary, include all four staging area construction activities; and on-site haul road 
usage going to and from the MIAD and Project site during approach channel excavation 
and spur dike construction; and on-site haul road usage going to and from the MIAD 
and transload facility during construction of the transload facility. There would only be 
one batch plant located at one of the four proposed staging areas. Batch plant 
operations have the potential to be conducted during non-exempt construction noise 
hours. All potential non-exempt construction noise activities are marked with an 
“asterisk”. Rock crushing activities would be conducted at either the MIAD staging area 
or Overlook staging area. In Tables 14 and 15, for each year, every construction activity 
is marked if it would occur at some time during that year. 

For both Alternatives 2 and 3, blasting would take place in between February 
2014 and August 2017. Blasting activities are not listed in Tables 14 and 15 because 
blast noise impacts are analyzed separately.  
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Table 14. Alternative 2 Proposed Construction Activities by Year 

Construction Activity 2013 2014 2015 2016 2017 
Site Prep / Haul Road Prep X X       
Construct Transload Facility X         
Concrete Secant Pile Wall X X X X   
Cutoff Wall Concrete Placement X X X X   
Common Excavation to Waste X         
MIAD Staging Area w/ Rock Crusher X X X X X 
MIAD Staging Area Batch Plant* X X X X X 
Dike 7 Staging Area X X X X X 
Dike 7 Staging Area Batch Plant* X X X X X 
Overlook Staging Area w/ Rock 
Crusher X X X X X 

Overlook Staging Area Batch Plant* X X X X X 
Prison Staging Area X X X X X 
Prison Staging Area Batch Plant* X X X X X 
On-Site Haul Road Usage to and From 
Excavation Site and MIAD*** X X X X X 

On-Site Haul Road Usage for 
Construction of Transload Facility*** X         

Rock Excavation Dry   X       
Site Restoration Teardown   X       
Mobilization for Approach Walls     X     
Intake Approach Walls and Slab     X X X 
Set up and Operate Bubble Curtain / 
Silt Curtain**     X     

Dredge Common to Rock*     X X   
Drill and Shoot / Dredge Rock Wet*       X X 
Haul Road Prep and Spur Dike 
Stripping       X   

Import Material from Quarry to D1/D2 
MIAD       X X 

Rehandle All Imported Material to Spur 
Dike from D1/D2 MIAD, Emb Core and 
Rock Fill 

        X 

Rehandle All Imported Material to Spur 
Dike from D1/D2 MIAD, Rip Rap 
Bedding and Rip Rap 

        X 
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Table 14. Alternative 2 Proposed Construction Activities by Year 

Construction Activity 2013 2014 2015 2016 2017 
Foundation Clean Up         X 
Remove Transload Facility         X 
*potential nighttime construction activity 
**potential nighttime construction activity (four 1500 CFM compressors only) 
***total SPL at a distance of 50 feet is 52.6 dBA Leq from 4.5 haul truck round-trips along haul 
road 

 

Table 15. Alternative 3 Proposed Construction Activities by Year 

Construction Activity 2013 2014 2015 2016 2017 
Mobilization for Cofferdam X X       
Construct Transload Facility X         
Common Excavation Below Cofferdam X         
Common Dredge Below Cofferdam* X         
Construction of Sheet Pile Cells X X       
Fill Cells X X       
Set up and Operate Bubble Curtain / 
Silt Curtain** X         

MIAD Staging Area w/ Rock Crusher X X X X X 
MIAD Staging Area Batch Plant* X X X X X 
Dike 7 Staging Area X X X X X 
Dike 7 Staging Area Batch Plant* X X X X X 
Overlook Staging Area w/ Rock Crusher X X X X X 
Overlook Staging Area Batch Plant* X X X X X 
Prison Staging Area X X X X X 
Prison Staging Area Batch Plant* X X X X X 
On-Site Haul Road Usage to and From 
Excavation Site and MIAD X X X X X 

On-Site Haul Road Usage for 
Construction of Transload Facility X         

Dewater Behind Cofferdam*   X       
Site Restoration / Teardown   X       
Mobilization for Approach Walls     X     
Intake Approach Walls and Slab     X X X 
Common Excavation to Waste     X X X 
Rock Excavation Dry     X X X 
Haul Road Prep and Spur Dike 
Stripping       X   
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Table 15. Alternative 3 Proposed Construction Activities by Year 

Construction Activity 2013 2014 2015 2016 2017 
Import Material from Quarry to D1/D2 
MIAD       X X 

Remove Cell Rubble Fill         X 
Remove Sheets         X 
Dredge Common to Rock*         X 
Drill and Shoot / Dredge Rock Wet*         X 
Rehandle All Imported Material to Spur 
Dike from D1/D2 MIAD, Emb Core and 
Rock Fill 

        X 

Rehandle All Imported Material to Spur 
Dike from D1/D2 MIAD, Rip Rap 
Bedding and Rip Rap 

        X 

Foundation Clean Up         X 
Remove Transload Facility         X 
*potential nighttime construction activity 
**potential nighttime construction activity (four 1500 CFM compressors only) 

 

2.1.2 Areas of Construction Activity and Associated Noise Source Levels for 
Alternatives 2 and 3 

Tables 14 and 15 list all of the construction activities that can be found on the 
Equipment Estimate Summary provided by the USACE for Alternatives 2 and 3. 
Appendix D provides a detailed breakdown of the equipment required for each activity. 
In Appendix D, under each construction activity, the quantity; horsepower; hours per 
day; duty cycle; total sound pressure levels (SPL) at 50 feet and sound power levels 
(PWL) for the quantity of individual types of equipment; and total SPLs at 50 feet and 
PWLs for all of the equipment combined for each construction activity are listed. Tables 
16 and 17, below, present areas where the individual construction activities occur, along 
with the total combined SPL (at 50 feet) and PWL for all of the required construction 
equipment. The areas of designation for the construction activities are significant 
because these designated areas are where each individual construction activity are 
modeled. On-site haul road truck usage for both approach channel excavation/spur dike 
construction activities and transload facility construction activities have been combined 
into one activity in order to generate a worst case annual haul road round-trip SPL at 50 
feet for all trips. 
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Table 16. Alternative 2 Areas of Construction Activity and Associated Noise Source Levels 

Construction Activity 

Area of Construction Total SPL @ 
50 Feet per 

Construction 
Activity (dBA 

Leq) 

Total PWL 
per 

Construction 
Activity (dBA 

Leq) 

Approach 
Channel / 
Spur Dike

Transload 
Facility 

MIAD 
Staging 

Area 

Dike 7 
Staging 

Area 

Overlook 
Staging 

Area 

Prison 
Staging 

Area 
Haul 
Road

Site Prep / Haul Road Prep X             93.0 127.6 
Construct Transload Facility   X           91.6 126.2 
Concrete Secant Pile Wall X             89.1 123.7 
Cutoff Wall Concrete 
Placement X             82.1 116.7 

Common Excavation to 
Waste X             90.5 125.1 

MIAD Staging Area w/ Rock 
Crusher     X         88.0 122.6 

MIAD Staging Area Batch 
Plant*     X         83.0 117.6 

Dike 7 Staging Area       X       86.4 121.0 
Dike 7 Staging Area Batch 
Plant*       X       83.0 117.6 

Overlook Staging Area w/ 
Rock Crusher         X     88.0 122.6 

Overlook Staging Area 
Batch Plant*         X     83.0 117.6 

Prison Staging Area           X   86.4 121.0 
Prison Staging Area Batch 
Plant*           X   83.0 117.6 

All On-Site Haul Road 
Usage***             X 52.6 n/a 

Rock Excavation Dry X             91.2 125.8 
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Table 16. Alternative 2 Areas of Construction Activity and Associated Noise Source Levels 

Construction Activity 

Area of Construction Total SPL @ 
50 Feet per 

Construction 
Activity (dBA 

Leq) 

Total PWL 
per 

Construction 
Activity (dBA 

Leq) 

Approach 
Channel / 
Spur Dike

Transload 
Facility 

MIAD 
Staging 

Area 

Dike 7 
Staging 

Area 

Overlook 
Staging 

Area 

Prison 
Staging 

Area 
Haul 
Road

Site Restoration Teardown X             92.5 127.0 
Mobilization for Approach 
Walls X             89.7 124.3 

Intake Approach Walls and 
Slab X             84.9 119.5 

Set up and Operate Bubble 
Curtain / Silt Curtain** X             93.1 127.7 

Dredge Common to Rock* X             96.0 130.6 
Drill and Shoot / Dredge 
Rock Wet* X             96.4 131.0 

Haul Road Prep and Spur 
Dike Stripping X             89.3 123.9 

Import Material from Quarry 
to D1/D2 MIAD X             90.6 125.2 

Rehandle All Imported 
Material to Spur Dike from 
D1/D2 MIAD, Emb Core and 
Rock Fill 

X             88.7 123.3 

Rehandle All Imported 
Material to Spur Dike from 
D1/D2 MIAD, Rip Rap 
Bedding and Rip Rap 

X             84.1 118.7 
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Table 16. Alternative 2 Areas of Construction Activity and Associated Noise Source Levels 

Construction Activity 

Area of Construction Total SPL @ 
50 Feet per 

Construction 
Activity (dBA 

Leq) 

Total PWL 
per 

Construction 
Activity (dBA 

Leq) 

Approach 
Channel / 
Spur Dike

Transload 
Facility 

MIAD 
Staging 

Area 

Dike 7 
Staging 

Area 

Overlook 
Staging 

Area 

Prison 
Staging 

Area 
Haul 
Road

Foundation Clean Up X             96.0 130.6 
Remove Transload Facility   X           91.6 126.2 
*potential nighttime activity 
**potential nighttime activity (four 1500 CFM compressors only) 
***total SPL @ 50 feet is 52.6 dBA Leq from 4.5 haul truck round-trips along haul road (calculated using FHWA model) 

 

Table 17. Alternative 3 Areas of Construction Activity and Associated Noise Source Levels 

Construction Activity 

Area of Construction Total SPL @ 
50 Feet per 
Constructio

n Activity 
(dBA Leq) 

Total PWL 
per 

Constructio
n Activity 
(dBA Leq) 

Approach 
Channel / 
Spur Dike

Transload 
Facility 

MIAD 
Staging 

Area 

Dike 7 
Staging 

Area 

Overlook 
Staging 

Area 

Prison 
Staging 

Area 
Haul 
Road

Mobilization for Cofferdam X             93.2 127.8 
Construct Transload Facility   X           91.6 126.2 
Common Excavation Below 
Cofferdam X             90.4 124.9 

Common Dredge Below 
Cofferdam* X             96.8 131.4 

Construction of Sheet Pile 
Cells X             101.7 136.3 

Fill Cells X             102.2 136.8 
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Table 17. Alternative 3 Areas of Construction Activity and Associated Noise Source Levels 

Construction Activity 

Area of Construction Total SPL @ 
50 Feet per 
Constructio

n Activity 
(dBA Leq) 

Total PWL 
per 

Constructio
n Activity 
(dBA Leq) 

Approach 
Channel / 
Spur Dike

Transload 
Facility 

MIAD 
Staging 

Area 

Dike 7 
Staging 

Area 

Overlook 
Staging 

Area 

Prison 
Staging 

Area 
Haul 
Road

Set up and Operate Bubble 
Curtain / Silt Curtain** X             92.8 127.4 

MIAD Staging Area w/ Rock 
Crusher     X         88.0 122.6 

MIAD Staging Area Batch 
Plant*     X         83.0 117.6 

Dike 7 Staging Area       X       86.4 121.0 
Dike 7 Staging Area Batch 
Plant*       X       83.0 117.6 

Overlook Staging Area w/ 
Rock Crusher         X     88.0 122.6 

Overlook Staging Area 
Batch Plant*         X     83.0 117.6 

Prison Staging Area           X   86.4 121.0 
Prison Staging Area Batch 
Plant*           X   83.0 117.6 

All On-Site Haul Road 
Usage***             X 52.6 n/a 

Dewater Behind Cofferdam* X             95.9 130.4 
Site Restoration / Teardown X             92.5 127.0 
Mobilization for Approach 
Walls X             89.7 124.3 

Intake Approach Walls and 
Slab X             84.9 119.5 
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Table 17. Alternative 3 Areas of Construction Activity and Associated Noise Source Levels 

Construction Activity 

Area of Construction Total SPL @ 
50 Feet per 
Constructio

n Activity 
(dBA Leq) 

Total PWL 
per 

Constructio
n Activity 
(dBA Leq) 

Approach 
Channel / 
Spur Dike

Transload 
Facility 

MIAD 
Staging 

Area 

Dike 7 
Staging 

Area 

Overlook 
Staging 

Area 

Prison 
Staging 

Area 
Haul 
Road

Common Excavation to 
Waste X             92.7 127.3 

Rock Excavation Dry X             91.1 125.7 
Haul Road Prep and Spur 
Dike Stripping X             89.3 123.9 

Import Material from Quarry 
to D1/D2 MIAD X             90.6 125.2 

Remove Cell Rubble Fill X             87.7 122.3 
Remove Sheets X             94.4 128.9 
Dredge Common to Rock* X             96.0 130.6 
Drill and Shoot / Dredge 
Rock Wet* X             96.3 130.9 

Rehandle All Imported 
Material to Spur Dike from 
D1/D2 MIAD, Emb Core and 
Rock Fill 

X             89.0 123.6 

Rehandle All Imported 
Material to Spur Dike from 
D1/D2 MIAD, Rip Rap 
Bedding and Rip Rap 

X             84.1 118.7 
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Table 17. Alternative 3 Areas of Construction Activity and Associated Noise Source Levels 

Construction Activity 

Area of Construction Total SPL @ 
50 Feet per 
Constructio

n Activity 
(dBA Leq) 

Total PWL 
per 

Constructio
n Activity 
(dBA Leq) 

Approach 
Channel / 
Spur Dike

Transload 
Facility 

MIAD 
Staging 

Area 

Dike 7 
Staging 

Area 

Overlook 
Staging 

Area 

Prison 
Staging 

Area 
Haul 
Road

Foundation Clean Up X             96.0 130.6 
Remove Transload Facility   X           91.2 125.8 

*potential nighttime construction activity 
**potential nighttime construction activity (four 1500 CFM compressors only) 
***total SPL @ 50 feet is 52.6 dBA Leq from 4.5 haul truck round-trips along haul road (calculated using FHWA model) 
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For both alternatives, the most, and noisiest, construction activities are being 
conducted at the approach channel excavation and spur dike construction areas. Noise 
generated by haul road trips is the construction activity that generates the least amount 
of noise because the trucks are going at a relatively low speed and they only briefly 
pass by noise-sensitive receptors.  

2.2 Noise Prediction model Method for construction activities 

Tables 14 through 17 are used to calculate total combined sound power levels 
for all of the construction activities that are taking place in distinct areas of the overall 
proposed Project area. These total combined sound power levels for distinct areas are 
used for the CadnaA model as a worst case year construction noise level scenario. For 
example, Table 14 identifies the years in which all construction activities would be 
conducted for Alternative 2. Table 15 identifies the specific areas where the construction 
activities for Alternative 2 would be conducted along with the combined total sound 
pressure levels (SPLs) at 50 feet and sound power levels (PWLs) for each construction 
activity. Referring to Table 14, there are a total of 16 total construction activities that 
would be conducted during 2017. By cross-referencing Tables 14 and 16, it is found that 
six of those construction activities would be conducted near the approach channel 
excavation and spur dike construction area in 2017. The PWLs found in Table 16 for 
those six construction activities are then summed up to generate a total PWL for the 
approach channel excavation and spur dike construction area. In 2017, and for 
Alternative 2, the acoustic power level for all construction activities being conducted at 
the approach channel excavation and spur dike construction area is 134.9 dBA PWL. 
This process is carried out for both Alternatives 2 and 3 for the following designated 
construction areas in order find the year with the worst-case noise generating scenario 
due to construction: 

 Approach Channel Excavation and Spur Dike Construction Area 
 Transload Facility Construction and Removal Area 
 MIAD Staging Area 
 Dike 7 Staging Area 
 Overlook Staging Area 
 Prison Staging Area 
 Haul Road 

Blast noise and off-site traffic noise due to construction is analyzed separately 
from the rest of on-site construction activities listed in Tables 14 through 17.  

2.2.1 Noise Prediction Model Inputs for Construction Activities Conducted 
During Construction Noise Exempt Hours for Alternatives 2 and 3 

Tables 18 and 19 list the combined PWLs for all of the construction equipment 
for activities being conducted during daytime hours at each respective construction area 
by year. Construction activities would be conducted from year 2013 through 2017 at the 
approach channel excavation and spur dike construction area. Transload facility 
construction occurs in 2013 and removal of the transload facility occurs in 2017. Rock 
crushing would only occur at either the MIAD or overlook staging area, but not at both. 
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Haul road round-trips cannot be assigned a PWL because traffic noise is measured by 
the sound pressure level (SPL) at 50 feet. 

Table 18. Alternative 2 Total Combined PWL for Each Area of 
Construction by Year (dBA) 

Area of Construction 2013 2014 2015 2016 2017 
Approach Channel / Spur Dike 130.7 132.4 133.7 134.8 134.9 
Transload Facility 126.2 0.0 0.0 0.0 126.2 
MIAD Staging Area w/ Rock 
Crusher 

122.6 122.6 122.6 122.6 122.6 

Dike 7 Staging Area 121.0 121.0 121.0 121.0 121.0 
Overlook Staging Area w/ 
Rock Crusher 

122.6 122.6 122.6 122.6 122.6 

Prison Staging Area 121.0 121.0 121.0 121.0 121.0 
Haul Road* n/a n/a n/a n/a n/a 
*noise due to on-site haul road round-trips is analyzed using FHWA Model that 
generated SPLs 
 

Table 19. Alternative 3 Total Combined PWL for Each Area of 
Construction by Year (dBA) 

Area of Construction 2013 2014 2015 2016 2017 
Approach Channel / Spur Dike 140.7 140.3 131.0 132.0 137.9 
Transload Facility 126.2 0.0 0.0 0.0 126.2 
MIAD Staging Area w/ Rock 
Crusher 

122.6 122.6 122.6 122.6 122.6 

Dike 7 Staging Area 121.0 121.0 121.0 121.0 121.0 
Overlook Staging Area w/ 
Rock Crusher 

122.6 122.6 122.6 122.6 122.6 

Prison Staging Area 121.0 121.0 121.0 121.0 121.0 
Haul Road* n/a n/a n/a n/a n/a 
*noise due to on-site haul road round-trips is analyzed using FHWA Model that 
generated SPLs 
 
Table 18 confirms that construction activities during year 2017 would generate 

the highest levels of noise associated with Alternative 2, and Table 19 confirms that 
construction activities during year 2013 would generate the highest levels of noise 
associated with Alternative 3. Construction activities conducted outside of construction 
noise exempt hours are analyzed and modeled separately from the rest of construction 
activities because most of them will be limited in scope and size compared to the rest of 
the construction activities.  
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In the CadnaA model, “area sources” are input near the general vicinity of where 
the proposed area of construction would be conducted. The area sources are input into 
the CadnaA model with the overall PWL found under the year 2017 column for each 
respective construction activity in order to generate a worst-case scenario from noise 
due to construction. Using Alternative 2, for example, in the vicinity of the approach 
channel excavation and spur dike construction area, an area source is input into the 
CadnaA model that has a PWL of 134.9 dBA and an area source with a PWL of 126.2 
dBA is input into the model where the transload facility would be located. The same 
goes for the four staging areas and their respective PWLs. Table 20 displays the 
general octave band spectrum for diesel engines that is used to input area sources in 
the CadnaA model. This octave band spectrum originates from the octave band 
spectrum for an articulated 40 ton truck found in the 2009 Early Approach Channel 
Excavation EA/IS (Corps, 2009). Each octave band level is increased in order to reflect 
the overall PWL for each area of construction in the CadnaA model. For example, each 
octave band level is increased 29.9 dBA for approach channel excavation and spur dike 
construction (134.9 – 105 = 29.9) using the numbers in Table 19 in order to make up for 
the difference in overall PWLs. Then, those respective octave band levels are input into 
the CadnaA model for each respective area source. 

Table 20. PWL for Area Sources Input into the CadnaA Model (dBA) 

Noise Source 

Sound Power Levels (dB) 

63 
Hz 

125 
Hz 

250 
Hz 

50
0 

Hz 
100
0 Hz

200
0 Hz

400
0 Hz

800
0 Hz 

Overall 
Level (dBA)

40 TN Articulated 
Trucks* 102 108 106 10

1 100 97 91 82 105 

*octave band levels are increased for area sources in order to make up for differences in overall PWLs 

 
There is also a haul road that runs from the approach channel excavation and 

spur dike construction area to the MIAD staging and disposal areas. Inputs for 
roadways into the CadnaA model are different than area sources. A road source is input 
into the CadnaA model using nine trucks going at a speed of 10 mph; and then the road 
source is calibrated to match the output of the FHWA which calculated out to an SPL of 
52.6 dBA Leq at a distance of 50 feet. 

2.2.2 Noise Prediction Model Inputs for Construction Activities Conducted 
During Non-Exempt Hours for Alternative 2 

There are several construction activities that have the potential to be conducted 
during non-exempt hours. Batch plant operations; “dredging activities common to rock”; 
“drill and shoot and dredging in-the-wet” activities, and the operation of four 1500 cfm 
compressors during set up and operation of the bubble curtain or silt curtain are all 
potential activities that may be conducted during non-exempt construction noise hours. 
Table 21 lists the calculated area source PWLs for all potential nighttime activities for 
Alternative 2. As stated in the previously mentioned assumptions, there would be only 
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one batch plant used during construction of the Project, but the location of the batch 
plant has not been determined. For the purpose of analysis of noise impacts for the 
noise model, the batch plant was modeled at each individual staging area during non-
exempt hours in order to see which locations provided the lowest and highest levels of 
noise exposure during non-exempt construction noise hours. For Alternative 2, a worst-
case scenario for activity during non-exempt hours would occur in year 2016 when 
nighttime batch plant operations and “drill and shoot and dredging of rock in-the-wet” 
activities are being conducted. “Dredging activities common to rock” could also occur in 
2016, but according to the dates listed in the Equipment Estimate Summary that was 
provided by the USACE, “dredging activities common to rock” and “drill and shoot and 
dredging rock in-the-wet” activities would occur consecutively; and the noise models 
assumed that they would not occur simultaneously during non-exempt construction 
hours. 

Table 21. Alternative 2 Proposed Construction Areas and PWLs for Potential 
Non-Exempt Construction Hour Activities by Year (dBA) 

Construction Activity 
Area of 

Construction 2013 2014 2015 2016 2017 
Batch Plant MIAD Staging Area 117.6 117.6 117.6 117.6 117.6
Batch Plant Dike 7 Staging 

Area 
117.6 117.6 117.6 117.6 117.6

Batch Plant Overlook Staging 
Area 

117.6 117.6 117.6 117.6 117.6

Batch Plant Prison Staging 
Area 

117.6 117.6 117.6 117.6 117.6

Dredge Common to Rock Approach Channel 
/ Spur Dike 

n/a n/a 130.6 130.6 n/a 

Drill and Shoot / Dredge 
Rock Wet 

Approach Channel 
/ Spur Dike 

n/a n/a n/a 131.0 131.0

Set up and Operate 
Bubble Curtain / Silt 
Curtain (four 1500 CFM 
Compressors Only) 

Approach Channel 
/ Spur Dike 

n/a n/a 110.4 n/a n/a 

 

For Alternative 2, in reference to Table 21, the noisiest construction activity that 
would be conducted outside of construction noise exempt hours would be “drill and 
shoot and dredging rock in-the-wet” activities in 2016.  

2.2.3 Noise Prediction Model Inputs for Construction Activities Conducted 
During Non-Exempt Hours for Alternatives 3 

Table 22 lists the calculated area source PWLs for all potential non-exempt 
construction hour activities for Alternative 3. For Alternative 3, a worst-case scenario for 
noise generated by construction activities conducted outside of construction noise 
exempt hours occurs in year 2013 when batch plant operations and “common dredging 
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below cofferdam” activities are being conducted. This is the highest noise generating 
construction activity for Alternative 3. Both “dredging common to rock” and “drill and 
shoot/dredging rock in-the-wet” activities occur in 2017, but it is assumed that these two 
activities would occur consecutively. Therefore, for Alternative 3, the worst-case year for 
non-exempt construction noise levels generated by construction activities would occur 
when batch plant operations and “common dredging below cofferdam” activities are 
conducted simultaneously in year 2013.  

Table 22. Alternative 3 Proposed Construction Areas and PWLs for Potential 
Non-Exempt Construction Hour Activities by Year (dBA) 

Construction Activity 
Area of 

Construction 2013 2014 2015 2016 2017 
Batch Plant MIAD Staging 

Area 
117.6 117.6 117.6 117.6 117.6

Batch Plant Dike 7 Staging 
Area 

117.6 117.6 117.6 117.6 117.6

Batch Plant Overlook Staging 
Area 

117.6 117.6 117.6 117.6 117.6

Batch Plant Prison Staging 
Area 

117.6 117.6 117.6 117.6 117.6

Dewater Behind 
Cofferdam 

Approach 
Channel / Spur 
Dike 

n/a 130.4 n/a n/a n/a 

Dredge Common to 
Rock 

Approach 
Channel / Spur 
Dike 

n/a n/a n/a n/a 130.6

Drill and Shoot / Dredge 
Rock Wet 

Approach 
Channel / Spur 
Dike 

n/a n/a n/a n/a 130.9

Common Dredge Below 
Cofferdam 

Approach 
Channel / Spur 
Dike 

131.4 n/a n/a n/a n/a 

Set up and Operate 
Bubble Curtain / Silt 
Curtain (four 1500 CFM 
Compressors Only) 

Approach 
Channel / Spur 
Dike 

110.4 n/a n/a n/a n/a 

 

For Alternative 3, in reference to Table 22, the noisiest construction activity that 
would be conducted outside of construction noise exempt hours would be “common 
dredging below the cofferdam” activities in 2013. This is the worst-case scenario for 
construction activities conducted during non-exempt construction noise hours.  
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2.3 Noise Prediction Model Results 

For both Alternatives 2 and 3, worst-case scenarios due to construction activities 
during construction noise exempt hours were input into the noise model in order to 
obtain noise levels at long-term (LT-X), short-term (ST-X), modeled (MR-X), and wildlife 
receivers (Bio-X). MR-1a, MR1b, MR-9 and MR-10 are modeled noise-sensitive 
receivers. MR-1a is a modeled noise-sensitive receiver located on the north end of 
Folsom Prison and MR-1b is a modeled noise-sensitive receiver located on the east end 
of Folsom Prison. MR-9 is located at the eastern-most single-family residence that is 
located immediately southwest of the MIAD staging area and north of the intersection of 
Briggs Ranch Drive and East Natoma Street. MR-10 is located at the western end of 
Lorena Lane and immediately southeast of the Dike 7 staging area. These noise 
modeling locations are utilized because ambient noise level measurements were not 
conducted at these locations and, due to the activities at the Dike 7 and MIAD staging 
areas, it is important to know what type of noise would be generated by construction 
equipment at the noise modeling locations. The noise levels at the noise-sensitive 
receivers have been compared to the measured ambient noise levels to see if there 
would be noise impacts. The same process was also conducted for blasting and 
construction activities conducted outside of construction noise exempt hours for both 
Alternatives 2 and 3.  

2.3.1 Noise Prediction Model Results for Alternative 2 during Construction 
Noise Exempt Hours 

Under Alternative 2, the worst-case scenario is 2017 as the result of noise levels 
generated by construction activities during exempt hours. The area sources, and their 
respective PWLs, found in Table 18, are input into the CadnaA model to generate noise 
levels at ST, LT, MR, and Bio noise-sensitive sites. The noise contours generated by 
CadnaA for construction activities conducted during 2017 for Alternative 2 can be found 
in the DEIS/EIR. Table 23 displays the resulting Leq values at each noise-sensitive 
receiver. The City of Folsom uses the L50 metric as its baseline noise criterion, but 
comparing the Leq with the L50 results is a conservative model because Leq values are 
always higher than L50 values. 

Table 23. Measured Ambient Noise Levels and 
Noise Levels Due to Construction Activities for 
Alternative 2 in 2017 

Site ID 

Modeled Noise 
Level Due to 
Construction 

Activities (dBA 
Leq) 

L50 (ambient noise 
level in dBA from 7:00 
to 18:00 for LTs and 
daytime L50 for Bio 

and ST) 
MR-1a 49 n/a 
MR-1b 47 n/a 
LT-2 55 66 
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Table 23. Measured Ambient Noise Levels and 
Noise Levels Due to Construction Activities for 
Alternative 2 in 2017 

Site ID 

Modeled Noise 
Level Due to 
Construction 

Activities (dBA 

L50 (ambient noise 
level in dBA from 7:00 
to 18:00 for LTs and 
daytime L50 for Bio 

LT-3 64 46 
LT-4 52 73 
LT-5 45 45 
LT-6 48 47 
ST-7 49 43 
ST-8 58 40 
MR-9 57 n/a 
MR-10 61 n/a 
Bio-1 30 42 
Bio-2 46 49 
Bio-3 34 42 
Bio-4 40 51 
Bio-5 44 49 
Bio-6 46 51 
Bio-7 36 41 
Bio-8 31 57 

 

2.3.2 Noise Prediction Model Analysis for Alternative 2 during Construction 
Noise Exempt Hours 

Construction activities that would be conducted during construction noise exempt 
hours in the year 2017 for Alternative 2 of the Project will generate exterior noise levels 
which exceed significance criteria established by the City of Folsom at several noise-
sensitive receivers. The 50 dBA daytime L50 noise standard is exceeded at LT-2, LT-3, 
LT-4, ST-8, MR-9 and MR-10. At LT-2 and LT-4, the modeled Leq is below the 
measured daytime L50 and therefore, there would be no noise impacts at these noise-
sensitive receivers. Although the modeled noise levels due to daytime construction 
activities for Alternative 2 would exceed the L50 noise standard and existing ambient 
daytime L50s at LT-3, ST-8, MR-9, and MR-10, construction noise is exempt from local 
standards from 7:00 a.m. to 6:00 p.m. during weekdays and from 8:00 a.m. to 5:00 p.m. 
on weekends. The will be no significant noise impacts if construction activities are 
conducted within these construction noise exempt times.  
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If construction activities are conducted in between 6:00 p.m. and 10:00 p.m., then 
mitigation would be necessary in order to meet the daytime noise standard of 50 dBA 
L50 at all respective noise-sensitive receivers where the modeled Leq is above 50 dBA 
Leq. If construction activities are conducted in between 10:00 p.m. and 7:00 a.m., then 
mitigation would be necessary in order to meet the nighttime noise standard of 45 dBA 
L50 at all respective noise-sensitive receivers where the modeled Leq is above 45 dBA 
Leq.  

Noise levels would not exceed 60 dBA Leq at any wildlife receptor site, therefore 
there are no expected impacts to wildlife habitat. 

2.3.3 Noise Prediction Model Results for Alternative 3 during Construction 
Noise Exempt Hours 

Under Alternative 3, the worst-case scenario is 2013 as the result of noise levels 
generated by construction activities during exempt hours. The area sources, and their 
respective PWLs, found in Table 19, are input into the CadnaA model to generate noise 
levels at ST, LT, MR, and Bio noise-sensitive sites. The noise contours generated by 
CadnaA for construction activities conducted during 2013 for Alternative 3 can be found 
in the DEIS/EIR. Table 24 displays the resulting Leq values at each noise-sensitive 
receiver. 

Table 24. Measured Ambient Noise Levels and Noise Levels Due to Construction 
Activities for Alternative 3 in 2013  

Site ID 

Modeled Noise 
Level Due to 
Construction 

Activities (dBA 
Leq) 

L50 (ambient noise 
level in dBA from 7:00 
to 18:00 for LTs and 
daytime L50 for Bio 

and ST) 
MR-1a 54 n/a 
MR-1b 52 n/a 
LT-2 58 66 
LT-3 67 46 
LT-4 54 73 
LT-5 48 45 
LT-6 53 47 
ST-7 55 43 
ST-8 62 40 
MR-9 58 n/a 
MR-10 63 n/a 
Bio-1 35 42 
Bio-2 51 49 
Bio-3 38 42 
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Site ID 

Modeled Noise 
Level Due to 
Construction 

Activities (dBA 

L50 (ambient noise 
level in dBA from 7:00 
to 18:00 for LTs and 
daytime L50 for Bio 

Bio-4 44 51 
Bio-5 48 49 
Bio-6 48 51 
Bio-7 41 41 
Bio-8 36 57 

 

2.3.4 Noise Prediction Model Analysis for Alternative 3 Activities during 
Construction Noise Exempt Hours  

Construction activities that are proposed to be conducted during construction 
noise exempt hours in the year 2013 for Alternative 3 of the Project would generate 
exterior noise levels which exceed significance criteria established by the City of Folsom 
at several noise-sensitive receivers. The 50 dBA daytime L50 noise standard is 
exceeded at MR-1, LT-2, LT-3, LT-4, LT-6, ST-7, ST-8, MR-9, and MR-10. At LT-2 and 
LT-4, the modeled Leq is below the measured daytime L50 and therefore, there would be 
no noise impacts at these noise-sensitive receivers. Although the modeled noise levels 
due to daytime construction activities for Alternative 3 would exceed the L50 noise 
standard and existing ambient daytime L50s at MR-1, LT-3, LT-6, ST-7, ST-8, MR-9, and 
MR-10, construction noise is exempt from local standards from 7:00 a.m. to 6:00 p.m. 
during weekdays and from 8:00 a.m. to 5:00 p.m. on weekends. There would be no 
significant noise impacts if construction activities are conducted within these 
construction noise exempt times.  

If construction activities are conducted in between 6:00 p.m. and 10:00 p.m., then 
mitigation will be necessary in order to meet the daytime noise standard of 50 dBA L50 
at all respective noise-sensitive receivers where the modeled Leq is above 50 dBA Leq. If 
construction activities are conducted in between 10:00 p.m. and 7:00 a.m., then 
mitigation would be necessary in order to meet the nighttime noise standard of 45 dBA 
L50 at all respective noise-sensitive receivers where the modeled Leq is above 45 dBA 
Leq.  

Noise levels would not exceed 60 dBA Leq at any wildlife receptor site, therefore 
there are no expected impacts to wildlife habitat. 

2.3.5 Noise Prediction Model Results and Analysis for Alternative 2 during Non-
Exempt Construction Noise Hours  

There are several potential construction activities planned for Alternative 2 that 
may be conducted outside of construction noise exempt times. Batch plant activities 
would be conducted during non-exempt hours at one of the staging areas, but the 
location of the batch plant has yet to be determined. Non-exempt batch plant activities 
may be conducted at any time throughout the construction of the project. For Alternative 
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2, a worst-case scenario for construction activities conducted outside of construction 
noise exempt hours occurs in year 2016 when nighttime batch plant operations and “drill 
and shoot and dredging of rock in-the-wet” activities are conducted simultaneously. 
Table 25 displays the modeled noise levels at each noise-sensitive receiver due to only 
batch plant activities being conducted at each individual staging area, “drill and shoot 
and dredging of rock in-the-wet” activities, and batch plant activities being conducted 
simultaneously with “drill and shoot and dredging of rock in-the-wet” activities as a 
worst-case scenario for non-exempt generated construction noise in 2016.  

At Folsom Prison (MR-1a and MR-1b), LT-5, and LT-6, the 50 or 45 dBA L50 
exterior noise standards would not be exceeded due to any of the potential construction 
activities that may be conducted during non-exempt construction noise hours.  

At LT-2, if the batch plant is located at the Dike 7 staging area, the 50 dBA L50 
daytime and 45 dBA L50 nighttime exterior noise standards would be exceeded if “drill 
and shoot and dredging in-the-wet” activities are conducted outside of construction 
noise exempt hours simultaneously with batch plant activities. Batch plant activities 
alone, at the Dike 7 staging area, would generate noise levels that exceed the 45 dBA 
L50 nighttime exterior noise standard. The 45 dBA L50 nighttime exterior noise standard 
would also be exceeded during non-exempt hours if “drill and shoot and dredging in-the-
wet” activities are conducted without any batch plant activities being conducted 
simultaneously. For all of these potential noise impacts, mitigation would be necessary 
in order to prevent noise impacts at LT-2 as the result of construction activities being 
conducted outside of construction noise exempt hours. 

At LT-3, the 50 dBA L50 daytime and 45 dBA L50 nighttime exterior noise 
standards would be exceeded during non-exempt construction noise hours if “drill and 
shoot and dredging in-the-wet” activities are conducted. If batch plant activities are 
conducted during non-exempt hours at the Dike 7 staging area without any other 
construction activities taking place, the 50 dBA L50 daytime and 45 dBA L50 nighttime 
exterior noise standards would be exceeded. For all of these potential noise impacts, 
mitigation would be necessary in order to prevent noise impacts at LT-3 as the result of 
construction activities being conducted outside of construction noise exempt hours. 

At LT-4, the 45 dBA L50 nighttime exterior noise standard would be exceeded during 
non-exempt construction hours if batch plant activities are being conducted at the MIAD 
staging area. Mitigation would be necessary in order to prevent noise impacts at LT-4 if 
batch plant activities are conducted outside of construction noise exempt hours and 
occur from 10:00 p.m. and 7:00 a.m. 
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Table 25. Alternative 2 Modeled Noise Levels Due to Construction Activities Being Conducted during Non-
Exempt Construction Noise Hours (dBA Leq) 

Site ID 

MIAD 
Batch 
Plant 

Dike 7 
Batch 
Plant 

Overlook 
Batch 
Plant 

Prison 
Batch 
Plant 

Drill and 
Shoot and 
Dredging 
In-the-Wet 

MIAD Batch 
Plant w/ Drill 
and Shoot / 
Dredging In-

the-Wet 

Dike 7 Batch 
Plant w/ Drill 
and Shoot / 
Dredging In-

the-Wet 

Overlook 
Batch Plant 
w/ Drill and 

Shoot / 
Dredging In-

the-Wet 

Prison Batch 
Plant w/ Drill 
and Shoot / 
Dredging In-

the-Wet 
MR-1a 22 33 34 33 44 44 44 44 44 

MR-1b 17 31 32 28 41 41 42 42 42 

LT-2 31 48 30 26 47 47 50 47 47 

LT-3 33 59 40 29 55 55 60 55 55 

LT-4 46 21 26 16 41 47 41 41 41 

LT-5 36 24 23 17 37 39 37 37 37 

LT-6 21 26 32 37 43 43 43 43 44 

ST-7 19 22 35 27 45 45 45 45 45 

ST-8 42 33 36 24 51 51 51 51 51 

MR-9 51 32 29 22 44 52 44 44 44 

MR-10 25 57 34 27 49 49 58 49 49 

Bio-1 10 12 13 13 25 25 25 25 25 

Bio-2 11 22 29 35 41 41 41 41 42 

Bio-3 13 15 16 15 28 29 29 29 29 

Bio-4 24 24 20 17 34 34 34 34 34 

Bio-5 32 27 23 17 37 38 37 37 37 

Bio-6 38 26 23 18 37 40 37 37 37 

Bio-7 24 19 16 14 30 31 30 30 30 

Bio-8 9 11 14 13 27 27 27 27 27 
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At ST-7, the 45 dBA L50 nighttime exterior noise standard would be exceeded 
during non-exempt construction hours if “drill and shoot and dredging in-the-wet” 
activities are conducted. Mitigation would be necessary in order to prevent noise 
impacts at ST-7 as the result of construction activities being conducted outside of 
construction noise exempt hours. 

At ST-8 (Folsom Point), the 50 dBA L50 daytime and 45 dBA L50 nighttime 
exterior noise standards would be exceeded during non-exempt construction noise 
hours if “drill and shoot and dredging in-the-wet” activities are conducted. ST-8 is 
modeled near the north end of the parking lot and, although Table 25 indicates a 
modeled 42 dBA Leq from batch plant activities at the MIAD staging area, there may be 
higher levels of noise at other areas of the Folsom Point that may exceed the 50 dBA 
L50 daytime and 45 dBA L50 nighttime exterior noise standards if batch plant activities 
are conducted outside of construction noise exempt times. However, since Folsom 
Point is a day-use facility, it is assumed that recreationists would not be present during 
non-exempt hours, and this effect is consisted less than significant. 

At MR-9, the 50 dBA L50 daytime and 45 dBA L50 nighttime exterior noise 
standards would be exceeded during non-exempt construction noise hours if batch plant 
activities are conducted at the MIAD staging area. Mitigation would be necessary in 
order to prevent noise impacts at MR-9 as the result of batch plant activities being 
conducted outside of construction noise exempt hours. 

At MR-10, if the batch plant is located at the Dike 7 staging area, the 50 dBA L50 
daytime and 45 dBA L50 nighttime exterior noise standards would be exceeded during 
non-exempt construction noise hours. If “drill and shoot and dredging in-the-wet” 
activities are conducted outside of construction noise exempt hours, the 45 dBA L50 
nighttime noise standard would be exceeded. For all of these potential noise impacts, 
mitigation would be necessary in order to prevent noise impacts at MR-10 as the result 
of construction activities being conducted outside of construction noise exempt hours. 

Noise levels would not exceed 60 dBA Leq at any wildlife receptor site, therefore 
there are no expected impacts to wildlife habitat during non-exempt construction noise 
hours. 

2.3.6 Noise Prediction Model Results and Analysis for Alternative 3 Non-
Exempt Construction Noise Hours Activities 

There are several potential construction activities planned for Alternative 3 that 
may be conducted outside of construction noise exempt times. Batch plant activities 
would be conducted during non-exempt hours at one of the staging areas, but the 
location of the batch plant has yet to be determined. Non-exempt batch plant activities 
may potentially be conducted at any time throughout the construction of the project. For 
Alternative 3, a worst-case scenario for construction activities being conducted outside 
of construction noise exempt hours would occur in year 2013 when nighttime batch 
plant operations and common dredging below cofferdam activities are conducted 
simultaneously. Table 26 displays the modeled noise levels at each noise-sensitive 
receiver due to only batch plant activities being conducted at each individual staging 
area, “common dredging below cofferdam” activities, and batch plant activities being 
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conducted simultaneously with “common dredging below cofferdam” activities as a 
worst-case scenario for non-exempt generated construction noise in 2013.  

At Folsom Prison (MR-1a and MR-1b), LT-5, and LT-6, the 50 or 45 dBA L50 
exterior noise standards would not be exceeded due to any of the potential construction 
activities that may be conducted during non-exempt construction noise hours. 
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Table 26. Alternative 3 Modeled Noise Levels Due to Construction Activities Being Conducted during Non-
Exempt Construction Noise Hours (dBA Leq) 

Site 
ID 

MIAD 
Batch 
Plant 

Dike 
7 

Batch 
Plant 

Overlook 
Batch 
Plant 

Prison 
Batch 
Plant 

Common 
Dredge 
Below 

Cofferdam

MIAD 
Batch 

Plant w/ 
Common 
Dredge 
Below 

Cofferdam

Dike 7 
Batch 

Plant w/ 
Common 
Dredge 
Below 

Cofferdam

Overlook 
Batch 

Plant w/ 
Common 
Dredge 
Below 

Cofferdam 

Prison 
Batch Plant 

w/ 
Common 
Dredge 
Below 

Cofferdam 
MR-1a 22 33 34 33 44 44 44 44 44 

MR-1b 17 31 32 28 42 42 42 42 42 

LT-2 31 48 30 26 47 47 50 47 47 

LT-3 33 59 40 29 56 56 60 56 56 

LT-4 46 21 26 16 41 47 41 41 41 

LT-5 36 24 23 17 37 40 38 37 37 

LT-6 21 26 32 37 43 43 43 44 44 

ST-7 19 22 35 27 45 45 45 45 45 

ST-8 42 33 36 24 51 52 51 51 51 

MR-9 51 32 29 22 44 52 45 44 44 

MR-10 25 57 34 27 49 49 58 49 49 

Bio-1 10 12 13 13 26 26 26 26 26 

Bio-2 11 22 29 35 41 41 41 41 42 

Bio-3 13 15 16 15 29 29 29 29 29 

Bio-4 24 24 20 17 34 35 35 34 34 

Bio-5 32 27 23 17 37 38 38 37 37 

Bio-6 38 26 23 18 37 41 37 37 37 

Bio-7 24 19 16 14 31 31 31 31 31 

io-8 9 11 14 13 27 27 27 27 27 
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At LT-2, if the batch plant is located at the Dike 7 staging area, the 50 dBA L50 
daytime and 45 dBA L50 nighttime exterior noise standards would be exceeded if 
“common dredging below cofferdam” activities are conducted outside of construction 
noise exempt hours simultaneously with batch plant activities. Batch plant activities 
alone, at the Dike 7 staging area, will generate noise levels that exceed the 45 dBA L50 
nighttime exterior noise standard. The 45 dBA L50 nighttime exterior noise standard 
would also be exceeded during non-exempt hours if “common dredging below 
cofferdam” activities are conducted without any batch plant activities being conducted 
simultaneously. For all of these potential noise impacts, mitigation would be necessary 
in order to prevent noise impacts at LT-2 as the result of construction activities being 
conducted outside of construction noise exempt hours. 

At LT-3, the 50 dBA L50 daytime and 45 dBA L50 nighttime exterior noise 
standards would be exceeded during non-exempt construction noise hours if “common 
dredging below cofferdam” activities are conducted. If batch plant activities are 
conducted during non-exempt hours at the Dike 7 staging area without any other 
construction activities taking place, the 50 dBA L50 daytime and 45 dBA L50 nighttime 
exterior noise standards would be exceeded. For all of these potential noise impacts, 
mitigation would be necessary in order to prevent noise impacts at LT-3 as the result of 
construction activities being conducted outside of construction noise exempt hours. 

At LT-4, the 45 dBA L50 nighttime exterior noise standard would be exceeded 
during non-exempt construction hours if batch plant activities are conducted at the 
MIAD staging area. Mitigation would be necessary in order to prevent noise impacts at 
LT-4 if batch plant activities are conducted outside of construction noise exempt hours 
and occur from 10:00 p.m. and 7:00 a.m. 

At ST-7, the 45 dBA L50 nighttime exterior noise standard would be exceeded 
during non-exempt construction hours if “common dredging below cofferdam” activities 
are conducted. Mitigation would be necessary in order to prevent noise impacts at ST-7 
as the result of construction activities being conducted outside of construction noise 
exempt hours. 

At ST-8 (Folsom Point), the 50 dBA L50 daytime and 45 dBA L50 nighttime 
exterior noise standards would be exceeded during non-exempt construction noise 
hours if “common dredging below cofferdam” activities are conducted. ST-8 is modeled 
near the north end of the parking lot and, although Table 26 indicates a modeled 42 
dBA Leq generated by batch plant activities at the MIAD staging area, there may be 
higher levels of noise at other areas of the Folsom Point that may exceed the 50 dBA 
L50 daytime and 45 dBA L50 nighttime exterior noise standards if batch plant activities 
are conducted outside of construction noise exempt times. However, since Folsom 
Point is a day-use facility, it is assumed that recreationists would not be present during 
non-exempt hours.  As a result, this effect is considered less than significant.   

At MR-9, the 50 dBA L50 daytime and 45 dBA L50 nighttime exterior noise 
standards would be exceeded during non-exempt construction noise hours if batch plant 
activities are conducted at the MIAD staging area and if “common dredging below 
cofferdam” activities are conducted simultaneously with batch plant activities at the 
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MIAD staging area, then the 45 dBA L50 nighttime exterior noise standard will be 
exceeded. For all of these potential noise impacts, mitigation would be necessary in 
order to prevent noise impacts at MR-9 as the result of construction activities being 
conducted outside of construction noise exempt hours. 

At MR-10, if the batch plant is located at the Dike 7 staging area, the 50 dBA L50 
daytime and 45 dBA L50 nighttime exterior noise standards would be exceeded during 
non-exempt construction noise hours. If “common dredging below cofferdam” activities 
are conducted outside of construction noise exempt hours, the 45 dBA L50 nighttime 
noise standard would be exceeded. For all of these potential noise impacts, mitigation 
would be necessary in order to prevent noise impacts at MR-10 as the result of 
construction activities being conducted outside of construction noise exempt hours. 

Noise levels would not exceed 60 dBA Leq at any wildlife receptor site, therefore 
there are no expected impacts to wildlife habitat during non-exempt construction noise 
hours. 

2.3.7 Noise Prediction Model Results and Analysis for Blasting Activities 

A noise modeling program known as BNoise2 is used in order to determine the 
sound power level of an individual blast. Assumptions are made based on data provided 
by the USACE and information in Appendix E (Technical Noise Report) of the 2010 
EA/IS for the Joint Federal Project for the Construction of the Control Structure and 
Lining of the Spillway Chute and Stilling Basin. The following assumptions are: 

 There would be approximately 400 blasts in-the-wet and 200 blasts in-the-dry 
from February 2014 to August 2017 (approximately 1,100 days of work) for 
Alternative 2. This results in an approximately one blast every other day 

 There would be approximately 200 blasts in-the-wet and 280 blasts in-the-dry 
from February 2014 to August 2017 (approximately 1,100 days of work) for 
Alternative 3. This results in approximately one blast every other day 

 Ammonium nitrate and fuel oil (ANFO) charges would be used 
 A charge weight of 44 pounds would be packed in 20-foot deep borings 
 The borings would be spaced 5 feet apart in a 20-foot-wide bench 
 The most charges that would be used during any blast is 75 charges 

Using the assumptions above, BNoise2 calculated a SPL of 84.5 dBC SEL at 
328 feet for one charge. If 75 charges are used, the PWL would be 141.2 dBA at 328 
feet. This PWL is input into the CadnaA model at the approach channel excavation area 
in order to account for changes in topography. Table 27 shows the resulting SELs at 
each noise-sensitive receiver.  
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Table 27. Noise Levels at Noise-Sensitive 
Receivers due to Individual Blasts 

Site ID 

Noise Level 
due to 

Individual 
Blast (dBA 

SEL) 
MR-1a 54 
MR-1b 50 
LT-2 48 
LT-3 60 
LT-4 45 
LT-5 51 
LT-6 57 
ST-7 60 
ST-8 59 
MR-9 54 
MR-10 51 
Bio-1 40 
Bio-2 55 
Bio-3 43 
Bio-4 41 
Bio-5 45 
Bio-6 50 
Bio-7 44 
Bio-8 44 

 

Blasting would be conducted during construction noise exempt hours and would 
only be at the noise levels listed in Table 27 for no more than a few seconds. This would 
not significantly increase any of the modeled Leqs for other construction noise exempt 
hour activities. There would be no noise impacts at human or wildlife noise-sensitive 
receivers due to blasting.  

2.3.8 Noise Impacts on Fish 

Potential Impacts on Fish. As identified previously, underwater sound from 
blasting and pile driving has the potential to impact fish inhabiting Folsom Lake. 
Noise potentially causes both auditory and non-auditory effects on fish. The non-
auditory effects of noise may be obvious, for instance when an underwater 
detonation of explosives results in floating dead fish. Other injuries, such as swim 
bladder rupture in fish, may be shown only by dissection of exposed individuals. 
These adverse impacts only occur at high levels of sound, typically within tens, or 
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at most a few hundred meters of underwater blasts, and hence affect relatively 
small areas and numbers of individuals (Nedwell and Edwards 2004). 

The auditory effects of sound include temporary or permanent noise-induced 
deafness. Behavioral effects elicited by underwater noise can include a startle reaction 
or a species avoiding an area of high noise. Such responses are poorly understood or 
documented, yet behavioral effects may have an influence over great ranges, often 
kilometers, reaching much larger numbers of individuals. Fish response to sound can 
also be varied, ranging from the classic fright response that results in a startle behavior 
and sudden burst of short duration and distance swimming, to other responses such as 
packing or balling, polarizing, increasing swimming speed, diving, or avoidance (Olsen 
1969).  

Extremely loud sound levels can have very negative effects on fish including 
temporary or permanent deafness, tissue damage, and even acute mortality. The most 
severe instances, often associated with explosive sources, result from a high amplitude 
shock wave caused by the initial impulse and the negative pressure wave reflected by 
the water surface (Turnpenny and Nedwell 1994; Houghton and Munday 1987). Tissue 
damage arises when the wave passes through tissues of different densities. A wave 
passed through the tissues at different speeds can result in a shear environment, and in 
extreme cases the tissues can be torn apart. This is most severe where tissue density 
differences are the greatest, which in the case of demersal fish, is at the muscle - swim 
bladder interface (Turnpenny and Nedwell 1994). 

This physical trauma, often termed barotrauma, has a direct impact on the fish 
and health of the fish. The degree of this impact has been characterized as a numerical 
scale (O’Keefe and Young 1984; based on an earlier scale developed by Hubbs et al. 
1960). These numerical explosion damage criteria for fish cover the range of gross 
visible effects from exposure to large high amplitude shockwaves: 

1. No damage (fish survives) 

2. Light hemorrhaging (fish survives) 

3. Light hemorrhaging and some kidney damage (impaired escape response 
and possible increased vulnerability to predation) 

4. Swimbladder bursts and gross kidney damage (fish killed) 

5. Incomplete body wall break and gross internal damage (fish killed) 

6. Complete rupture of body cavity and organ destruction (fish killed) 

While this range is diagnostic for direct trauma due to high amplitude 
shockwaves, it also applies for high intensity sound waves generated by other sources 
such as impact pile driving. 

This definition of direct effects also implies indirect effects to fish due to noise 
impacts. These indirect effects usually manifest themselves as a reduction in the ability 
to evade predation (stunning, or reduced swimming ability), a change in behavior that 
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leads to increased exposure to predation (inability to access a refuge habitat), or an 
inability to detect predators or prey effectively (temporary or permanent deafness).  

The underwater sound levels associated with blasting depends on the size of the 
charge. 

Blasting In-the-Wet. Wet blasting will generate very little airborne noise, but has 
the potential to kill fish in Folsom Lake. It is likely that some fish will be killed 
during wet blasting. Recommended mitigation procedures are described in the 
mitigation section.  

Drilling In-the-Wet. Drilling generates noise from both the drill bit striking the rock 
near the collar of the holes, as well as from mechanical equipment and 
compressors used on the drills. If the drilling occurs with three or more feet of 
water, noise made from drill bit striking the rock will be almost immeasurable in 
air. Drilling from platforms will not occur in less than 35 feet of water, and thus is 
not expected to generate measurable noise in air. It is likely that some fish will be 
disturbed during drilling, but underwater sound levels are not expected to result 
in injury or death to fish.  

2.4 Mitigation 

The following measures would be implemented in order to reduce noise effects in 
the vicinity of construction for the project and in order to attempt to meet the respective 
daytime and nighttime exterior noise standards of 50 and 45 dBA L50. Mitigation 
measures would be implemented to reduce noise from the following activities outside of 
noise exempt hours: batch plant operations, “dredging activities common to rock”, “drill 
and shoot and dredging in-the-wet” activities, activities relating to four 1,500 cfm 
compressors running during “set up and operation of the bubble and/or silt curtain”, 
“common dredging below cofferdam” activities, and “dewatering” activities behind the 
cofferdam. , Mitigation measures would include: 

 Conduct construction activities during construction noise exempt hours 
 For construction activities being conducted outside of construction noise 

exempt hours, the Contractor will obtain a permit from the City and County 
 Contractor will be responsible for maintaining equipment in best possible 

working condition 
 Each piece of construction equipment should be fitted with efficient, well-

maintained mufflers that reduce equipment noise emissions in order to reduce 
noise emission levels from equipment and vehicles at the project site 

 Schedule truck loading, unloading, and hauling operations so as to reduce 
noise levels due to construction during non-exempt construction hours 

 Locate construction equipment as far as possible from nearby noise-sensitive 
receptors 

 Situate construction equipment so that natural berms or aggregate stockpiles 
are located in between the equipment and noise-sensitive receptors 

 Enclose pumps that are not submerged and enclose above-ground conveyor 
systems in acoustically treated enclosures 
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 Lining or covering hoppers, conveyor transfer points, storage bins and chutes 
with sound-deadening material 

 Acoustically attenuating shielding (barriers) and shrouds should be used 
when possible 

 Using blast mats to cover blasts in order to minimize the possibility of fly rock 
 Use of bubble curtains around under water blasting activities 

If all of these mitigation procedures are put into practice for Alternatives 2 and 3, 
there is still the potential for construction activities that are conducted during non-
exempt hours to exceed the daytime and nighttime noise standards at noise-sensitive 
receptors.  

Specific mitigation measures should be utilized in order to reduce noise levels 
from blasting. The BMPs listed below assume use of the standard practice of linear 
(rather than spherical) charges, and standard timing separation of 8 milliseconds to 
reduce cumulative effects between adjacent charges. BMPs include:  

 Designing efficient detonations (“blast design”) that fracture the rock with 
minimal energy released to surrounding water.[1] Efficient detonations are 
achieved by: 

o Establishing a not-to-exceed peak pressure-change (over-pressure) limit 
of 100kPa (14.5 psi).  

o Controlling maximum pressure thresholds by establishing cautious charge 
confinement rules regarding the type and amount of stemming[2] (material 
placed in the upper portions of blast holes), and the amount of confining 
rock burden between charges and the free or open face to which they 
break.  

o Monitoring peak blast-induced pressure and impulse; 

o Requiring the use of multiple time-sequenced charges that will reduce the 
cumulative impacts on the water environment;  

o Timing blasting when fish tend to be in streams in northern tributaries far 
from the blast site, e.g., February through June for rainbow trout; the 
timing of spawning of Chinook salmon in Folsom Lake is not well 
characterized.  

o Setting off small charges (“scare charges”) or firing air-cannons into the 
water before blasting to chase fish from the blast area;  

                                            
[1] The use of stemming to confine blasts, results in several typically listed BMPs becoming less necessary to 

minimize the impact of the underwater blast on fish. Stemming is used to control extreme peak pressures spikes 
released in the water. Another method of removing steep peak pressure spikes is to specify the burn rate of the 
exploding charge or Velocity of Detonation (VOD) which impacts the relative amounts of gas versus shock energy. 
Specifying the explosive properties, therefore, is not necessary as a BMP when proper stemming is utilized.  

[2] Stemming is the practice of placing inert material on the top of the charge to help confine the energy released by 
the charge to the material to be demolished, and reduce the energy released to the water or air. 
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o Grouping continuous periods of noisy work or simultaneous noisy work 
(e.g., multiple drill barges) to prevent the fish from re-entering the area 
during short quiet periods); 

o Using air curtains or bubble curtains to attenuate pressure waves. Air 
supply to bubble pipes would be provided by clean-air compressors that 
contain no oil or other contaminants. 

o Not using ammonium nitrate-fuel oil mixtures (ANFO) in or near water 
because they will not function as desired and if released into water they 
will dissolve and release toxic by-products (ammonia and nitrates) 

 For drilling activities in the water, BMP’s include the use of down-the-hole-
hammers, which produce much less noise than top-hammer drills from the 
striking bar.  

2.5 Cumulative 

There is the potential for future construction activities that are conducted 
concurrently throughout the life of the Folsom Dam JFP and involved with other projects 
in the vicinity of the Project to temporarily increase noise levels in the surrounding 
areas. The projects include: 

 Johnny Cash Folsom Prison Blues Trail: Historic Truss Bridge to Green 
Valley Road Segment 

 Raw Water Bypass Pipeline Project 
 Central California Area Office Building Replacement Project 
 Lower American River Salmonid Spawning Gravel Augmentation and Side-

channel Habitat Establishment Program 
 Folsom Dam Safety and Flood Damage Reduction Project Ongoing 

Construction Activities 
 Widening of Green Valley Road 
 Folsom Dam Raise 

Simultaneous construction of these projects would increase noise levels, from 
onsite construction and transport of materials. The worst case assumption indicates that 
simultaneous construction could potentially increase source noise emissions by 3 dBA. 
If these construction projects are implemented concurrently, the combined cumulative 
effects could be above significance thresholds. If this were the case, each project would 
need to mitigate individual noise effects which could decrease overall cumulative 
effects. However, without consideration of scheduling and sequence of activities, 
determination of whether concurrent construction projects within and adjacent to Folsom 
Lake could have significant cumulative noise effects is not possible. Construction 
involved with both the Folsom Dam JFP and the projects listed above are temporary in 
nature and, therefore, there would be no cumulative noise effects other than increases 
in noise levels during simultaneous construction activities. 
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2.6 Summary/Conclusion 

The largest noise impacts from the proposed Project are due to construction 
activities being conducted outside of construction noise exempt hours. The only 
construction activities that would potentially be conducted during non-exempt 
construction noise hours that would not exceed noise significance criteria would be if 
batch plants activities were conducted at either the Overlook or Prison staging areas 
with no other construction taking place at the approach channel excavation and spur 
dike construction areas. Most construction activities that would potentially be conducted 
during non-exempt construction noise hours for Alternatives 2 and 3 would exceed the 
City of Folsom’s daytime and nighttime exterior noise standards of 50 and 45 dBA L50 at 
some of the noise-sensitive receivers. If the batch plant is located at the MIAD or Dike 7 
staging areas and they are the only activities being conducted outside of construction 
noise exempt hours, then there would still be noise impacts at noise-sensitive receivers. 
Other activities conducted outside of construction noise exempt hours at the approach 
channel excavation and spur dike construction areas would generate noise impacts at 
some noise-sensitive receivers with or without batch plant activities being conducted 
simultaneously. Mitigation would be necessary in order to reduce noise impacts, but 
even with mitigation, there is the potential for noise impacts outside of construction 
noise exempt hours.  

Noise levels would not exceed the 60 dBA Leq at wildlife receptor sites. There are 
no expected noise impacts. 
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LT-2 (Tacana Drive and E. Natoma St.) 

Date Start Time End Time 

Hourly 
Leq 

(dBA) 
3/25/2009 17:00:00 18:00:00 68.9 
3/25/2009 18:00:00 19:00:00 68.4 
3/25/2009 19:00:00 20:00:00 67.8 
3/25/2009 20:00:00 21:00:00 65.9 
3/25/2009 21:00:00 22:00:00 65.7 
3/25/2009 22:00:00 23:00:00 62.9 
3/25/2009 23:00:00 0:00:00 60.0 
3/26/2009 0:00:00 1:00:00 56.6 
3/26/2009 1:00:00 2:00:00 56.9 
3/26/2009 2:00:00 3:00:00 51.5 
3/26/2009 3:00:00 4:00:00 58.8 
3/26/2009 4:00:00 5:00:00 57.1 
3/26/2009 5:00:00 6:00:00 63.8 
3/26/2009 6:00:00 7:00:00 67.6 
3/26/2009 7:00:00 8:00:00 68.3 
3/26/2009 8:00:00 9:00:00 69.4 
3/26/2009 9:00:00 10:00:00 68.4 
3/26/2009 10:00:00 11:00:00 67.8 
3/26/2009 11:00:00 12:00:00 69.0 
3/26/2009 12:00:00 13:00:00 68.1 
3/26/2009 13:00:00 14:00:00 68.6 
3/26/2009 14:00:00 15:00:00 69.1 
3/26/2009 15:00:00 16:00:00 68.8 
3/26/2009 16:00:00 17:00:00 69.4 
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LT-3 (Mountain View Dr.) 

Date Start Time End Time 

Hourly 
Leq 

(dBA) 
3/24/2009 15:00:00 16:00:00 47.5 
3/24/2009 16:00:00 17:00:00 46.3 
3/24/2009 17:00:00 18:00:00 48.7 
3/24/2009 18:00:00 19:00:00 45.7 
3/24/2009 19:00:00 20:00:00 43.1 
3/24/2009 20:00:00 21:00:00 42.2 
3/24/2009 21:00:00 22:00:00 42.1 
3/24/2009 22:00:00 23:00:00 41.1 
3/24/2009 23:00:00 0:00:00 40.7 
3/25/2009 0:00:00 1:00:00 35.9 
3/25/2009 1:00:00 2:00:00 34.7 
3/25/2009 2:00:00 3:00:00 32.8 
3/25/2009 3:00:00 4:00:00 34.3 
3/25/2009 4:00:00 5:00:00 37.6 
3/25/2009 5:00:00 6:00:00 42.0 
3/25/2009 6:00:00 7:00:00 46.4 
3/25/2009 7:00:00 8:00:00 49.9 
3/25/2009 8:00:00 9:00:00 50.6 
3/25/2009 9:00:00 10:00:00 47.6 
3/25/2009 10:00:00 11:00:00 47.9 
3/25/2009 11:00:00 12:00:00 49.5 
3/25/2009 12:00:00 13:00:00 50.5 
3/25/2009 13:00:00 14:00:00 50.9 
3/25/2009 14:00:00 15:00:00 50.7 
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LT-4 (E. Natoma St. and Green Valley Rd.) 

Date Start Time End Time 

Hourly 
Leq 

(dBA) 
3/24/2009 14:00:00 15:00:00 73.8 
3/24/2009 15:00:00 16:00:00 73.9 
3/24/2009 16:00:00 17:00:00 74.1 
3/24/2009 17:00:00 18:00:00 74.1 
3/24/2009 18:00:00 19:00:00 73.8 
3/24/2009 19:00:00 20:00:00 72.2 
3/24/2009 20:00:00 21:00:00 71.2 
3/24/2009 21:00:00 22:00:00 71.2 
3/24/2009 22:00:00 23:00:00 68.1 
3/24/2009 23:00:00 0:00:00 65.4 
3/25/2009 0:00:00 1:00:00 62.5 
3/25/2009 1:00:00 2:00:00 61.0 
3/25/2009 2:00:00 3:00:00 58.0 
3/25/2009 3:00:00 4:00:00 60.1 
3/25/2009 4:00:00 5:00:00 65.1 
3/25/2009 5:00:00 6:00:00 70.1 
3/25/2009 6:00:00 7:00:00 73.2 
3/25/2009 7:00:00 8:00:00 75.2 
3/25/2009 8:00:00 9:00:00 75.0 
3/25/2009 9:00:00 10:00:00 73.3 
3/25/2009 10:00:00 11:00:00 73.5 
3/25/2009 11:00:00 12:00:00 73.1 
3/25/2009 12:00:00 13:00:00 72.9 
3/25/2009 13:00:00 14:00:00 74.1 
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LT-5 (Shadowfax Court) 

Date Start Time End Time 

Hourly 
Leq 

(dBA) 
3/24/2009 13:00:00 14:00:00 50.9 
3/24/2009 14:00:00 15:00:00 46.0 
3/24/2009 15:00:00 16:00:00 49.0 
3/24/2009 16:00:00 17:00:00 48.9 
3/24/2009 17:00:00 18:00:00 50.8 
3/24/2009 18:00:00 19:00:00 57.5 
3/24/2009 19:00:00 20:00:00 48.5 
3/24/2009 20:00:00 21:00:00 47.9 
3/24/2009 21:00:00 22:00:00 49.0 
3/24/2009 22:00:00 23:00:00 41.4 
3/24/2009 23:00:00 0:00:00 39.8 
3/25/2009 0:00:00 1:00:00 39.5 
3/25/2009 1:00:00 2:00:00 34.1 
3/25/2009 2:00:00 3:00:00 36.4 
3/25/2009 3:00:00 4:00:00 33.1 
3/25/2009 4:00:00 5:00:00 37.1 
3/25/2009 5:00:00 6:00:00 44.1 
3/25/2009 6:00:00 7:00:00 50.2 
3/25/2009 7:00:00 8:00:00 50.1 
3/25/2009 8:00:00 9:00:00 49.3 
3/25/2009 9:00:00 10:00:00 44.9 
3/25/2009 10:00:00 11:00:00 44.0 
3/25/2009 11:00:00 12:00:00 43.3 
3/25/2009 12:00:00 13:00:00 45.7 

 



APPENDIX A LONG-TERM MEASUREMENT DATA 

January 2012 67 Folsom Dam (JFP) Environmental Study 

LT-6 (East of Folsom Auburn Rd. and Pierpoint 
Circle) 

Date Start Time End Time 

Hourly 
Leq 

(dBA) 
3/24/2009 15:00:00 16:00:00 56.8 
3/24/2009 16:00:00 17:00:00 54.5 
3/24/2009 17:00:00 18:00:00 49.6 
3/24/2009 18:00:00 19:00:00 40.8 
3/24/2009 19:00:00 20:00:00 47.1 
3/24/2009 20:00:00 21:00:00 45.9 
3/24/2009 21:00:00 22:00:00 41.6 
3/24/2009 22:00:00 23:00:00 38.2 
3/24/2009 23:00:00 0:00:00 35.7 
3/25/2009 0:00:00 1:00:00 34.4 
3/25/2009 1:00:00 2:00:00 35.4 
3/25/2009 2:00:00 3:00:00 31.7 
3/25/2009 3:00:00 4:00:00 36.4 
3/25/2009 4:00:00 5:00:00 33.5 
3/25/2009 5:00:00 6:00:00 38.2 
3/25/2009 6:00:00 7:00:00 41.5 
3/25/2009 7:00:00 8:00:00 45.9 
3/25/2009 8:00:00 9:00:00 49.0 
3/25/2009 9:00:00 10:00:00 45.4 
3/25/2009 10:00:00 11:00:00 51.1 
3/25/2009 11:00:00 12:00:00 49.1 
3/25/2009 12:00:00 13:00:00 48.8 
3/25/2009 13:00:00 14:00:00 51.0 
3/25/2009 14:00:00 15:00:00 52.7 

 

 



APPENDIX B SHORT-TERM MEASUREMENT DATA 

January 2012 68 Folsom Dam (JFP) Environmental Study 

Site 
ID Location 

Start 
Date 

Start 
Time  

(10 min. 
Meas.) 

Leq 
(dBA)

Lmax 
(dBA)

Lmin 
(dBA)

L90 
(dBA) 

L50 
(dBA)

L10 
(dBA)

ST-2 Tacana Dr. 
and E. Natoma 
St. 

3/25/2009 16:40:00 66.2 79.5 39.6 47.4 63.8 69.9 

ST-2 Tacana Dr. 
and E. Natoma 
St. 

3/25/2009 16:50:00 67.7 86.8 40.7 52.2 64.7 71.1 

ST-2 Tacana Dr. 
and E. Natoma 
St. 

3/25/2009 20:28:00 63.0 79.7 39.2 45.3 53.3 67.2 

ST-2 Tacana Dr. 
and E. Natoma 
St. 

3/25/2009 20:39:00 62.4 78.5 41.9 45.5 55.1 66.7 

ST-2 Tacana Dr. 
and E. Natoma 
St. 

3/26/2009 0:11:00 53.0 71.3 31.9 34.7 38.3 53.0 

ST-2 Tacana Dr. 
and E. Natoma 
St. 

3/26/2009 0:21:00 53.6 72.4 32.6 35.1 38.7 53.0 

ST-3 Mountain View 
Dr. 

3/24/2009 17:25:00 45.1 61.0 36.1 39.6 42.9 47.6 

ST-3 Mountain View 
Dr. 

3/24/2009 17:35:00 46.1 60.7 39.2 41.7 44.5 48.7 

ST-3 Mountain View 
Dr. 

3/24/2009 20:40:00 41.1 53.7 35.5 37.9 40.5 43.3 

ST-3 Mountain View 
Dr. 

3/24/2009 20:51:00 40.1 57.6 34.5 36.6 39.3 42.1 

ST-3 Mountain View 
Dr. 

3/24/2009 22:49:00 40.7 55.8 33.3 35.9 39.5 43.7 

ST-3 Mountain View 
Dr. 

3/24/2009 22:59:00 39.0 54.3 33.2 35.4 37.5 41.4 

ST-4 E. Natoma St. 
and Green 
Valley Rd. 

3/24/2009 17:52:00 70.5 87.3 44.9 55.6 69.2 73.8 

ST-4 E. Natoma St. 
and Green 
Valley Rd. 

3/24/2009 18:02:00 70.8 79.8 51.6 60.1 69.6 74.1 

ST-4 E. Natoma St. 
and Green 
Valley Rd. 

3/24/2009 21:08:00 69.4 83.4 47.2 57.8 67.2 73.0 



APPENDIX B SHORT-TERM MEASUREMENT DATA 

January 2012 69 Folsom Dam (JFP) Environmental Study 

Site 
ID Location 

Start 
Date 

Start 
Time  

(10 min. 
Meas.) 

Leq 
(dBA)

Lmax 
(dBA)

Lmin 
(dBA)

L90 
(dBA) 

L50 
(dBA)

L10 
(dBA)

ST-4 E. Natoma St. 
and Green 
Valley Rd. 

3/24/2009 21:18:00 69.6 84.4 46.7 57.2 67.0 73.6 

ST-4 E. Natoma St. 
and Green 
Valley Rd. 

3/24/2009 23:46:00 60.4 75.2 31.8 36.0 46.5 65.4 

ST-4 E. Natoma St. 
and Green 
Valley Rd. 

3/24/2009 23:56:00 62.8 81.4 31.4 36.3 47.6 66.5 

ST-5 Shadowfax Ct. 3/24/2009 18:18:00 60.9 78.4 43.3 47.3 50.9 59.8 
ST-5 Shadowfax Ct. 3/24/2009 18:28:00 52.4 71.3 43.2 45.6 48.4 51.3 
ST-5 Shadowfax Ct. 3/24/2009 21:34:00 47.4 62.7 40.9 44.2 46.9 49.4 
ST-5 Shadowfax Ct. 3/24/2009 21:45:00 50.7 62.8 40.7 44.0 46.8 53.0 
ST-5 Shadowfax Ct. 3/24/2009 23:18:00 41.7 70.6 30.7 34.9 38.7 42.7 
ST-5 Shadowfax Ct. 3/24/2009 23:29:00 41.3 60.5 31.5 35.8 39.6 44.2 
ST-6 East of Folsom 

Auburn Rd. 
and Robin Ln. 

3/25/2009 15:19:00 50.2 64.8 36.6 40.1 44.3 55.0 

ST-6 East of Folsom 
Auburn Rd. 
and Robin Ln. 

3/25/2009 15:29:00 50.9 72.9 41.1 45.4 48.8 53.6 

ST-6 East of Folsom 
Auburn Rd. 
and Robin Ln. 

3/25/2009 19:52:00 40.6 60.6 32.3 34.7 36.9 42.1 

ST-6 East of Folsom 
Auburn Rd. 
and Robin Ln. 

3/25/2009 20:02:00 42.6 59.9 35.0 38.3 40.7 45.4 

ST-6 East of Folsom 
Auburn Rd. 
and Robin Ln. 

3/25/2009 23:31:00 35.4 51.7 31.2 32.6 34.2 37.1 

ST-6 East of Folsom 
Auburn Rd. 
and Robin Ln. 

3/25/2009 23:41:00 34.9 47.6 29.6 31.1 32.8 36.1 

ST-7 Beals Point 
(Campground)

3/24/2009 15:11:00 48.9 71.1 38.0 40.8 43.2 51.1 

ST-7 Beals Point 
(Campground)

3/24/2009 15:22:00 49.0 79.2 35.9 39.1 42.2 46.4 

ST-8 Folsom Point  3/24/2009 16:57:00 43.7 57.7 34.8 37.1 39.6 47.7 
ST-8 Folsom Point  3/24/2009 17:07:00 41.3 52.8 35.6 37.5 39.1 44.7 
ST-8 Folsom Point  3/24/2009 20:12:00 41.3 61.8 31.3 35.5 37.6 40.1 



APPENDIX B SHORT-TERM MEASUREMENT DATA 

January 2012 70 Folsom Dam (JFP) Environmental Study 

Site 
ID Location 

Start 
Date 

Start 
Time  

(10 min. 
Meas.) 

Leq 
(dBA)

Lmax 
(dBA)

Lmin 
(dBA)

L90 
(dBA) 

L50 
(dBA)

L10 
(dBA)

ST-8 Folsom Point  3/24/2009 20:22:00 40.9 54.1 31.7 34.0 36.7 45.7 
 

 



APPENDIX C BIO-RECEPTOR MEASUREMENT DATA 

January 2012 71 Folsom Dam (JFP) Environmental Study 

Site 
ID Location 

Start 
Date 

Start 
Time  

(10 min. 
Meas.) 

Leq 
(dBA)

Lmax 
(dBA)

Lmin 
(dBA)

L90 
(dBA) 

L50 
(dBA)

L10 
(dBA)

BIO-1 Main St. 3/25/2009 10:51:00 44.1 62.6 35.4 38.3 41.6 46.8 
BIO-1 Main St. 3/25/2009 19:26:00 48.8 65.4 31.9 37.8 44.3 52.3 
BIO-1 Main St. 3/25/2009 22:53:00 44.2 59.6 34.0 36.9 40.4 48.2 
BIO-2 East of 

Folsom 
Auburn Rd. 
and Robin Ln. 

3/25/2009 15:19:00 50.2 64.8 36.6 40.1 44.3 55.0 

BIO-2 East of 
Folsom 
Auburn Rd. 
and Robin Ln. 

3/25/2009 15:29:00 50.9 72.9 41.1 45.4 48.8 53.6 

BIO-2 East of 
Folsom 
Auburn Rd. 
and Robin Ln. 

3/25/2009 19:52:00 40.6 60.6 32.3 34.7 36.9 42.1 

BIO-2 East of 
Folsom 
Auburn Rd. 
and Robin Ln. 

3/25/2009 20:02:00 42.6 59.9 35.0 38.3 40.7 45.4 

BIO-2 East of 
Folsom 
Auburn Rd. 
and Robin Ln. 

3/25/2009 23:31:00 35.4 51.7 31.2 32.6 34.2 37.1 

BIO-2 East of 
Folsom 
Auburn Rd. 
and Robin Ln. 

3/25/2009 23:41:00 34.9 47.6 29.6 31.1 32.8 36.1 

BIO-3 Erwin Ave. 
and Snipes 
Blvd. 

3/25/2009 10:30:00 43.4 59.5 36.8 39.1 42.2 45.8 

BIO-3 Erwin Ave. 
and Snipes 
Blvd. 

3/25/2009 19:08:00 44.8 65.4 34.0 36.1 37.9 45.1 

BIO-3 Erwin Ave. 
and Snipes 
Blvd. 

3/25/2009 23:09:00 36.9 47.9 32.1 34.2 35.8 39.1 

BIO-4 S. Lexington 
Dr. and Oak 
Avenue 
Parkway 

3/26/2009 15:57:00 51.0 68.4 45.0 47.2 50.4 53.2 



APPENDIX C BIO-RECEPTOR MEASUREMENT DATA 

January 2012 72 Folsom Dam (JFP) Environmental Study 

Site 
ID Location 

Start 
Date 

Start 
Time  

(10 min. 
Meas.) 

Leq 
(dBA)

Lmax 
(dBA)

Lmin 
(dBA)

L90 
(dBA) 

L50 
(dBA)

L10 
(dBA)

BIO-4 S. Lexington 
Dr. and Oak 
Avenue 
Parkway 

3/26/2009 20:58:00 49.6 61.0 44.0 46.4 48.5 51.3 

BIO-4 S. Lexington 
Dr. and Oak 
Avenue 
Parkway 

3/26/2009 23:48:00 43.1 63.1 34.4 36.4 40.1 45.1 

BIO-5 Willow Bend 
Rd. and Grey 
Fox Ct. 

3/26/2009 14:21:00 49.8 60.5 43.2 45.8 49.0 52.0 

BIO-5 Willow Bend 
Rd. and Grey 
Fox Ct. 

3/26/2009 20:13:00 46.4 56.8 37.7 40.6 43.8 50.1 

BIO-5 Willow Bend 
Rd. and Grey 
Fox Ct. 

3/26/2009 23:07:00 37.1 51.1 27.5 30.5 34.6 40.2 

BIO-6 Haddington 
Dr. and E. 
Natoma St. 

3/26/2009 13:45:00 51.9 63.5 45.3 48.1 50.9 54.1 

BIO-6 Haddington 
Dr. and E. 
Natoma St. 

3/26/2009 19:53:00 52.0 64.7 40.9 45.5 49.4 55.8 

BIO-6 Haddington 
Dr. and E. 
Natoma St. 

3/26/2009 22:49:00 47.9 66.5 31.4 36.0 42.3 48.5 

BIO-7 Sturbridge Dr. 
and Stonemill 
Dr. 

3/26/2009 14:54:00 42.7 59.5 34.5 36.8 40.6 45.5 

BIO-7 Sturbridge Dr. 
and Stonemill 
Dr. 

3/26/2009 20:34:00 38.5 52.6 32.6 35.5 37.6 40.5 

BIO-7 Sturbridge Dr. 
and Stonemill 
Dr. 

3/26/2009 23:27:00 31.4 43.8 26.7 29.1 30.6 32.8 

BIO-8 Wellington 
Way and 
Grizzly Way 

3/24/2009 15:53:00 58.0 67.5 42.9 48.3 56.5 61.7 



APPENDIX C BIO-RECEPTOR MEASUREMENT DATA 

January 2012 73 Folsom Dam (JFP) Environmental Study 

Site 
ID Location 

Start 
Date 

Start 
Time  

(10 min. 
Meas.) 

Leq 
(dBA)

Lmax 
(dBA)

Lmin 
(dBA)

L90 
(dBA) 

L50 
(dBA)

L10 
(dBA)

BIO-8 Wellington 
Way and 
Grizzly Way 

3/24/2009 19:38:00 59.9 71.4 44.5 49.9 56.7 63.7 

BIO-8 Wellington 
Way and 
Grizzly Way 

3/24/2009 22:18:00 51.2 68.7 39.5 42.9 45.0 53.6 

 



APPENDIX D EQUIPMENT ESTIMATE SUMMARIES 

January 2012 74 Folsom Dam (JFP) Environmental Study 

Alternative 2 Equipment Estimate Summary 

Equipment Quantity
Horsepower 

(HP) 

Hours 
per 
Day 

Duty 
Cycle 

Total SPL 
of 

Equipment 
at 50 Feet 
(dBA Leq) 

Total PWL 
of 

Equipment 
(dBA) 

Site Prep / Haul Rd Prep 
Large Dozer  1 570 10 80% 81.0 115.6 
Small Dozer 1 185 10 80% 81.0 115.6 

Large Motor Grader  1 275 10 80% 84.0 118.6 
Large Roller  1 250 10 80% 79.0 113.6 

80 Ton Crane  1 200 10 80% 80.0 114.6 
4 Mgal Water Truck  1 350 10 80% 75.0 109.6 

Generator  2 200 10 65% 82.1 116.7 
Welding Machines  4 30 10 50% 77.0 111.6 

Outboard powered workskiffs  2 40 10 40% 78.2 112.8 
Rock Import Trucks  10 350 10 90% 85.5 120.1 

Small Tug  1 250 10 80% 86.2 120.7 
Super 30 carrylift  1 350 10 70% 83.5 118.0 

Construct Transload Facility 
Large Dozer  1 570 10 80% 81.0 115.6 
Small Dozer  1 185 10 80% 81.0 115.6 

Large Motor Grader  1 275 10 80% 84.0 118.6 
Large Roller  1 250 10 30% 74.8 109.4 
225T Crane  1 400 10 80% 80.0 114.6 

80 Ton Crane  1 200 10 80% 80.0 114.6 
4 Mgal Water Truck  1 350 10 80% 75.0 109.6 

8 Mgal Water WAGON  1 450 10 80% 75.0 109.6 



APPENDIX D EQUIPMENT ESTIMATE SUMMARIES 

January 2012 75 Folsom Dam (JFP) Environmental Study 

Alternative 2 Equipment Estimate Summary 

Equipment Quantity
Horsepower 

(HP) 

Hours 
per 
Day 

Duty 
Cycle 

Total SPL 
of 

Equipment 
at 50 Feet 
(dBA Leq) 

Total PWL 
of 

Equipment 
(dBA) 

Off HWY 50 TN Trucks  2 650 10 80% 78.0 112.6 
Rock Import Trucks  3 350 10 70% 79.2 113.8 

Large Excavator  1 550 10 90% 80.5 115.1 
Rub Tire Backhoe  1 125 10 70% 76.5 111.0 
Loader 980 size  1 350 10 70% 77.5 112.0 
Super 30 carrylift  1 350 10 70% 83.5 118.0 
Loader 966 size  1 300 10 80% 78.0 112.6 

Concrete Secant Pile Wall 
Large Dozer  1 570 10 80% 81.0 115.6 

1200 CFM Compressor  4 575 10 15% 75.8 110.4 
Large Roller  1 250 10 10% 70.0 104.6 

Drill Rig  2 670 10 30% 81.8 116.4 
100 Ton Crane  2 643 10 30% 78.8 113.4 

8 Mgal Water WAGON  1 450 10 20% 69.0 103.6 
20 CY Dump Trucks  4 350 10 30% 76.8 111.4 
Rub Tire Backhoe  2 125 10 80% 80.0 114.6 

Loader 360 Wheel Loader  2 100 10 80% 81.0 115.6 
Loader 966 size  2 300 10 80% 81.0 115.6 

Cutoff Wall Concrete Placement 
Cement Mixer 1 25 10 80% 77.0 111.6 

Large Excavator 1 700 10 90% 80.5 115.1 



APPENDIX D EQUIPMENT ESTIMATE SUMMARIES 

January 2012 76 Folsom Dam (JFP) Environmental Study 

Alternative 2 Equipment Estimate Summary 

Equipment Quantity
Horsepower 

(HP) 

Hours 
per 
Day 

Duty 
Cycle 

Total SPL 
of 

Equipment 
at 50 Feet 
(dBA Leq) 

Total PWL 
of 

Equipment 
(dBA) 

Common Excavation to Waste 
Large Dozer-Ripper 2 570 10 90% 84.6 119.1 

Large Excavator  1 428 10 90% 80.5 115.1 
Off HWY 50 TN Trucks  7 650 10 80% 83.5 118.1 

8 MG Water Pull  1 450 10 90% 75.5 110.1 
Large Motor Grader  1 400 10 90% 84.5 119.1 

Dozer  1 185 10 90% 81.5 116.1 
Roller  1 250 10 50% 77.0 111.6 

Rock Excavation Dry 
Rock Drills  4 250 12 100% 87.0 121.6 

Large Excavator  1 428 12 90% 80.5 115.1 
Off HWY 50 TN Trucks  6 650 12 80% 82.8 117.4 

8 MG Water Pull  1 450 12 90% 75.5 110.1 
Large Dozer-Ripper  1 550 12 90% 81.5 116.1 
Large Motor Grader  1 400 12 40% 81.0 115.6 

8 MG Water Pull  1 450 12 90% 75.5 110.1 
Dozer  1 185 12 90% 81.5 116.1 

Powder Truck  1 350 12 90% 75.5 110.1 

Mobilization for Approach Walls (Road, Crane Pads) 
Cat D-8 Dozer -Ripper 1 305 10 80% 81.0 115.6 

Cat 980 Loader 1 318 10 80% 78.0 112.6 
Cat 730 Articulated trucks  3 317 10 80% 79.8 114.4 



APPENDIX D EQUIPMENT ESTIMATE SUMMARIES 

January 2012 77 Folsom Dam (JFP) Environmental Study 

Alternative 2 Equipment Estimate Summary 

Equipment Quantity
Horsepower 

(HP) 

Hours 
per 
Day 

Duty 
Cycle 

Total SPL 
of 

Equipment 
at 50 Feet 
(dBA Leq) 

Total PWL 
of 

Equipment 
(dBA) 

Highway 10-wheeler dump 
truck 

1 330 10 80% 75.0 109.6 

Graders 140H 1 165 10 80% 84.0 118.6 
Water Truck 4000gal 1 330 10 80% 75.0 109.6 

Highway tractor - trailer 1 330 10 60% 73.8 108.4 
Electric - Line Man Truck 1 200 10 70% 74.5 109.0 

Mech trucks 2 200 10 70% 77.5 112.0 
Fuel trucks 2 250 10 70% 77.5 112.0 

Pipe Fitters Truck 1 200 10 70% 74.5 109.0 
Flatbed trucks 2 200 10 60% 75.8 110.4 

Pickup's standard F-150 (gas) 5 380 10 50% 79.0 113.6 
Pickup's Ford 150 4X4 (gas) 2 411 10 50% 75.0 109.6 

Intake Approach Walls & Slab 
Manitowoc 555 - 150 ton 

Crawler 
1 340 9 70% 79.5 114.0 

50 ton Hydraulic Crane 1 174 9 70% 79.5 114.0 
Concrete Boom Pump 1 330 10 70% 79.5 114.0 
Highway tractor - trailer 1 330 9 70% 74.5 109.0 

Pickup's Ford 150 4X4 (gas) 1 411 9 50% 72.0 106.6 

Set up/Operate Bubble Curtain/Silt Curtain* 
Tendors  2 200 10 70% 87.6 122.2 
Dozer  1 250 10 80% 81.0 115.6 



APPENDIX D EQUIPMENT ESTIMATE SUMMARIES 

January 2012 78 Folsom Dam (JFP) Environmental Study 

Alternative 2 Equipment Estimate Summary 

Equipment Quantity
Horsepower 

(HP) 

Hours 
per 
Day 

Duty 
Cycle 

Total SPL 
of 

Equipment 
at 50 Feet 
(dBA Leq) 

Total PWL 
of 

Equipment 
(dBA) 

Mid size Excavator  1 200 10 80% 80.0 114.6 
Small Tug  1 250 10 80% 86.2 120.7 
Large Tug  1 400 10 60% 86.9 121.5 

1500 CFM Compressors  4 600 24 15% 75.8 110.4 
80 TN crane  1 250 10 80% 80.0 114.6 

Super 20 Carrylift  1 200 10 60% 82.8 117.4 

Dredge Common to Rock* 
Large long reach 
Excavator/cutter 

1 1100 20 90% 93.1 127.7 

250 Ton Clam Derrick Barge  2 450 20 50% 81.0 115.6 
Large Tug  2 500 20 50% 90.1 124.7 

85 TN Rock Trucks  3 650 20 70% 79.2 113.8 
Light plants  3 40 20 100% 83.9 118.5 

Dozer  1 450 20 70% 80.5 115.0 
Large Loader  1 500 20 10% 69.0 103.6 

Barge Winches  1 400 20 40% 85.2 119.8 

Drill and Shoot/Dredge Rock Wet* 
Rock Drills  3 350 20 80% 84.8 119.4 

Large long reach 
Excavator/cutter  

1 1100 20 80% 92.6 127.2 

250 Ton Clam Derrick Barge  2 450 20 50% 81.0 115.6 
Small Tug  1 250 20 40% 83.1 117.7 



APPENDIX D EQUIPMENT ESTIMATE SUMMARIES 

January 2012 79 Folsom Dam (JFP) Environmental Study 

Alternative 2 Equipment Estimate Summary 

Equipment Quantity
Horsepower 

(HP) 

Hours 
per 
Day 

Duty 
Cycle 

Total SPL 
of 

Equipment 
at 50 Feet 
(dBA Leq) 

Total PWL 
of 

Equipment 
(dBA) 

Large Tug  1 500 20 60% 87.9 122.5 
50 TN Rock Trucks  5 600 20 75% 81.7 116.3 

Light plants  4 40 20 60% 83.0 117.5 
Large Dozer  1 450 20 50% 79.0 113.6 
Large Loader  1 500 20 20% 72.0 106.6 

Barge Winches  8 250 20 20% 89.2 123.7 
Powder Truck  1 350 12 80% 75.0 109.6 

Haul Road Prep, Spur Dike Stripping 
Large Dozer 1 570 10.43 80% 81.0 115.6 

Large Motor Grader 1 275 10.43 80% 84.0 118.6 
Large Excavator 1 532 10.43 60% 78.8 113.4 

8 Mgal water truck 1 490 10.43 90% 75.5 110.1 
40 TN Articulated Trucks 2 405 10.43 90% 78.6 113.1 

80 Ton Crane 1 350 10.43 80% 80.0 114.6 
Super 20 Carrylift 1 225 10.43 60% 82.8 117.4 

Import Material from Quarry to D1/D2 MIAD 
On Hwy Transport Truck and 

Trailers 
25 350 10.43 100% 90.0 124.6 

Large Dozer 1 570 10.43 100% 82.0 116.6 

Rehandle all imported material to Spur Dike from D1/D2 MIAD, Emb Core and Rock Fill 
Large Dozer-Ripper 1 570 10.43 90% 81.5 116.1 

Large Excavator 1 532 10.43 90% 80.5 115.1 



APPENDIX D EQUIPMENT ESTIMATE SUMMARIES 

January 2012 80 Folsom Dam (JFP) Environmental Study 

Alternative 2 Equipment Estimate Summary 

Equipment Quantity
Horsepower 

(HP) 

Hours 
per 
Day 

Duty 
Cycle 

Total SPL 
of 

Equipment 
at 50 Feet 
(dBA Leq) 

Total PWL 
of 

Equipment 
(dBA) 

40 TN articulated Trucks 6 405 10.43 95% 83.6 118.1 
8 Mgal Water Truck 1 490 10.43 90% 75.5 110.1 
Large Motor Grader 1 275 10.43 20% 78.0 112.6 

Dozer 1 305 10.43 90% 81.5 116.1 
Self Propelled Vibratory Roller 1 153 10.43 25% 74.0 108.6 

Rehandle all imported material to Spur Dike from D1/D2 MIAD, Rip Rap Bedding and Rip Rap 
Large Excavator 1 532 10.43 80% 80.0 114.6 

Large Dozer 1 570 10.43 50% 79.0 113.6 
Large Front End Loader 1 490 10.43 100% 79.0 113.6 

Foundation Clean up 
Large Tug  1 500 10 60% 87.9 122.5 

Large long reach 
Excavator/cutter  

1 1100 10 60% 91.3 125.9 

1500 CFM Compressors  2 600 10 90% 80.6 115.1 
Small Tug  1 250 10 80% 86.2 120.7 

250 Ton Clam Derrick Barge  2 450 10 80% 83.0 117.6 
Large Loader  1 500 10 40% 75.0 109.6 

Barge Winches  4 250 10 40% 89.2 123.7 
50 TN Rock Trucks  2 600 10 50% 76.0 110.6 

Large Dozer  1 450 10 50% 79.0 113.6 
Tendors  1 200 10 70% 84.6 119.2 
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Alternative 2 Equipment Estimate Summary 

Equipment Quantity
Horsepower 

(HP) 

Hours 
per 
Day 

Duty 
Cycle 

Total SPL 
of 

Equipment 
at 50 Feet 
(dBA Leq) 

Total PWL 
of 

Equipment 
(dBA) 

Remove Transload Facility 
Large Dozer  1 570 10 80% 81.0 115.6 
Small Dozer  1 185 10 80% 81.0 115.6 

Large Motor Grader  1 275 10 80% 84.0 118.6 
Large Roller  1 250 10 30% 74.8 109.4 
225T Crane  1 400 10 80% 80.0 114.6 

80 Ton Crane  1 200 10 80% 80.0 114.6 
4 Mgal Water Truck  1 350 10 80% 75.0 109.6 

8 Mgal Water WAGON  1 450 10 80% 75.0 109.6 
Off HWY 50 TN Trucks  2 650 10 80% 78.0 112.6 

Rock Import Trucks  3 350 10 70% 79.2 113.8 
Large Excavator  1 550 10 90% 80.5 115.1 

Rub Tire Backhoe  1 125 10 70% 76.5 111.0 
Loader 980 size  1 350 10 70% 77.5 112.0 
Super 30 carrylift  1 350 10 70% 83.5 118.0 
Loader 966 size  1 300 10 80% 78.0 112.6 

Site Restoration/Teardown 
Pick up Trucks  6 200 10 30% 77.6 112.1 

Large Motor Grader  1 400 10 80% 84.0 118.6 
Generator  2 200 10 65% 82.1 116.7 

Outboard powered workskiffs  2 40 10 65% 80.3 114.9 
Shop Trucks  2 250 10 40% 75.0 109.6 
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Alternative 2 Equipment Estimate Summary 

Equipment Quantity
Horsepower 

(HP) 

Hours 
per 
Day 

Duty 
Cycle 

Total SPL 
of 

Equipment 
at 50 Feet 
(dBA Leq) 

Total PWL 
of 

Equipment 
(dBA) 

Large Tug  1 400 10 70% 87.6 122.2 
Small Tug  1 250 10 70% 85.6 120.2 

Dozer  1 185 10 60% 79.8 114.4 
Medium Size Excavator  1 200 8 90% 80.5 115.1 

Staging Area w/ Rock Crusher 
Rock Crusher 1 n/a 12 100%** 83.0 117.6 
Batch Plant 1 n/a 12/24 100%** 83.0 117.6 
Large Dozer  2 570 12 100%** 82.0 116.6 

Belly dump truck  2 300 12 100%** 79.0 113.6 

Staging Area w/out Rock Crusher 
Batch Plant  1 n/a 12/24 100%** 83.0 117.6 
Large Dozer  2 570 12 100%** 82.0 116.6 

Belly dump truck  2 300 12 100%** 79.0 113.6 

Batch Plant Activities at Staging Area* 
Batch Plant 1 n/a 12/24 100%** 83.0 117.6 

*potential nighttime activity 
**assumed 100% duty cycle 
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Alternative 3 Equipment Estimate Summary 

Equipment Quantity
Horsepower 

(HP) 

Hours 
per 
Day 

Duty 
Cycle 

Total SPL of 
Equipment 
at 50 Feet 
(dBA Leq) 

Total PWL 
of 

Equipment 
(dBA) 

Mobilization for Cofferdam (Haul Road) 
Large Dozer  1 570 10 80% 81.0 115.6 
Small Dozer  1 185 10 80% 81.0 115.6 

Large Motor Grader  1 275 10 80% 84.0 118.6 
Large Roller  1 250 10 80% 79.0 113.6 

80 Ton Crane  1 200 10 80% 80.0 114.6 
4 Mgal Water Truck  1 350 10 80% 75.0 109.6 

Generator  2 200 10 65% 82.1 116.7 
Welding Machines  4 30 10 50% 77.0 111.6 
Outboard powered 

workskiffs  
2 40 10 40% 78.2 112.8 

Rock Import Trucks  10 350 10 90% 85.5 120.1 
Small Tug  1 250 10 80% 86.2 120.7 

Super 30 carrylift  1 350 10 70% 79.5 114.0 
Mid size Excavator  1 200 10 80% 84.0 118.6 

Construct Transload Facility 
Large Dozer  1 570 10 80% 81.0 115.6 
Small Dozer  1 185 10 80% 81.0 115.6 

Large Motor Grader  1 275 10 80% 84.0 118.6 
Large Roller  1 250 10 30% 74.8 109.4 
225T Crane  1 400 10 80% 80.0 114.6 
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Alternative 3 Equipment Estimate Summary 

Equipment Quantity
Horsepower 

(HP) 

Hours 
per 
Day 

Duty 
Cycle 

Total SPL of 
Equipment 
at 50 Feet 
(dBA Leq) 

Total PWL 
of 

Equipment 
(dBA) 

80 Ton Crane  1 200 10 80% 80.0 114.6 
4 Mgal Water Truck  1 350 10 80% 75.0 109.6 

8 Mgal Water WAGON  1 450 10 80% 75.0 109.6 
Off HWY 50 TN Trucks  2 650 10 80% 78.0 112.6 

Rock Import Trucks  3 350 10 70% 79.2 113.8 
Large Excavator  1 550 10 90% 80.5 115.1 

Rub Tire Backhoe  1 125 10 70% 76.5 111.0 
Loader 980 size  1 350 10 70% 77.5 112.0 
Super 30 carrylift  1 350 10 70% 83.5 118.0 
Loader 966 size  1 300 10 80% 78.0 112.6 

Common Excavation Below Cofferdam 
Large Dozer-Ripper  2 570 10 90% 84.6 119.1 

Large Excavator  1 428 10 90% 80.5 115.1 
Off HWY 50 TN Trucks  7 650 10 80% 83.5 118.1 

8 MG Water Pull  1 450 10 90% 75.5 110.1 
Large Motor Grader  1 400 10 90% 84.5 119.1 

Dozer  1 250 10 90% 81.5 116.1 

Common Dredge Below Cofferdam* 
Large Long Reach 
Excavator/ Cutter  

1 1100 20 90% 93.1 127.7 

250 Ton Clam Derrick Barge 2 450 20 50% 89.7 124.3 
Large Tug  2 500 20 50% 90.1 124.7 

85 TN Rock Trucks  3 650 20 70% 79.2 113.8 



APPENDIX D EQUIPMENT ESTIMATE SUMMARIES 

January 2012 85 Folsom Dam (JFP) Environmental Study 

Alternative 3 Equipment Estimate Summary 

Equipment Quantity
Horsepower 

(HP) 

Hours 
per 
Day 

Duty 
Cycle 

Total SPL of 
Equipment 
at 50 Feet 
(dBA Leq) 

Total PWL 
of 

Equipment 
(dBA) 

Light Plants  3 40 20 100% 83.9 118.5 
Dozer  1 450 20 70% 80.5 115.0 

Large Loader  1 500 20 10% 69.0 103.6 
Barge Winches  1 400 20 40% 85.2 119.8 

Construction of Sheet Pile Cells 
4100 Manitowoc Crane  1 364 10 100% 81.0 115.6 

Barge Winches  2 400 10 50% 89.2 123.7 
Vibro Hammer  1 250 10 80% 100.0 134.6 
Pile Hammer  1 250 10 20% 94.0 128.6 

Generator  1 250 10 50% 78.0 112.6 
250 CFM Compressor  1 150 10 50% 75.0 109.6 

Welding Machine  1 30 10 20% 67.0 101.6 
Pump  1 200 10 5% 68.0 102.6 

Yard crane  1 350 10 20% 74.0 108.6 
Outboard powered 

workskiffs  
1 40 10 25% 73.1 107.7 

Material Transport Tugboat  1 500 10 100% 90.1 124.7 

Fill Cells 
20 CY bottom dump trucks  6 300 10 75% 82.5 117.1 

Front end loader  1 200 10 75% 77.8 112.3 
4100 Manitowoc Crane  1 364 10 100% 81.0 115.6 

Barge Winches  2 800 10 50% 92.2 126.8 
Vibro Hammer  1 250 10 80% 100.0 134.6 
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Alternative 3 Equipment Estimate Summary 

Equipment Quantity
Horsepower 

(HP) 

Hours 
per 
Day 

Duty 
Cycle 

Total SPL of 
Equipment 
at 50 Feet 
(dBA Leq) 

Total PWL 
of 

Equipment 
(dBA) 

Pile Hammer  1 250 10 20% 94.0 128.6 
Generator  1 250 10 50% 78.0 112.6 

250 CFM Compressor  1 150 10 50% 75.0 109.6 
Welding Machine  1 30 10 20% 67.0 101.6 

Pump  1 200 10 5% 68.0 102.6 
Fill Processing Plant  1 1100 10 90% 93.1 127.7 

Mobilization for Approach Walls (Roads, Crane Pads) 
Cat D-8 Dozer -Ripper 1 305 10 80% 81.0 115.6 

Cat 980 Loader 1 318 10 80% 78.0 112.6 
Cat 730 Articulated trucks  3 317 10 80% 79.8 114.4 
Highway 10-wheeler dump 

truck 
1 330 10 80% 75.0 109.6 

Graders 140H 1 165 10 80% 84.0 118.6 
Water Truck 4000gal 1 330 10 80% 75.0 109.6 

Highway tractor - trailer 1 330 10 60% 73.8 108.4 
Electric - Line Man Truck 1 200 10 70% 74.5 109.0 

Mech trucks 2 200 10 70% 77.5 112.0 
Fuel trucks 2 250 10 70% 77.5 112.0 

Pipe Fitters Truck 1 200 10 70% 74.5 109.0 
Flatbed trucks 2 200 10 60% 74.8 109.4 

Pickup's standard F-150 
(gas) 

5 380 10 50% 79.0 113.6 

Pickup's Ford 150 4X4 (gas) 2 411 10 50% 75.0 109.6 
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Alternative 3 Equipment Estimate Summary 

Equipment Quantity
Horsepower 

(HP) 

Hours 
per 
Day 

Duty 
Cycle 

Total SPL of 
Equipment 
at 50 Feet 
(dBA Leq) 

Total PWL 
of 

Equipment 
(dBA) 

Intake Approach Walls & Slab 
Manitowoc 555 - 150 ton 

Crawler 
1 340 9 70% 79.5 114.0 

50 ton Hydraulic Crane 1 174 9 70% 79.5 114.0 
Concrete Boom Pump 1 330 10 70% 79.5 114.0 
Highway tractor - trailer 1 330 9 70% 74.5 109.0 

Pickup's  Ford 150 4X4 (gas) 1 411 9 50% 72.0 106.6 

Remove cell rubble fill 
3900 Manitowoc Crane  1 300 10 80% 80.0 114.6 

20 CY bottom dump trucks  6 300 10 100% 83.8 118.4 
Dozer  2 180 10 80% 84.0 118.6 

Remove sheets 
4100 Manitowoc Crane  1 364 10 100% 81.0 115.6 

Barge Winches  2 400 10 50% 89.2 123.7 
Vibro Hammer  1 250 10 80% 86.2 120.7 
Pile Hammer  1 250 10 20% 80.1 114.7 

Generator  1 250 10 50% 78.0 112.6 
250 CFM Compressor  1 150 10 50% 75.0 109.6 

Welding Machine  1 30 10 20% 67.0 101.6 
Pump  1 200 10 5% 68.0 102.6 

Material Transport Tugboat  1 500 10 100% 90.1 124.7 
Yard crane  1 350 10 100% 81.0 115.6 



APPENDIX D EQUIPMENT ESTIMATE SUMMARIES 

January 2012 88 Folsom Dam (JFP) Environmental Study 

Alternative 3 Equipment Estimate Summary 

Equipment Quantity
Horsepower 

(HP) 

Hours 
per 
Day 

Duty 
Cycle 

Total SPL of 
Equipment 
at 50 Feet 
(dBA Leq) 

Total PWL 
of 

Equipment 
(dBA) 

Common Excavation 
Large Dozer-Ripper  2 570 10 90% 84.6 119.1 

Large Excavator  1 428 10 90% 80.5 115.1 
Off HWY 50 TN Trucks  7 650 10 80% 83.5 118.1 

8 MG Water Pull  1 450 10 90% 75.5 110.1 
Large Motor Grader  1 400 10 90% 84.5 119.1 

Dozer  1 250 10 90% 81.5 116.1 

Rock Excavation Dry 
Rock Drills  4 250 12 100% 87.0 121.6 

Large Excavator  1 428 12 90% 80.5 115.1 
Off HWY 50 TN Trucks  5 650 12 80% 82.0 116.6 

8 MG Water Pull  1 450 12 90% 75.5 110.1 
Large Dozer-Ripper  1 550 12 90% 81.5 116.1 
Large Motor Grader  1 400 12 40% 81.0 115.6 

8 MG Water Pull  1 450 12 90% 75.5 110.1 
Dozer  1 185 12 90% 81.5 116.1 

Powder Truck  1 350 12 90% 75.5 110.1 

Dewater Behind Cofferdam* 
Pump  1 2200 24 85% 95.9 130.4 

Set up/operate Bubble Curtain/Silt Curtain 
Tendors  2 200 10 70% 87.6 122.2 
Dozer  1 250 10 80% 81.0 115.6 



APPENDIX D EQUIPMENT ESTIMATE SUMMARIES 

January 2012 89 Folsom Dam (JFP) Environmental Study 

Alternative 3 Equipment Estimate Summary 

Equipment Quantity
Horsepower 

(HP) 

Hours 
per 
Day 

Duty 
Cycle 

Total SPL of 
Equipment 
at 50 Feet 
(dBA Leq) 

Total PWL 
of 

Equipment 
(dBA) 

Mid size Excavator  1 200 10 80% 80.0 114.6 
Small Tug  1 250 10 80% 86.2 120.7 
Large Tug  1 400 10 60% 86.9 121.5 

1500 CFM Compressors  4 600 24 15% 75.8 110.4 
80 TN crane  1 250 10 80% 80.0 114.6 

Super 20 Carrylift  1 200 10 60% 78.8 113.4 

Dredge Common to Rock* 
Large long reach 
Excavator/cutter  1 1100 20 90% 93.1 127.7 

250 Ton Clam Derrick Barge 2 450 20 50% 81.0 115.6 
Large Tug  2 500 20 50% 90.1 124.7 

85 TN Rock Trucks  3 650 20 70% 79.2 113.8 
Light plants  3 40 20 100% 83.9 118.5 

Dozer  1 450 20 70% 80.5 115.0 
Large Loader  1 500 20 10% 69.0 103.6 

Barge Winches  1 400 20 40% 85.2 119.8 

Drill and Shoot/Dredge Rock Wet* 
Rock Drills  3 350 20 80% 84.8 119.4 

Large long reach 
Excavator/cutter  1 1100 20 80% 92.6 127.2 

250 Ton Crane/Derrick  2 450 20 50% 81.0 115.6 
Small Tug  1 250 20 40% 83.1 117.7 
Large Tug  1 500 20 60% 87.9 122.5 
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Alternative 3 Equipment Estimate Summary 

Equipment Quantity
Horsepower 

(HP) 

Hours 
per 
Day 

Duty 
Cycle 

Total SPL of 
Equipment 
at 50 Feet 
(dBA Leq) 

Total PWL 
of 

Equipment 
(dBA) 

50 TN Rock Trucks  3 600 20 60% 78.6 113.1 
Light plants  4 40 20 60% 83.0 117.5 
Large Dozer  1 450 20 50% 79.0 113.6 
Large Loader  1 500 20 20% 72.0 106.6 

Barge Winches  8 250 20 20% 89.2 123.7 
Powder Truck  1 350 12 80% 75.0 109.6 

Haul Road Prep, Spur Dike Stripping 
Large Dozer 1 570 10.43 80% 81.0 115.6 

Large Motor Grader 1 275 10.43 80% 84.0 118.6 
Large Excavator 1 532 10.43 60% 78.8 113.4 

8 Mgal water truck 1 490 10.43 90% 75.5 110.1 
40 TN Articulated Trucks 2 405 10.43 90% 78.6 113.1 

80 Ton Crane 1 350 10.43 80% 80.0 114.6 
Super 20 Carrylift 1 225 10.43 60% 82.8 117.4 

Import Material from Quarry to D1/D2 MIAD 
On Hwy Transport Truck and 

Trailers 25 350 10.43 100% 90.0 124.6 

Large Dozer 1 570 10.43 100% 82.0 116.6 

Rehandle all imported material to Spur Dike from D1/D2 MIAD, Emb Core and Rock Fill 
Large Dozer-Ripper 1 570 10.43 90% 81.5 116.1 

Large Excavator 1 532 10.43 90% 80.5 115.1 
40 TN articulated Trucks 6 405 10.43 95% 83.6 118.1 

8 Mgal Water Truck 1 490 10.43 90% 75.5 110.1 
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Alternative 3 Equipment Estimate Summary 

Equipment Quantity
Horsepower 

(HP) 

Hours 
per 
Day 

Duty 
Cycle 

Total SPL of 
Equipment 
at 50 Feet 
(dBA Leq) 

Total PWL 
of 

Equipment 
(dBA) 

Large Motor Grader 1 275 10.43 20% 78.0 112.6 
Dozer 1 305 10.43 90% 81.5 116.1 

Self Propelled Vibratory 
Roller 1 153 10.43 25% 79.0 113.6 

Rehandle all imported material to Spur Dike from D1/D2 MIAD, Rip Rap Bedding and Rip Rap 
Large Excavator 1 532 10.43 80% 80.0 114.6 

Large Dozer 1 570 10.43 50% 79.0 113.6 
Large Front End Loader 1 490 10.43 100% 79.0 113.6 

Foundation Clean Up 
Large Tug  1 500 10 60% 87.9 122.5 

Large long reach 
Excavator/cutter  1 1100 10 60% 91.3 125.9 

1500 CFM Compressors  2 600 10 90% 80.6 115.1 
Small Tug  1 250 10 80% 86.2 120.7 

250 Ton Clam Derrick Barge 2 450 10 80% 83.0 117.6 
Large Loader  1 500 10 40% 75.0 109.6 

Barge Winches  4 250 10 40% 89.2 123.7 
50 TN Rock Trucks  2 600 10 50% 76.0 110.6 

Large Dozer  1 450 10 50% 79.0 113.6 
Tendors 1 200 10 70% 84.6 119.2 

Remove Transload Facility 
Large Dozer  1 570 10 80% 81.0 115.6 
Small Dozer  1 185 10 80% 81.0 115.6 
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Alternative 3 Equipment Estimate Summary 

Equipment Quantity
Horsepower 

(HP) 

Hours 
per 
Day 

Duty 
Cycle 

Total SPL of 
Equipment 
at 50 Feet 
(dBA Leq) 

Total PWL 
of 

Equipment 
(dBA) 

Large Motor Grader  1 275 10 80% 84.0 118.6 
Large Roller  1 250 10 30% 74.8 109.4 
225T Crane  1 400 10 80% 80.0 114.6 

80 Ton Crane  1 200 10 80% 80.0 114.6 
4 Mgal Water Truck  1 350 10 80% 75.0 109.6 

8 Mgal Water WAGON  1 450 10 80% 75.0 109.6 
Off HWY 50 TN Trucks  2 650 10 80% 78.0 112.6 

Rock Import Trucks  3 350 10 70% 79.2 113.8 
Large Excavator  1 550 10 90% 80.5 115.1 

Rub Tire Backhoe  1 125 10 70% 76.5 111.0 
Loader 980 size  1 350 10 70% 77.5 112.0 
Super 30 carrylift  1 350 10 70% 79.5 114.0 
Loader 966 size  1 300 10 80% 78.0 112.6 

Site Restoration/Teardown 
Pick up Trucks  6 200 10 30% 77.6 112.1 

Large Motor Grader  1 400 10 80% 84.0 118.6 
Generator  2 200 10 65% 82.1 116.7 

Outboard powered 
workskiffs  2 40 10 65% 80.3 114.9 

Shop Trucks  2 250 10 40% 75.0 109.6 
Large Tug  1 400 10 70% 87.6 122.2 
Small Tug  1 250 10 70% 85.6 120.2 

dozer  1 185 10 60% 79.8 114.4 
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Alternative 3 Equipment Estimate Summary 

Equipment Quantity
Horsepower 

(HP) 

Hours 
per 
Day 

Duty 
Cycle 

Total SPL of 
Equipment 
at 50 Feet 
(dBA Leq) 

Total PWL 
of 

Equipment 
(dBA) 

medium size excavator  1 200 8 90% 80.5 115.1 

Staging Area w/ Rock Crusher 
Rock Crusher 1 n/a 12 100%** 83.0 117.6 
Batch Plant 1 n/a 12/24 100%** 83.0 117.6 
Large Dozer  2 570 12 100%** 82.0 116.6 

Belly dump truck  2 300 12 100%** 79.0 113.6 

Staging Area w/out Rock Crusher 
Batch Plant  1 n/a 12/24 100%** 83.0 117.6 
Large Dozer  2 570 12 100%** 82.0 116.6 

Belly dump truck  2 300 12 100%** 79.0 113.6 

Batch Plant Activities at Staging Area* 
Batch Plant 1 n/a 12/24 100%** 83.0 117.6 

*potential nighttime activity 
**assumed 100% duty cycle 
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1. Introduction 

Approximately 10 acres of land is being leased from the State of California for use as a staging area for 
the contractor who will be constructing the upstream and downstream work for the Folsom Joint 
Federal Project (JFP) Auxiliary Spillway Control Structure in Folsom, California. The staging area is 
located south of Folsom Lake Crossing Road, west of the Folsom Prison Driveway (approximately 2,500 
feet east of the new Folsom Bridge). Construction traffic will travel through this intersection to access 
the staging area to the south and the construction area to the north.  Construction traffic is anticipated 
to affect the daily and peak hour traffic on Folsom Lake Crossing Road.  In addition, slow moving tucks 
leaving and entering the staging/construction areas through the intersection could present a hazard to 
higher speed traffic on Folsom Lake Crossing Road. For these reasons, the City of Folsom has 
determined that a temporary signalized intersection is required at this location. As part of the 
signalization of the intersection during construction, striping and roadway improvements will be made 
to provide turning movements into and out of Prison Driveway and the north side of the intersection 
(the construction site).  On the north and south side of the intersection, there is a Class 2 Bike Trail along 
the edges of pavement.  On the north side of the intersection, there is also a Class 1 Bike Trail 
approximately 4 feet north of the Class 2 trail. Figure 1 is an aerial image of the project location. 

FIGURE 1 
Project Location 

 
 
The purpose of this traffic report is to analyze and document existing and proposed operations of the 
intersection at the Folsom Lake Crossing Road and the Prison Driveway. The analysis will assess the 
operation of the existing three-way unsignalized intersection and the proposed operation of the four-
way signalized intersection.  This report will also document the project impacts to bicycle traffic at the 
intersection. 
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Analysis Methodology 
Intersection operations were assessed using the Synchro software package, which is consistent with 
the Highway Capacity Manual (HCM) methodologies. The existing three-way intersection was 
analyzed using the HCM methodology for stop-controlled intersections (one-way stop).  The 
proposed four-way signalized intersection during construction was analyzed using the HCM 
methodology for signalized intersections. 

The HCM delay is used to determine Level of Service (LOS), ranging from LOS A to LOS F using the 
delay ranges shown in Table 1. 

TABLE 1 
HCM-Based Level of Service and Delay Ranges 
 

Average Delay (seconds / vehicle) 
LOS 

Signalized Intersections Unsignalized intersections 

< 10.0 < 10.0 A 
> 10.0 to < 20.0 > 10.0 to < 15.0 B 
> 20.0 to < 35.0 > 15.0 to < 25.0 C 
> 35.0 to < 55.0 > 25.0 to < 35.0 D 
> 55.0 to < 80.0 > 35.0 to < 50.0 E 

> 80.0 > 50.0 F 
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2. Existing Conditions 

Peak-hour traffic volume data for the study intersection was collected to quantify the existing traffic 
conditions.  Morning (7 to 9 AM) and afternoon (4 to 6 PM) peak period turning movement counts 
were conducted at the study intersections on March 29th, 2012. The peak hour turning movement 
volumes are shown in Figure 2. 

FIGURE 2 
Existing Turning Movement Counts 

 

 

The results of the existing conditions analysis are summarized in Table 2. Intersection analysis 
worksheets are provided in Attachment A. The intersection of Folsom Lake Crossing Road and 
Prison Driveway currently operates at LOS C in both the AM and PM peak hours. 
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TABLE 2 
Existing (2012) Peak Hour Traffic Conditions 
  AM Peak Hour PM Peak Hour 

Intersection Delay (sec/veh) LOS Delay (sec/veh) LOS 

Folsom Lake Crossing Road and Prison Driveway* 17.8 C 19.7 C 

Note: Peak hour analysis assumed two percent trucks. 
sec/veh – seconds per vehicle 

* Delay reported for worst stop-controlled approach on Prison Driveway (northbound) 
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3. Construction Traffic 

Construction traffic to and from the staging area located on the south side of the Folsom Lake 
Crossing Road/Prison Driveway intersection will use the south leg of the intersection. Construction 
traffic to and from the construction area located north of the intersection will access the site via the 
north leg of the intersection.  Intersection modifications are required to accommodate construction 
traffic turning in and out of both the north and south legs of the intersection.  The existing 
unsignalized three-way intersection to will be revised to temporarily signalize the modified four-
way intersection.   The bicycle trails on both sides of the street will also be controlled through the 
proposed traffic signal. Figure 3 illustrates the proposed striping plan that will be implemented as 
part of the signal installation.  Once construction is complete, the temporary traffic signal will be 
removed and the intersection will return to the existing stop-controlled configuration. 
 
The estimated peak hour construction traffic expected to use the intersection is shown in Figure 4 
and 5.  Figure 4 presents the passenger cars and Figure 5 shows the estimated truck traffic during 
construction.  A detailed estimate of construction traffic by movement throughout the day (5 AM to 
7 PM) is provided in Attachment B. 
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FIGURE 3 
Proposed Striping Layout 
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FIGURE 4 
Estimated Construction Traffic (Passenger Cars only) 
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FIGURE 5 
Estimated Construction Traffic (Trucks only) 
 

 
 
 
The City of Folsom has specified haul routes that will provide ingress/egress to the project site from 
the east.  Therefore, the westbound left turn and northbound right turn movements will experience 
higher volumes than the other movements in the peak hours (although still relatively low).  The 
percentage of trucks associated with the construction traffic is 12% in the AM peak hour and 8% in 
the PM peak hour. 
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4. Existing plus Construction Traffic Conditions 

Peak hour traffic operations during construction at the intersection of Folsom Lake Crossing Road 
and Prison Driveway are analyzed in this chapter. For the existing plus construction traffic scenario, 
traffic volumes were developed by adding the estimated peak hour construction traffic volumes to 
existing condition peak hour volumes. The peak hour volumes of the existing plus construction 
traffic conditions are presented in Figure 6. 

FIGURE 6 
Existing plus Construction Traffic (Cars and Trucks combined) 
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The study intersection was analyzed as a signalized intersection and the following assumptions 
were also used in the Synchro analysis: 
 
 Saturation flow rate  = 1,900 vehicles/hour/lane 
 Control Type = Actuated-Uncoordinated 
 Cycle length = 70 seconds 
 Yellow time = 3.0 seconds 
 All-red time = 1.0 second 

The results of the existing conditions and the existing plus construction traffic conditions are 
summarized in Table 3.  The proposed signalized intersection will operate at LOS B during both 
peak hours with the addition of construction traffic and the installation of the temporary traffic 
signal.  The control delay is projected to decrease during construction conditions due to the 
efficiency of the traffic signal operation.  

The intersection analysis worksheets are provided in Attachment C.  

TABLE 3 
Existing with Construction Traffic Peak Hour Traffic Conditions 

    

  
Intersection 

Existing Conditions 
Existing Conditions with 

Construction Traffic 

AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour 

Delay 
(sec/veh) LOS 

Delay 
(sec/veh) LOS 

Delay 
(sec/veh) LOS 

Delay 
(sec/veh) LOS 

Folsom Lake Crossing Road 
and Prison Driveway 17.8* C 19.7* C 19.0 B 18.2 B 

Note: Peak hour analysis assumed two percent trucks for existing conditions, and two percent plus the estimated truck traffic added 
during construction. 
sec/veh – seconds per vehicle 

* Delay reported for worst stop-controlled approach on Prison Driveway (northbound) 
 

Pedestrian and Bike Facilities 
Existing pedestrian and bike volumes were collected on March 29th, 2012 and are provided in 
Attachment D. The existing counts show zero pedestrian volume in the AM and PM peak hours. 
Bicycle traffic was observed in both peak hours as noted below: 

 AM peak hour: five bikes travelling westbound 

 PM peak hour: 22 bikes travelling eastbound, 7 bikes travelling westbound 

The proposed signal will be designed with pedestrian/bicycle phasing (push-button actuated) to 
accommodate the bike and pedestrian activity safely through the intersection. 
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Traffic Signal Warrant Analysis 
A peak-hour traffic signal warrant analysis was performed for the unsignalized intersection of 
Folsom Lake Crossing Road and Prison Driveway using the existing plus construction traffic 
volumes. The PM peak-hour traffic volumes were used for the analysis because the PM peak-hour 
volumes are projected to be higher than the morning peak-hour volumes. The warrant analysis is 
based on the 2009 Manual of Uniform Traffic Control Devices (MUTCD) Warrant 3 (Peak Hour 
Warrant).  The peak hour warrant is one of nine warrants used in the MUTCD.  Since peak hour 
data was the only available data at the time of this study, this is the only warrant that can be studied 
at this time.   

The total peak hour traffic volume on the major approaches is 2,535 vehicles/hour and the highest 
volume on the minor street approach is 26 vehicles/hour. Figures 7 illustrates that the proposed 
intersection does not meet the peak hour warrant.  However, a traffic signal can be installed based 
on other warrants and/or factors such as safety.  Because slow moving tucks leaving and entering 
the staging/construction areas through the intersection could present a hazard to higher speed 
traffic on Folsom Lake Crossing Road, the City of Folsom has determined that a signalized 
intersection is required at this location.   

 

FIGURE 7 
Peak Hour Signal Warrant – Folsom Lake Crossing Road and Prison Driveway 
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ATTACHMENT A 

INTERSECTION ANALYSIS –EXISTING CONDITIONS 

 

 



HCM Unsignalized Intersection Capacity Analysis

3: Folsom Prison Rd & Folsom Lake Crossing Road Existing Conditions

4/17/2012 Synchro 7 -  Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 882 1 0 1243 0 2 0 1 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 959 1 0 1351 0 2 0 1 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1351 960 1634 2310 479 1832 2311 676

vC1, stage 1 conf vol 959 959 1351 1351

vC2, stage 2 conf vol 676 1351 480 960

vCu, unblocked vol 1351 960 1634 2310 479 1832 2311 676

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s) 6.5 5.5 6.5 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 99 100 100 100 100 100

cM capacity (veh/h) 505 713 231 179 532 150 179 396

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 320 639 1 0 901 450 3 0

Volume Left 0 0 0 0 0 0 2 0

Volume Right 0 0 1 0 0 0 1 0

cSH 505 1700 1700 1700 1700 1700 285 1700

Volume to Capacity 0.00 0.38 0.00 0.00 0.53 0.26 0.01 0.00

Queue Length 95th (ft) 0 0 0 0 0 0 1 0

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 17.8 0.0

Lane LOS C A

Approach Delay (s) 0.0 0.0 17.8 0.0

Approach LOS C A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 44.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

3: Folsom Prison Rd & Folsom Lake Crossing Road Existing Conditions

4/17/2012 Synchro 7 -  Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 1265 2 4 1050 0 1 0 2 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 1375 2 4 1141 0 1 0 2 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1141 1377 1954 2525 688 1840 2527 571

vC1, stage 1 conf vol 1375 1375 1150 1150

vC2, stage 2 conf vol 579 1150 690 1377

vCu, unblocked vol 1141 1377 1954 2525 688 1840 2527 571

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s) 6.5 5.5 6.5 5.5

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 99 99 100 99 100 100 100

cM capacity (veh/h) 608 494 143 162 389 183 159 464

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 688 688 2 4 761 380 3 0

Volume Left 0 0 0 4 0 0 1 0

Volume Right 0 0 2 0 0 0 2 0

cSH 1700 1700 1700 494 1700 1700 247 1700

Volume to Capacity 0.40 0.40 0.00 0.01 0.45 0.22 0.01 0.00

Queue Length 95th (ft) 0 0 0 1 0 0 1 0

Control Delay (s) 0.0 0.0 0.0 12.4 0.0 0.0 19.7 0.0

Lane LOS B C A

Approach Delay (s) 0.0 0.0 19.7 0.0

Approach LOS C A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 45.0% ICU Level of Service A

Analysis Period (min) 15



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT B 

CONSTRUCTION TRAFFIC BY MOVEMENT 

 

 





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT C 

INTERSECTION ANALYSIS –EXISTING+ CONSTRUCTION TRAFFIC CONDITIONS 

 

 



HCM Signalized Intersection Capacity Analysis

3: Folsom Prison Rd & Folsom Lake Crossing Road Existing + Construction Traffic Conditions

4/17/2012 Synchro 7 -  Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 2 882 7 17 1243 5 5 2 5 5 2 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.94 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.98 0.98

Satd. Flow (prot) 1805 3539 1404 1612 3532 1500 1369

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.94

Satd. Flow (perm) 1805 3539 1404 1612 3532 1456 1323

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 2 959 8 18 1351 5 5 2 5 5 2 3

RTOR Reduction (vph) 0 0 4 0 1 0 0 3 0 0 2 0

Lane Group Flow (vph) 2 959 4 18 1355 0 0 9 0 0 8 0

Heavy Vehicles (%) 0% 2% 15% 12% 2% 40% 1% 0% 40% 40% 0% 33%

Turn Type Prot NA Perm Prot NA Perm NA Perm NA

Protected Phases 7 4 3 8 2 6

Permitted Phases 4 2 6

Actuated Green, G (s) 0.7 28.8 28.8 0.7 28.8 22.2 22.2

Effective Green, g (s) 0.7 28.8 28.8 0.7 28.8 22.2 22.2

Actuated g/C Ratio 0.01 0.45 0.45 0.01 0.45 0.35 0.35

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 20 1600 635 18 1597 507 461

v/s Ratio Prot 0.00 0.27 c0.01 c0.38

v/s Ratio Perm 0.00 0.01 c0.01

v/c Ratio 0.10 0.60 0.01 1.00 0.85 0.02 0.02

Uniform Delay, d1 31.2 13.1 9.6 31.5 15.5 13.6 13.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.2 0.6 0.0 212.1 4.4 0.1 0.1

Delay (s) 33.4 13.7 9.6 243.6 19.9 13.7 13.7

Level of Service C B A F B B B

Approach Delay (s) 13.7 22.9 13.7 13.7

Approach LOS B C B B

Intersection Summary

HCM Average Control Delay 19.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 63.7 Sum of lost time (s) 12.0

Intersection Capacity Utilization 44.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

3: Folsom Prison Rd & Folsom Lake Crossing Road Existing + Construction Traffic Conditions

4/17/2012 Synchro 7 -  Report

Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 1 1265 4 7 1050 3 6 2 18 3 2 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.91 0.98

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.99 0.98

Satd. Flow (prot) 1805 3539 1599 1570 3535 1635 1555

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.97 0.95

Satd. Flow (perm) 1805 3539 1599 1570 3535 1600 1509

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 1 1375 4 8 1141 3 7 2 20 3 2 1

RTOR Reduction (vph) 0 0 2 0 0 0 0 13 0 0 1 0

Lane Group Flow (vph) 1 1375 2 8 1144 0 0 16 0 0 5 0

Heavy Vehicles (%) 0% 2% 1% 15% 2% 33% 0% 0% 6% 33% 0% 0%

Turn Type Prot NA Perm Prot NA Perm NA Perm NA

Protected Phases 7 4 3 8 2 6

Permitted Phases 4 2 6

Actuated Green, G (s) 0.7 29.1 29.1 0.7 29.1 22.2 22.2

Effective Green, g (s) 0.7 29.1 29.1 0.7 29.1 22.2 22.2

Actuated g/C Ratio 0.01 0.45 0.45 0.01 0.45 0.35 0.35

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 20 1609 727 17 1607 555 523

v/s Ratio Prot 0.00 c0.39 c0.01 0.32

v/s Ratio Perm 0.00 c0.01 0.00

v/c Ratio 0.05 0.85 0.00 0.47 0.71 0.03 0.01

Uniform Delay, d1 31.3 15.6 9.5 31.5 14.1 13.8 13.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 4.7 0.0 19.2 1.5 0.1 0.0

Delay (s) 32.4 20.2 9.5 50.6 15.6 13.9 13.7

Level of Service C C A D B B B

Approach Delay (s) 20.2 15.8 13.9 13.7

Approach LOS C B B B

Intersection Summary

HCM Average Control Delay 18.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 64.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 45.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT D 

EXISTING CONDITIONS - PEDESTRIAN AND BIKE VOLUMES 

 



N/S Street: Project Driveway Start End

E/W Street: Folsom Lake Crossing AM 7:00 9:00

DATE: DAY: PM 16:00 18:00

CITY:

A M

PEDESTRIANS BIKES

EB WB EB WB NB SB NB SB NL NT NR SL ST SR EL ET ER WL WT WR

7:00 AM 0 0 0 0 0 0 0 0 7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0

7:15 AM 0 0 0 0 0 0 0 0 7:15 AM 0 0 0 0 0 0 0 0 0 0 2 0

7:30 AM 0 0 0 0 0 0 0 0 7:30 AM 0 0 0 0 0 0 0 0 0 0 3 0

7:45 AM 0 0 0 0 0 0 0 0 7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0

8:00 AM 0 0 1 0 0 0 0 0 8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0

8:15 AM 0 0 0 0 0 0 0 0 8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0

8:30 AM 0 0 0 0 0 0 0 0 8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0

8:45 AM 0 0 0 0 0 0 0 0 8:45 AM 0 0 0 0 0 0 0 1 0 0 0 0

TOTALS 0 0 1 0 0 0 0 0 TOTALS 0 0 0 0 0 0 0 1 0 0 5 0

P M

PEDESTRIANS BIKES

EB WB EB WB NB SB NB SB NL NT NR SL ST SR EL ET ER WL WT WR

4:00 PM 0 0 0 0 0 0 0 0 4:00 PM 0 0 0 0 0 0 0 3 0 0 3 0

4:15 PM 0 0 0 0 0 0 0 0 4:15 PM 0 0 0 0 0 0 0 0 0 0 2 0

4:30 PM 0 0 0 0 0 0 0 0 4:30 PM 0 0 0 0 0 0 0 3 0 0 5 0

4:45 PM 0 0 0 0 0 0 0 0 4:45 PM 0 0 0 0 0 0 0 2 0 0 1 0

5:00 PM 0 0 0 0 0 0 0 0 5:00 PM 0 0 0 0 0 0 0 10 0 0 2 0

5:15 PM 0 0 0 0 0 0 0 0 5:15 PM 0 0 0 0 0 0 0 1 0 0 1 0

5:30 PM 0 0 0 0 0 0 0 0 5:30 PM 0 0 0 0 0 0 0 3 0 0 0 0

5:45 PM 0 0 0 0 0 0 0 0 5:45 PM 0 0 0 0 0 0 0 8 0 0 4 0

TOTALS 0 0 0 0 0 0 0 0 TOTALS 0 0 0 0 0 0 0 30 0 0 18 0

Folsom

WEST LEG
TIME

NORTH LEG SOUTH LEG

PREPARED BY NATIONAL DATA & SURVEYING SERVICES

T I M E
NORTH LEG SOUTH LEG EAST LEG

T I M E

Thursday

EAST LEG
T I M E

TURNING MOVEMENTS

3/29/2012

TURNING MOVEMENTSWEST LEG
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State Historic Preservation Officer 

Coordination 
  



CESPK-PD-RA        May 29, 2012 
 
MEMORANDUM FOR RECORD  
   
SUBJECT:  Finding of No potential to cause effects in compliance with 36 CFR § 800.3(a)(1) 
and Section 106 of the National Historic Preservation Act of 1966, as amended, for the Joint 
Federal Project Downstream Features Project in Folsom, California  
 
1. The Downstream Features Project (DFP) includes design refinements to the Joint Federal 

Project (JFP).  The Final Folsom Dam Safety and Flood Damage Reduction 
Environmental Impact Statement/Environmental Impact Report for the JFP was issued in 
March 2007.  The design refinements for the DFP include the construction of the 
temporary traffic light, modification to the existing dirt access haul road, installation of 
the stilling basin drain, and use of the nearby staging area with the installation of a new 
batch plant to be used and operated in 2017 for downstream features work.   

 
2. The area of potential effects (APE) for the DFP is shown in Enclosure 1.  Most of the 

APE for the DFP is within the APE for the Control Structure, Chute, and Stilling Basin 
Phase II (Phase II) Project, a component of the JFP under construction by the U.S. Army 
Corps of Engineers (Corps).  The State Historic Preservation Officer (SHPO) concurred 
with the Corps’ finding of No Adverse Effect for the Phase II Project in accordance with 
36 CFR § 800.5(b) in a letter dated July 26, 2010 (Enclosure 2).  The design refinements 
for the DFP are within the description of the activities for the Phase II Project.  The 
construction of the temporary traffic light will occur on an existing roadway and through 
soil disturbed within the last five years for the construction of the Folsom Lake Crossing 
road and bridge.  The dirt access haul road will be in an area previously disturbed for 
construction of the spillway chute and the still basin drain will be constructed in 
previously disturbed areas or areas of solid rock.  A portion of the APE for the DFP, 
specifically the Folsom State Prison Staging Area, is on fill that was placed on that 
location in the last five years. 

 
3. The design refinements will all occur in areas previously disturbed for construction of the 

Phase II Project, areas consisting of fill material, or areas that do not contain previously 
undisturbed ground.  Due to the disturbance within the APE, and previous Section 106 
compliance efforts, there is virtually no possibility for the existence of historic properties 
within the APE. 

 
4. Folsom Dam and Dikes are the only historic properties located near the DFP Project 

APE.  The DFP Project includes features that are largely temporary and would not result 
in a long term presence.  Additionally, Folsom Dam and Dikes are eligible under 
Criterion A, for its association with important events in history.  Construction activities 
around the dam and dikes would not result in an adverse effect to the criterion that make 
Folsom Dam and Dikes eligible for listing in the National Register of Historic Places.  

 
5. For previous phases of the JFP when there was a potential effect to historic properties 

letters were sent to the Shingle Springs Band of Miwok Indians and the United Auburn 



Indian Community of the Auburn Rancheria.  Because there will be no disturbance to 
native soil or areas not previously disturbed, and because disturbance is limited to 
recently created manmade features or through solid rock, it was determined that there is 
no potential to cause effects to historic properties.  Due to the type of activity and the 
location it was determined that consultation with Native Americans was not required for 
this project.  Additionally, for a previous phase of the Folsom JFP a representative of the 
Shingle Springs Band of Miwok Indians contacted us to inform us that they are unaware 
of any traditional cultural properties or sacred sites within or near the project area.   

 
6. The implementing regulations of Section 106 of the National Historic Preservation Act of 

1966, as amended (NHPA), 36 CFR § 800.3(a)(1), No potential to cause effects, allow a 
federal agency to determine “If the undertaking is the type of activity that does not have 
the potential to cause effects on historic properties, assuming such historic properties 
were present, the agency official has no further obligations under Section 106 of this 
part.”  Due to the previous disturbance from construction within the APE and because no 
activities described for the DFP Project will occur in undisturbed ground, the DFP Project 
will not have the potential to cause effects to historic properties. 

 
7. All required actions have been satisfactory completed toward compliance with Section 

106.  The full measure and intent of 36 CFR 800.4(a)(1) have been met.  Therefore, the 
Corps has determined that the DFP Project is in compliance with Section 106 of the 
NHPA and may proceed as planned. 

 
 
 
       Melissa Montag 
       Historian     

Cultural, Recreational, & Social Assessment 
Section 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Enclosure 1 
Area of Potential Effects for the Folsom Dam Safety/ 

Flood Damage Reduction Project 
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Enclosure 2 
Correspondence with the State Historic Preservation Officer 

for Control Structure, Chute, and Stilling Basin Phase II Project 
July 26, 2010  





Appendix I –  
 

Comments and Responses 
 



1 
 

 
Comments and Responses  

on  
Draft EA/EIR for Folsom Dam Safety and Flood Damage Reduction 

Prison Staging Area and Stilling Basin Drain 
September 2012 

 

No. Agency Comment Response 
1.  

U.S. Bureau of 
Reclamation 
 

“FONSI, page 4, and generally throughout the document: A portion of 
the lands used by the Folsom State Prison actually belong to the Bureau 
of Reclamation and not the prison.  Please see the attached map for 
approximate property lines.  The yellow parcels belong to 
Reclamation.” 

Discussion on page 1 has been revised to include the following: 
“Although most of the 10 acres is Folsom State Prison land, a small 
area portion near the driveway is actually Federal land owned by 
Reclamation.  For this EA/EIR, the entire 10-acre area is referred to as 
“Folsom State Prison land” since the prison currently has an easement 
to use Reclamation’s land.” 

2.  
U.S. Bureau of 
Reclamation 
 

“Page 4: Mentions a conveyor belt but I didn't see any discussion of it 
in the rest of the document.  Did the 2010 EA/EIR assume that a 
conveyor belt would be used to transport material across Folsom Lake 
Crossing?” 

The 2010 EA/EIR assumed that concrete would be transported by 
truck or a conveyor system across the spillway access road.  The 
effects and BMPs of a conveyor system crossing the spillway access 
road are assumed to be similar to the proposed conveyor system across 
Folsom Lake Crossing.  

3.  
U.S. Bureau of 
Reclamation 
 

“Page 6: Where will the power come from?  Prison land, BOR land?  
Will a power drop or pole need to be installed?” 

Discussion on page 6 has been revised to indicate that the power for 
the temporary signal would come from the prison via overhead power 
poles that would be installed as a part of the project.  

4.  
U.S. Bureau of 
Reclamation 
 

“Page 13, Visual Resources: Folsom Dam is also a primary aesthetic 
resource.” 

Discussion on page 13 has been revised to provide additional details 
regarding the dam as an aesthetic resource.  

5.  
U.S. Bureau of 
Reclamation 
 

“Page 14: Says there won't be impacts to birds in the stilling basin.  
What about cliff swallows?  They nest all over the facility.” 

While effects on birds in the stilling basin are not anticipated, the 
basin area would be included in the preconstruction surveys that 
would be conducted prior to any work scheduled during the nesting 
season.  Discussion on page 14 has been revised to indicate that the 
migratory cliff swallow would be included in the surveys. 

6.  
U.S. Bureau of 
Reclamation 
 

“Page 15, VELB: Request that a pre-construction survey be conducted 
for VELB.  Many of the elderberry bushes that were removed have 
grown back.” 

Discussion on page 15 has been revised to include the following:  “To 
ensure that there would be no effect, pre-construction surveys would 
be conducted by qualified biologists in areas that may contain suitable 
habitat for special-status plant, invertebrate, or wildlife species. The 
biologists would identify locations of special status plant, invertebrate, 
or wildlife species.  If the biologists identify any of these special status  
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species or suitable habitat, the Corps would contact the USFWS 
regarding any necessary measures to provide protection.”  
 

7.  
U.S. Bureau of 
Reclamation 
 

“Page 32, Table 5: Since a conveyor belt will be in operation for the 
duration of the project it might be helpful to include the noise 
emissions for it.” 

Table 5 has been revised to include a decibel range for a conveyor. 

8.  
U.S. Bureau of 
Reclamation 
 

“Page 43: Would the off-street parking be off-project?” Yes, if the contractor decides that additional parking space is 
necessary, off-street parking would be outside of the project area.  
Discussion on page 45 has been revised accordingly. 

9.  
U.S. Bureau of 
Reclamation 
 

“Page 44: Will the prison and stilling basin operate under the same 
stormwater permit as the rest of the site?” 

The entire Folsom JFP Phase IV site (chute and stilling basin) would 
be under the same construction stormwater permit. The concrete batch 
plant would have a separate industrial stormwater permit.  
 
Preparation work on the Folsom State Prison land would be conducted 
by a pre-Phase IV contractor, who would obtain a construction general 
permit. Once the Phase IV contractor receives a notice to proceed and 
has an approved SWPPP, they would submit an application for a new 
permit application for the entire site (chute, stilling basin, and prison 
staging area). Once the Phase IV stormwater permit has been obtained, 
the pre-Phase IV contractor would terminate their stormwater permit.  

10.  
U.S. Bureau of 
Reclamation 
 

“Page 46: How will the drain be constructed adjacent to the river?  
How will it be accessed “ 

Discussion on page 49 has been revised to include the following:   
“Access to the stilling basin drain site would be via the internal haul 
road.  The drain would be constructed landside by excavating the open 
cut trench while leaving in a plug at the river end. Once the trench is 
completed, the plug would then be removed.” 

11.  
U.S. Bureau of 
Reclamation 
 

“Was the city coordinated with on traffic issues?” Yes, and coordination with the City of Folsom will continue until the 
Folsom JFP is completed. In addition, the contractor would be 
required to submit a traffic handling plan to the City for approval prior 
to initiation of construction.   

12.  
U.S. Bureau of 
Reclamation 
 

“Air Quality: How are you justifying not including the emissions from 
this part of the project with the rest of the work?  I wouldn't consider 
the prison staging and stilling basin to be separate actions.  If you leave 
it that way it would be helpful to include a paragraph that explains the 
logic of looking at the air quality impacts from different components of 
the project separately.” 
 
 
 

Discussion on page 63 includes cumulative effects analysis to air 
quality. The addition of emissions from the proposed design 
refinements to the emissions from the other phases of the Folsom JFP 
would be considered to be a cumulative effect.  SMAQMD’s approach 
to thresholds of significance is relevant to whether a project’s 
individual emissions would result in a cumulatively considerable 
adverse contribution to the Sacramento Valley Air Basin’s existing air 
quality conditions. According to SMAQMD “If a project’s emissions 
would be less than these levels, the project would not be expected to 
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 result in a cumulatively considerable contribution to the significant 
cumulative effect” to the Sacramento Valley Air Basin’s existing air 
quality.  Emissions from the proposed design refinements are well 
below GCR de minimus values for criteria pollutants and therefore 
would not be considered to have a significant cumulative effect.  
 
In addition, the 2010 EA/EIR analyzed emissions from the 
construction of the control structure, chute, and stilling basin. 
Modeling showed that with mitigation, construction would not 
produce emissions that are greater than the GCR de minimus values 
for criteria pollutants. 
 

13.  
U.S. Bureau of 
Reclamation  

“Will Folsom Lake Crossing be closed at any point for installation of 
the traffic light or re-striping of the road?” 

Interruption to Folsom Lake Crossing is anticipated to be minimal 
during installation of the temporary traffic light. The contractor is 
required to submit a traffic handling plan to the City for approval prior 
to initiation of construction. 

14.  
U.S. Fish and 
Wildlife Service 

“The Service recommends the Corps: 
1. Avoid impacts to any oak woodlands and riparian areas outside, but 
in close proximity to, the construction easement and staging areas by 
fencing their boundaries with orange construction fencing or cyclone 
fencing just outside of the dripline of the woody vegetation. 
2. Avoid impacts to nesting migratory birds by clearing any riparian or 
seasonal wetland vegetation during the summer months after any 
nesting birds young-of-the year have fledged. 
3. Minimize impacts to fish and wildlife resources and their habitat by 
confining travel to established roads/paths in the project area and 
confining parking to established areas (parking lots and staging areas). 
4. Minimize impacts to wildlife by seeding all disturbed areas these 
areas with annual grasses at 
the completion of construction or when currently disturbed areas are 
going to remain unused for the growing season.” 

These recommendations have been incorporated into the project.  
Discussion on page 15 has been revised to include the 
recommendations.  

15.  
CA Dept of 
Corrections and 
Rehabilitation  

“Although the EIR addresses the prospect of increased traffic, it does 
not consider the critical need for unobstructed emergency vehicle 
access to and from the prison grounds via this northern entrance. The 
proposed access would not be sufficient during times of high volume 
traffic. Blockage of the intersection and entry is a potential risk of the 
intended use. The design of the intersection, entry, and traffic light 
system should be examined and, if necessary, adjusted to ensure that 
full access, including emergency access, is guaranteed at all times.” 

The inbound lane would be widened by 12 feet.   As currently 
designed, the contractor would not block the inbound lane into the 
prison driveway at the stop-bar of the outbound lane at the 
intersection.  Construction traffic would have some effects to the 
outbound lane since exiting trucks would need to turn right onto 
Folsom Lake Crossing. However, in the event of an emergency, 
movement of construction traffic would cease to ensure that 
emergency vehicles would have unobstructed access.  Discussion on 
page 44 has been revised accordingly. 
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16.   
CA Dept of 
Corrections and 
Rehabilitation 

“If the proposed COCR project is approved, construction is expected to 
begin in FY 2014-2015 and, in that event, the site would require access 
for the public, contractors, and material suppliers from Folsom Lake 
Crossing.  …the prison access road would require widening by an 
additional two lanes for approximately 1,100 linear feet.” 

Coordination between the Corps and CDCR would continue 
throughout the lease agreement.  If the COCR project is approved and 
when a schedule and design for the COCR project have been 
established, coordination efforts would ensure minimal traffic effects 
due to concurrent construction activities.  This coordination would 
also avoid or minimize any adverse effects on the Corps project 
schedule. 

17.  
Central Valley 
Regional WQ 
Control Board 

“Our agency is delegated with the responsibility of protecting the 
quality of surface and groundwaters of the state; therefore our 
comments will address concerns surrounding those issues.” 
 

All required permits related to water quality would be obtained by the 
contractor prior to initiation of construction.  The contractor would 
also ensure that permit requirements are implemented during 
construction.  
 

18.  
Sac Metro AQ 
Management 
District 

“Including the Basic Construction Emission Control Practices for the 
project is appreciated.” 

Thank you for your comment. 

19.  
Sac Metro AQ 
Management 
District 

“The SMAQMD recommends Enhanced Exhaust Control Practices also 
be included since this construction work is part of the larger Folsom 
JFP and the mitigation adopted for the Folsom JFP (which is similar to 
the Enhanced Exhaust Control Practices) should apply to this work. 
The Enhanced Exhaust Control Practices are attached.” 

Discussion on pages 24-25 has been revised to include the Enhanced 
Exhaust Control Practices. 

20.  
Sac Metro AQ 
Management 
District 

“The final EA/EIR should include the complete Roadway Construction 
Emissions Model run to fully disclose the assumptions used to conduct 
the emission calculations.” 

Appendix D has been revised to include the complete Roadway 
Construction Emissions Model spreadsheet.  

21.  
Sac Metro AQ 
Management 
District 

“The Methodology section on page 21 describes the use of the 
Roadway Construction Emissions Model. Additional description should 
be included in this section on data inputs chosen for the model run.” 

Discussion on pages 21-22 has been revised to provide additional 
details regarding the data entered into the model.  

22.  
Sac Metro AQ 
Management 
District 

“CARB’s interim GHG significance thresholds are discussed on pages 
27 and 29 but the actual numeric threshold applied to this project was 
not included in the discussion.” 

Discussion on page 31has been revised to include the CARB interim 
threshold of 7,000 metric tons of CO2e/yr.  

23.  
Sac Metro AQ 
Management 
District 

“Including measures to reduce the project’s carbon emissions is 
appreciated, although the wording that the measures could be 
implemented should be changed to will be implemented.” 

Discussion on page 24 has been revised to state that the contractor 
would implement the proposed mitigation measures.    

24.  
Sac Metro AQ 
Management 

“SMAQMD rules apply to all projects at the time of construction. A list 
of the most common rules that apply to construction is attached. A 
complete list of all SMAQMD rules is available at www.airquality.org 

Thank you for providing this information. 
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District or by calling 916-874-4800.” 
25.   

United Auburn 
Indian Community 
of the Auburn 
Rancheria 

“In order to ascertain whether or not the project could affect cultural 
resources that may be of importance to the UAIC, we would like to 
receive copies of any archaeological reports that have been, or will be, 
completed for the project.” 

An MFR documenting a No potential to cause effects determination in 
compliance with 36 CFR § 800.3(a)(1) and Section 106 was 
prepared for this project and included as an appendix to the EA/EIR.  
An additional copy will be sent to the UAIC.  

26.  
United Auburn 
Indian Community 
of the Auburn 
Rancheria 

“We also request copies of future environmental documents for the 
proposed project so that we have the opportunity to comment on 
potential impacts and proposed mitigation measures related to cultural 
resources.” 

The UAIC will continue to be on the mailing list and will be notified if 
future environmental documents are prepared.  

27.  
United Auburn 
Indian Community 
of the Auburn 
Rancheria 

“The UAIC would also like the opportunity to have our tribal monitors 
accompany you during the field survey.” 

Because all ground-disturbing activities for the project are occurring in 
previously disturbed areas and areas previously used for staging and 
access, no archeological field survey was required for this project. 

28.  
United Auburn 
Indian Community 
of the Auburn 
Rancheria 

“In the future please give us our right to comment on and review an 
undertaking in the spirit of good faith government to government 
consultation.” 

In previous correspondence for the Corps’ JFP Project, which is 
within the same area, the UAIC has indicated that they do not have 
archeological concerns.  The implementing regulations of Section 106 
of the National Historic Preservation Act of 1966, as amended, 36 
CFR § 800.3(a)(1), No potential to cause effects, allow a Federal 
agency to determine that  “If the undertaking is the type of activity that 
does not have the potential to cause effects on historic properties, 
assuming such historic properties were present, the agency official has 
no further obligations under Section 106 of this part.”  Due to the 
previous construction disturbance within the APE, lack of JFP Project 
activities in undisturbed ground, and UAIC’s previous indication that 
they do not have archeological concerns in the area, the Corps 
determined that the JFP Project would not have the potential to affect 
historic properties.  However, the UAIC will continue to be on the 
mailing list and will be notified and offered an opportunity to 
comment on any future environmental documents. 

29.  
United Auburn 
Indian Community 
of the Auburn 
Rancheria 

“Keep in mind that if any unanticipated or inadvertent discoveries, or 
change in project activities occur, the Tribe may have additional 
responsibilities for this undertaking under 36 CFR Part 800.” 

Discussion on page 58 includes proposed mitigation in the event that 
unanticipated or inadvertent discoveries are made. 

 



Hi Jamie, 
 
My comments are as follows: 
 
FONSI, page 4,  and generally throughout the document: A portion of the lands used by the Folsom State 
Prison actually belong to the Bureau of Reclamation and not the prison.  Please see the attached map for 
approximate property lines.  The yellow parcels belong to Reclamation. 
 
Page 4: Mentions a conveyor belt but I didn't see any discussion of it in the rest of the document.  Did  the 
2010 EA/EIR assume that a conveyor belt would be used to transport material across Folsom Lake 
Crossing? 
 
Page 6: Where will the power come from?  Prison land, BOR land?  Will a power drop or pole need to be 
installed? 
 
Page 13, Visual Resources: Folsom Dam is also a primary aesthetic resource.   
 
-Page 14: Says there won't be impacts to birds in the stilling basin.  What about cliff swallows?  They nest 
all over the facility.   
 
-Page 15, VELB: Request that a pre-construction survey be conducted for VELB.  Many of the elderberry 
bushes that were removed have grown back.   
 
-Page 32, Table 5: Since a conveyor belt will be in operation for the duration of the project it might be 
helpful to include the noise emissions for it.   
 
-Page 43: Would the off-street parking be off-project? 
 
-Page 44: Will the prison and stilling basin operate under the same stormwater permit as the rest of the 
site? 
 
-Page 46: How will the drain be constructed adjacent to the river?  How will it be accessed? 
 
General Comments/ Questions: 
 
-Was the city coordinated with on traffic issues?  
 
-Air Quality: How are you justifying not including the emissions from this part of the project with the rest 
of the work?  I wouldn't consider the prison staging and stilling basin to be separate actions.  If you leave 
it that way it would be helpful to include a paragraph that explains the logic of looking at the air quality 
impacts from different components of the project separately.   
 
-Will Folsom Lake Crossing be closed at any point for installation of the traffic light or re-striping of the 
road? 
 
Thanks! 
Chelsea Stewart 
Natural Resource Specialist 
Bureau of Reclamation 
(916)989-7155 





u.s. 
FISH & WILDLIFE 

SERVICE 

United States Department of the Interior 

~ 
In Reply Refer To: 
08ESMFOO-20 12-CPA-O 169 

Alicia Kirchner 
Chief, Planning Division 

FISH AND WILDLIFE SERVICE 
Sacramento Fish and Wildlife Office 
2800 Cottage Way, Room W-2605 
Sacramento, California 95825-1846 

U.S. Army Corps of Engineers, Sacramento District 
13325 J Street 
Sacramento, California 95814-2922 

Dear Ms. Kirchner: 

~OF~ 

AUG 20 2012 

The U.S. Fish and Wildlife Service (Service) has been working closely with the Corps of 
Engineers (Corps) on the Folsom Dam Safety and Flood Damage Reduction Project since its 
inception. Most recently we have been involved in the Prison Staging and Stilling Basin Drain 
aspects of the project which involves disturbance to lands previously disturbed by construction 
activities associated with the overall work at the Folsom Facility. 

We have completed our review of the Draft Environmental Assessment/Environmental Impact 
Report and Draft Finding of No Significant Impact for the Folsom Dam Safety and Flood 
Damage Reduction Project, Prison Staging and Stilling Basin Drain. The Service provides the 
following recommendations under the authority of the Fish and Wildlife Coordination Act. 

The Service recommends the Corps: 

1. A void impacts to any oak woodlands and riparian areas outside, but in close proximity to, the 
construction easement and staging areas by fencing their boundaries with orange construction 
fencing or cyclone fencing just outside of the dripline of the woody vegetation. 

2. Avoid impacts to nesting migratory birds by clearing any riparian or seasonal wetland 
vegetation during the summer months after any nesting birds young-of-the year have fledged. 

3. Minimize impacts to fish and wildlife resources and their habitat by confining travel to 
established roads/paths in the project area and confining parking to established areas (parking 
lots and staging areas). 

4. Minimize impacts to wildlife by seeding all disturbed areas these areas with annual grasses at 
the completion of construction or when currently disturbed areas are going to remain unused for 
the growing season. 
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If you have any questions regarding the recommendations or Service involvement in this project, 
please contact Doug Weinrich at (916) 414-6563. . 

Sincerely, 

~~~ 
~aniel Welsh 
~ Assistant Field Supervisor 

cc: 
Jamie LeFevr\!, COE, Sacramento, CA 
Howard Brown, NOAA Fisheries, Sacramento, CA 
Regional Manager, CDFG, North Central Region, Rancho Cordova, CA 



STATE OF CALIFORNIA - DEPARTMENT OF CORRECTIONS AND REHABILITATION 

FACILITY PLANNING, CONSTRUCTION AND MANAGEMENT 
P.o. Box 942883 
Sacramento, CA 94283-0001 

August 27,2012 

Ms. Jamie LeFevre, Environmental Manager 
U.S. Army Corps of Engineers 
1325 J Street 
Sacramento, CA 95814 

Dear Ms. LeFevre: 

EDMUND G. BROWN JR., GOVERNOR 

COMMENTS ON FOLSOM DAM SAFETY AND FLOOD DAMAGE REDUCTION 
SUPPLEMENTAL ENVIRONMENTAL ASSESSMENT AND ENVIRONMENTAL 
IMPACT REPORT 

The U.S. Army Corps of Engineers (USACE) proposes to lease (for a five-year term) 
an approximately 1 a-acre area on the grounds of Folsom State Prison (FSP) to locate 
a staging area and concrete batch plant for the Folsom Dam Safety and Flood 
Damage Reduction Project (hereinafter referred to as the Folsom Dam Safety 
Project). Use of FSP property for the Folsom Dam Safety Project will require approval 
by the California Department of Corrections and Rehabilitation (CDCR) and California 
Department of General Services as Responsible Agencies under the California 
Environmental Quality Act (CEQA) and as Cooperating Agencies under the National 
Environmental Policy Act (NEPA). While CDCR supports this important project to 
improve the safety, security, and flood damage reduction features of the Folsom Dam 
and its associated facilities, CDCR has specific concerns about the proposed lease 
area's potential environmental, security, and safety impacts to the prison's operations 
due to the size and volume of heavy truck traffic, which CDCR has reason to believe 
will cause significant traffic congestion and require additional measures to ensure 
against any derogation of prison security. 

Discussion 

The Folsom Dam Safety Project will involve substantial heavy traffic (in both vehicle 
size and volume) to and from the north entrance of FSP onto Folsom Lake Crossing. 
For reasons discussed below, CDCR is deeply concerned that the use of the property 
at FSP as part of the Folsom Dam Safety Project will cause significant effects to 
prison operations related to high traffic, security, congestion, and risks of injury that 
are inherent in heavy construction activities. CDCR requests that USACE make 
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modifications to the site that will mitigate these potential impacts. The following 
comments are submitted for your review. 

Prison Operations and Programs 

The Environmental Assessment/Environmental Impact Report (EAlEIR) (July 2012) 
states that the staging area would be used for administrative office space, construction 
worker parking, material storage, stock piling, construction vehicle storage and 
maintenance, aggregate storage, and concrete batching (p. 4). The majority of the 
proposed lease area is along a corridor adjacent to Folsom Lake Crossing. As 
described in the EAlEIR, there would be only one single point of access to the 
proposed lease area at the existing prison entry road. This entry point would be used 
by all construction traffic accessing the batch plant and staging area, as well as prison 
traffic and emergency vehicles. 

The EAlEIR (p. 5-6) states that a temporary traffic signal would be installed at the 
Folsom Lake Crossing/FSP access road, Folsom Lake Crossing would be re-striped to 
create a dedicated turn lane to the FSP access road entrance, and the prison 
entrance would be widened leading into the staging area to provide a turning radius 
for construction vehicles. These proposed measures, while necessary, would not be 
sufficient to alleviate impacts of the Folsom Dam Safety Project's construction traffic 
on the prison access road and the prison's operations. Although the EIR addresses 
the prospect of increased traffic, it does not consider the critical need for unobstructed 
emergency vehicle access to and from the prison grounds via this northern entrance. 
The proposed access would not be sufficient during times of high volume traffic. 
Blockage of the intersection and entry is a potential risk of the intended use. The 
design of the intersection, entry, and traffic light system should be examined and, if 
necessary, adjusted to ensure that full access, including emergency access, is 
guaranteed at all times. 

The FSP driveway at Folsom Lake Crossing is the rear entrance to FSP. While it is 
not the main prison entrance, it is the location of a number of important prison facilities 
and is a critical entry point for prison staff and other personnel who must have 
unimpeded access throughout the day. 

The rifle range, InmatelWard Labor (IWL) program, FSP and California State Prison -
Sacramento (CSP-Sac) are accessed from the FSP driveway. The rifle range is used 
for training exercises by FSP and CSP-Sac staff as well as by local law enforcement 
departments, including the city of Folsom Police Department and local sheriff's 
department. IWL and private contractors use the rear driveway to access the IWL lay 
down yard and for special projects constructed at both prisons. FSP and CSP-Sac 
operate three shifts in each 24-hour period, so custody staff travel through this 
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driveway throughout the day. The prison access road accommodates not only prison 
staff but also must be accessible to emergency vehicles, as mentioned above. 

The batch plant operations for the Folsom Dam Safety Project will require vast 
amounts of material deliveries for the production of cement. Ingress and egress to the 
batch plant will be provided at only one point, at the rear (north) entrance to the prison. 
The USACE has not finalized any decision on how it will deliver the concrete 
manufactured at the batch plant across the highway to the spillway component of the 
Folsom Dam Safety Project. USACE informed COCR that either an underground or 
overhead pipe is under consideration. USACE is also considering trucking the cement 
across the highway. Should drilling under the road for an underground pipeline or the 
installation of an overhead method of delivery not be viable, concrete trucks would 
have to be used to deliver the material. These heavy material and concrete trucks 
would enter and exit over the rear prison road and travel across Folsom Lake 
Crossing to enter the spillway site, resulting in an even greater effect upon FSP and 
surrounding roads. 

Proposed Prison Project 

The fiscal year (FY) 2012-2013 California Budget Act has authorized COCR to 
construct a limited number of Level II adult male dormitory facilities at up to three 
existing prison locations. Construction of these facilities would assist COCR in 
complying with federal court requirements to reduce inmate overcrowding in its 
prisons. FSP is being considered for a 792-bed dormitory facility at the land adjacent 
to the proposed USACE lease area. COCR is currently conducting a feasibility study 
of the site. 

If the proposed COCR project is approved, construction is expected to begin in 
FY 2014-2015 and, in that event, the site would require access for the public, 
contractors, and material suppliers from Folsom Lake Crossing. The prison access 
road, therefore, would be required to accommodate not only current FSP traffic for its 
numerous existing operations, but also for construction traffic for the proposed COCR 
infill project and for the Folsom Dam Safety Project, all within the same timeframe. 
Furthermore, pursuant to State requirements, FSP would need to have both a union 
labor gate and a non-union labor gate for its proposed infill project. Because three 
construction gates would be required (union labor gate, non-union labor gate, and 
USACE project gate), the prison access road would require widening by an additional 
two lanes for approximately 1,100 linear feet. The proposed COCR infill project would 
also require a staging area for materials and vehicle storage. The road widening 
would be necessary to ensure emergency access as well as to reduce congestion and 
the risk of vehicle accidents on the existing narrow road that was not designed to 
accommodate this high level of use. 
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Conclusion 

In conclusion, COCR reiterates its support for this important project to improve the 
safety, security, and flood damage reduction features of the Folsom Dam and its 
associated facilities. However, CDCR must preserve the safety and security of its 
institution and the community and must continue to effectively facilitate the daily 
functions of its prisons. The potential effects of project construction traffic on FSP 
operations were not analyzed in the EAlEIR and should be addressed. 

Due to the potentially significant effects to prison operations from the size and volume 
of heavy truck traffic and, further, as a Responsible Agency under CEQA and a 
Cooperating Agency under NEPA, CDCR looks forward to working with USACE on 
changes to the proposed staging area that will mitigate impacts to CDCR operations. 
Future correspondence for this project should be addressed to Nancy MacKenzie, 
Environmental Planning Section; Facility Planning, Construction and Management; 
California Department of Corrections and Rehabilitation; 9838 Old Placerville Road, 
Suite B, Sacramento, CA 95827; or nancy.mackenzie@cdcr.ca.gov. Ms. MacKenzie 
can also be reached at 916-255-2159. 

Thank you for the opportunity to provide comments on the proposed Folsom Dam 
Safety Project. We look forward to discussing our concerns with you. 

Deputy Director 
Facility Planning, Construction and Management 

cc: Chris Meyer, Director, Facility Planning, Construction and Management 
Brian Covey, Associate Director (A), Design and Environmental Services and 

Standards Branch 
Nancy MacKenzie, Supervising Environmental Planner 



Water Boards 

Central Valley Regional Water Quality Control Board 

17 August 2012 

David Martasian 
Central Valley Flood Protection Board 
3310 EI Camino Avenue, Room 151 
Sacramento, CA 95821 

CERTIFIED MAIL 
7011 2970000389391460 

COMMENTS TO THE DRAFT SUPPLEMENTAL ENVIRONMENTAL 
ASSESSMENT/SUPPLEMENTAL ENVIRONMENTAL IMPACT REPORT, FOLSOM DAM 
SAFETY & FLOOD DAMAGE REDUCTION - PRISON STAGING AREA & STILLING BASIN 
DRAIN PROJECT, SCH NO. 2006022091, SACRAMENTO COUNTY 

Pursuant to the State Clearinghouse's 12 July 2012 request, the Central Valley Regional Water 
Quality Control Board (Central Valley Water Board) has reviewed the Draft Supplemental 
Environmental Assessment/Supplemental Environmenta/lmpact Report for the Folsom Dam 
Safety & Flood Damage Reduction - Prison Staging Area & Stilling Basin Drain Project, located 
in Sacramento County. 

Our agency is delegated with the responsibility of protecting the quality of surface and 
groundwaters of the state; therefore our comments will address concerns surrounding those 
issues. 

Construction Stann Water General Pennit 
Dischargers whose project disturb one or more acres of soil or where projects disturb less than 
one acre but are part of a larger common plan of development that in total disturbs one or more 
acres, are required to obtain coverage under the General Permit for Storm Water Discharges 
Associated with Construction Activities (Construction General Permit), Construction General 
Permit Order No. 2009-009-DWQ. Construction activity subject to this permit includes clearing, 
grading, grubbing, disturbances to the ground, such as stockpiling, or excavation, but does not 
include regular maintenance activities pelformed to restore the original line, grade, or capacity 
of the facility. The Construction General Permit requires the development and implementation 
of a Storm Water Pollution Prevention Plan (SWPPP). 

For more information on the Construction General Permit, visit the State Water Resources 
Control Board website at: 
http://www.waterboards.ca.gov/water_issues/programs/stormwater/constpermits.shtml. 
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Phase I and II Municipal Separate Storm Sewer System (MS4) Permits1 

17 August 2012 

The Phase I and II MS4 permits require the Permittees reduce pollutants and runoff flows from 
new development and redevelopment using Best Management Practices (BMPs) to the 
maximum extent practicable (MEP). MS4 Permittees have their own development standards, 
also known as Low Impact Development (UD)/post-construction standards that include a 
hydromodification component. The MS4 permits also require specific design concepts for 
LID/post-construction BMPs in the early stages of a project during the entitlement and CEOA 
process and the development plan review process. 

For more information on which Phase I MS4 Permit this project applies to, vis it the Central 
Valley Water Board website at 
http://www.waterboards.ca.gov/centralvalley/water_issues/storm_water/municipal_permits/. 

Industrial Storm Water General Permit 
Storm water discharges associated with industrial sites must comply with the regulations 
contained in the Industrial Storm Water General Permit Order No. 97-03-DWO. 

For more information on the Industrial Storm Water General Permit, visit the Central Valley 
Water Board website at: 
http://www.waterboards.ca . g ov Icentralvalley/water _issues/storm_water /i ndustri a 1-1l ene raLperm 
its/index.shtml. 

Clean Water Act Section 404 Permit 
If the project will involve the discharge of dredged or fill material in navigable waters or 
wetlands, a permit pursuant to Section 404 of the Clean Water Act may be needed from the 
United States Army Corps of Engineers (USACOE). If a Section 404 permit is required by the 
USACOE, the Central Valley Water Board will review the permit application to ensure that 
discharge will not violate water quality standards. If the project requires surface water drainage 
realignment, the applicant is advised to contact the Department of Fish and Game for 
information on Streambed Alteration Permit requirements . 

If you have any questions regard ing the Clean Water Act Section 404 permits, please contact 
the Regulatory Division of the Sacramento District of USACOE at (916) 557-5250. 

1 Municipal Permits = The Phase I Municipal Separate Stonn Water System (MS4) Permit covers medium sized 
Municipalities (serving between 100,000 and 250,000 people) and large sized municipalities (serving over 
250,000 people). The Phase II MS4 provides coverage for small municipalities, including non-traditional Small 
MS4s, which include military bases, public campuses, prisons and hospitals. 
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Clean Water Act Section 401 Penn it Water Quality Certification 

17 August 2012 

If an USACOE permit, or any other federal permit, is required for this project due to the 
disturbance of waters of the United States (such as streams and wetlands), then a Water 
Quality Certification must be obtained from the Central Valley Water Board prior to initiation of 
project activities. There are no waivers for 401 Water Quality Certifications. 

Waste Discharge Requirements 
If USACOE determines that only non-jurisdictional waters of the State (i .e., "non-federaln waters 
of the State) are present in the proposed project area, the proposed project will require a Waste 
Discharge Requirement (WDR) permit to be issued by Central Valley Water Board. Under the 
Califomia Porter-Cologne Water Quality Control Act, discharges to all waters of the State, 
including all wetlands and other waters of the State including, but not limited to, isolated 
wetlands, are subject to State regulation. 

For more information on the Water Quality Certification and WDR processes, visit the Central 
Valley Water Board website at: 
http://WWoN.waterboards.ca.gov/centralvalley/help/business_help/permit2.shtml. 

If you have questions regarding these comments, please contact me at (916) 464-4684 or 
tcleak@waterboards.ca.gov. 

Trevor Cleak 
Environmental Scientist 

cc: State Clearinghouse Unit, Governor's Office of Planning and Research, Sacramento 
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July 31, 2012 
 

SENT VIA E-MAIL ONLY 
 
 

Ms. Jamie LeFevre 
Environmental Manager    

U. S. Army Corps of Engineers Sacramento District   
1325 J Street  
Sacramento, CA  95814 

 
Folsom Dam Safety and Flood Damage Reduction Project, Prison Staging 

Area and Stilling Basin Drain, Draft Environmental 
Assessment/Environmental Impact Report (SAC200500806h) 
 

Dear Ms. LeFevre: 
 

Thank you for providing the Draft Environmental Assessment/Environmental Impact 
Report for the Folsom Dam Safety and Flood Damage Reduction Project (JFP), 

Prison Staging Area and Stilling Basin Drain to the Sacramento Metropolitan Air 
Quality Management District (SMAQMD).  The report focuses on minor construction 
and design refinements that supplement the 2007 Final EIS/EIR for the Folsom JFP 

issued by the Bureau of Reclamation.  SMAQMD staff comments follow. 
 

1. Including the Basic Construction Emission Control Practices for the project is 
appreciated.   

2. The SMAQMD recommends Enhanced Exhaust Control Practices also be included 

since this construction work is part of the larger Folsom JFP and the mitigation 
adopted for the Folsom JFP (which is similar to the Enhanced Exhaust Control 

Practices) should apply to this work.  The Enhanced Exhaust Control Practices 
are attached. 

3. The final EA/EIR should include the complete Roadway Construction Emissions 

Model run to fully disclose the assumptions used to conduct the emission 
calculations. 

4. The Methodology section on page 21 describes the use of the Roadway 
Construction Emissions Model.  Additional description should be included in this 
section on data inputs chosen for the model run. 

5. CARB’s interim GHG significance thresholds are discussed on pages 27 and 29 
but the actual numeric threshold applied to this project was not included in the 

discussion. 
6. Including measures to reduce the project’s carbon emissions is appreciated, 

although the wording that the measures could be implemented should be 

changed to will be implemented.   
7. SMAQMD rules apply to all projects at the time of construction.   A list of the 

most common rules that apply to construction is attached.  A complete list of all 
SMAQMD rules is available at www.airquality.org or by calling 916-874-4800. 

Larry Greene 
AIR POLLUTION CONTROL OFFICER 

http://www.airquality.org/
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You may contact me at 916-874-4881 or khuss@airquality.org if you have any 
questions or need clarification regarding this letter. 

 
Sincerely, 

 

 
 
Karen Huss 

Associate Air Quality Planner/Analyst 
 
Attachments 

 
Cc: Larry Robinson, SMAQMD 

mailto:khuss@airquality.org
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Attachment 
Enhanced Exhaust Control Practices 

 

 The project shall provide a plan for approval by the lead agency and District demonstrating that the 
heavy-duty (50 horsepower [hp] or more) off-road vehicles to be used in the construction project, 
including owned, leased, and subcontractor vehicles, will achieve a project wide fleet-average 20% 
NOX reduction and 45% particulate reduction compared to the most recent California Air Resources 
Board (ARB) fleet average. Acceptable options for reducing emissions may include use of late model 
engines, low-emission diesel products, alternative fuels, engine retrofit technology, after-treatment 
products, and/or other options as they become available. The District’s Construction Mitigation 
Calculator can be used to identify an equipment fleet that achieves this reduction.  

 The project representative shall submit to the lead agency and District a comprehensive inventory of 
all off-road construction equipment, equal to or greater than 50 horsepower, that will be used an 
aggregate of 40 or more hours during any portion of the construction project. The inventory shall 
include the horsepower rating, engine model year, and projected hours of use for each piece of 
equipment. The inventory shall be updated and submitted monthly throughout the duration of the 
project, except that an inventory shall not be required for any 30-day period in which no 
construction activity occurs. At least 48 hours prior to the use of subject heavy-duty off-road 
equipment, the project representative shall provide SMAQMD with the anticipated construction 
timeline including start date, and name and phone number of the project manager and on-site 
foreman.  The District’s Model Equipment List can be used to submit this information. 

 The project shall ensure that emissions from all off-road diesel powered equipment used on the 
project site do not exceed 40% opacity for more than three minutes in any one hour. Any equipment 
found to exceed 40 percent opacity (or Ringelmann 2.0) shall be repaired immediately. Non-
compliant equipment will be documented and a summary provided to the lead agency and District 
monthly. A visual survey of all in-operation equipment shall be made at least weekly, and a monthly 
summary of the visual survey results shall be submitted throughout the duration of the project, 
except that the monthly summary shall not be required for any 30-day period in which no 
construction activity occurs. The monthly summary shall include the quantity and type of vehicles 
surveyed as well as the dates of each survey. The District and/or other officials may conduct periodic 
site inspections to determine compliance. Nothing in this section shall supercede other District or 
state rules or regulations. 

 If at the time of construction, the District has adopted a regulation applicable to construction 
emissions, compliance with the regulation may completely or partially replace this mitigation.  
Consultation with the District prior to construction will be necessary to make this determination. 

http://www.airquality.org/ceqa/mitigation.shtml
http://www.airquality.org/ceqa/mitigation.shtml
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Attachment 

SMAQMD Rules & Regulations Statement (revised 3/12) 

 
The following statement is recommended as standard condition of approval or construction document 
language for all development projects within the Sacramento Metropolitan Air Quality Management 
District (SMAQMD):  All projects are subject to SMAQMD rules in effect at the time of construction.  A 
complete listing of current rules is available at www.airquality.org or by calling 916.874.4800.  Specific 
rules that may relate to construction activities or building design may include, but are not limited to: 
 
Rule 201: General Permit Requirements.  Any project that includes the use of equipment capable of 
releasing emissions to the atmosphere may require permit(s) from SMAQMD prior to equipment 
operation.  The applicant, developer, or operator of a project that includes an emergency generator, 
boiler, or heater should contact the SMAQMD early to determine if a permit is required, and to begin 
the permit application process.  Portable construction equipment (e.g. generators, compressors, pile 
drivers, lighting equipment, etc.) with an internal combustion engine over 50 horsepower are required 
to have a SMAQMD permit or a California Air Resources Board portable equipment registration.  Other 
general types of uses that require a permit include, but are not limited to dry cleaners, gasoline stations, 
spray booths, and operations that generate airborne particulate emissions. 
 
Rule 403: Fugitive Dust. The developer or contractor is required to control dust emissions from earth 
moving activities, storage or any other construction activity to prevent airborne dust from leaving the 
project site. 
 
Rule 414: Water Heaters, Boilers and Process Heaters Rated Less Than 1,000,000 BTU PER Hour. The 
developer or contractor is required to install water heaters (including residence water heaters), boilers 
or process heaters that comply with the emission limits specified in the rule. 
 
Rule 417: Wood Burning Appliances.  This rule prohibits the installation of any new, permanently 
installed, indoor or outdoor, uncontrolled fireplaces in new or existing developments. 
 
Rule 442: Architectural Coatings.  The developer or contractor is required to use coatings that comply 
with the volatile organic compound content limits specified in the rule. 
 
Rule 460: Adhesives and Sealants. The developer or contractor is required to use adhesives and 
sealants that comply with the volatile organic compound content limits specified in the rule. 
 
Rule 902: Asbestos.  The developer or contractor is required to notify SMAQMD of any regulated 
renovation or demolition activity.  Rule 902 contains specific requirements for surveying, notification, 
removal, and disposal of asbestos containing material. 
 
Naturally Occurring Asbestos:  The developer or contractor is required to notify SMAQMD of earth 
moving projects, greater than 1 acre in size in areas “Moderately Likely to Contain Asbestos” within 
eastern Sacramento County.  Asbestos Airborne Toxic Control Measures, Section 93105 & 93106 contain 
specific requirements for surveying, notification, and handling soil that contains naturally occurring 
asbestos. 

 

http://www.airquality.org/


MIWOK United Auburn Indian Community 
MAIDU of the Auburn Rancheria 

David Keyser 
Chairman 

August 31, 2012 

Kimberly DuBach 
Vice Chair 

Jamie LeFevre 
Environmental Manager 
1325 J Street 
Sacramento, California 95814 

Gene Whitehouse 
Secretary 

Brenda Adams 
Treasurer 

Calvin Moman 
Council Member 

Subject: Draft EA/EIR and Draft No Significant Impact for the Folsom Dam Safety and Flood 
Damage Reduction Project, Prison Staging Area and Stilling Basin Drain Project, Located in 
Folsom, California 

Dear Ms. LeFevre, 

Thank you for requesting information regarding the above referenced project. The United 
Auburn Indian Community (UAIC) of the Auburn Rancheria is comprised ofMiwok and 
Southern Maidu (Nisenan) people whose tribal lands are within Placer County and ancestral 
territory spans into EI Dorado, Nevada, Sacramento, Sutter, and Yuba counties. The UAIC is 
concerned about development within its aboriginal territory that has potential to impact the 
lifeways, cultural sites, and landscapes that may be of sacred or ceremonial significance. We 
appreciate the opportunity to comment on this and other projects in your jurisdiction. 

In order to ascertain whether or not the project could affect cultural resources that may be of 
importance to the UAIC, we would like to receive copies of any archaeological reports that have 
been, or will be, completed for the project. We also request copies of future environmental 
documents for the proposed project so that we have the opportunity to comment on potential 
impacts and proposed mitigation measures related to cultural resources. The UAIC would also 
like the opportunity to have our tribal monitors accompany you dUling the field survey. The 
infonnation gathered will provide us with a better understanding of the project and cultural 
reSO!lrces on site and is invaluable for consultation purposes. 

We continue to ask for archaeological and cultural resources reporting and management 
conditions to include gathering ethnographic and ethnohistorical information. This is one of the 
most beneficial fOnTIS of Native American study that can yield significant infOlmation on historic 
and traditional cultural properties. The Memorandum of Record included for review states that, 
" Due to the type of activity and the location it was detelmined that consultation with Native 
Americans was not required for this project." At no time shall the lack of infonnation gathered 
from a previous undertakings consultation be circumvented due to a compliance finding or 
eligibility detennination. It is the Tribes legal write to comment and often the turnaround in staff, 
acquisition of new data, or wi llingness of infonnants to come forward lead to premature or 
incomplete conclusions. [n the future please give us our right to comment on and review an 
undertaking in the spirit of good faith government to government consultation. 

TribalOffice 10720 Indian Hill Road Auburn, CA 95603 (530) 883-2390 FAX (530) 883-2380 



Keep in mind that if any unanticipated or inadvertent discoveries, or change in project activities 
occur, the Tribe may have additional responsibilities for this undertaking under 36 CFR Part 800. 
Thank you again for taking these matters into consideration, and for involving the UAlC early in 
the planning process. We look forward to reviewing any additional documents as requested. 
Please contact Marcos GuelTero, Tribal Historic Preservation Officer, at (530) 883-2364 or email 
at mguelTero@aubumrancheria.com if you have any questions. 

Sincerely, 

;fIM'I~~ 
David Keyser, 
Chairman 

CC: Marcos GuelTero, THPO 

TribalOffice 10720 Indian Hill Road Auburn, CA 95603 (530) 883-2390 FAX (530) 883-2380 
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