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INTRODUCTION 

OVERVIEW 

The County of EI Dorado ("County") is proposing formation of the Carson Crossing Drive 
Drainage Zone of Benefit in order to provide funding for the maintenance and replacement 
of drainage improvements for the Carson Creek subdivision (also known as Heritage EI 
Dorado Hills), within the County. The funding mechanism will be a County Service Area 
Zone of Benefit ("Zone of Benefit", or "Zone"), which is being required as a condition of 
development approval by the County. 

The proposed Zone of Benefit contains all parcels in the planned development known as 
Carson Creek, or Heritage EI Dorado Hills, to be located south of Golden Foothill Parkway 
and west of Latrobe Road. The assessments for this Zone of Benefit will be used to maintain 
and improve certain drainage facilities and would be levied annually. 

LEGAL ANALYSIS 

PROPOSITION 218 
This assessment is formed consistent with Proposition 218, The Right to Vote on Taxes Act, 
which was approved by the voters of California on November 6, 1996, and is now codified 
as Articles XIlIC and XIlID of the California Constitution. Proposition 218 provides for benefit 
assessments to be levied to fund the cost of providing services, improvements, as well as 
maintenance and operation expenses to a public improvement which benefits the assessed 
property. 

Proposition 218 describes a number of important requirements, including property-owner 
balloting, for the imposition, increase and extension of assessments, and these 
requirements are satisfied by the process used to establish this assessment. 

SILICON VALLEY TAXPAYERS ASSOCIATION, INC. V SANTA CLARA COUNTY OPEN SPACE 

AUTHORITY 

In July of 2008, the California Supreme Court issued its ruling on the Silicon Valley 
Taxpayers Association, Inc. v. Santa Clara County Open Space Authority ("SVTA vs. 
SCCOSA"). This ruling is the most significant legal document in further legally clarifying 
Proposition 218. Several of the most important elements of the ruling included further 
emphasis that: 

• Benefit assessments are for special, not general, benefit 
• The services and/or improvements funded by assessments must be clearly defined 
• Special benefits are directly received by and provide a direct advantage to property 

in the district or zone 

This Engineer's Report is consistent with the SVTA vs. SCCOSA decision and with the 
requirements of Article XIIiC and XIIiD of the California Constitution because the 
improvements to be funded are clearly defined; the benefiting property in the Zone of Benefit 
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enjoys close and unique proximity and access to the Improvements; and such special 
benefits provide a direct advantage to property in the Zone of Benefit that is not enjoyed by 
the public at large or other property. 

DAHMS V. DOWNTOWN POMONA PROPERTY 

On June 8, 2009, the 4th Court of Appeal amended its original opinion upholding a benefit 
assessment for property in the downtown area of the City of Pomona. On July 22, 2009, the 
California Supreme Court denied review. On this date, Dahms became good law and 
binding precedent for assessments. In Dahms the Court upheld an assessment that was 
100% special benefit (i.e. 0% general benefit) on the rationale that the services and 
improvements funded by the assessments were directly provided to property in the district. 
The Court also upheld discounts and exemptions from the assessment for certain properties. 

BONANDER V. TOWN OF TIBURON 

In the December 31,2009, the 1st District Court of Appeal overturned a benefit assessment 
approved by property owners to pay for placing overhead utility lines underground in an area 
of the Town of Tiburon. The Court invalidated the assessments on the grounds that the 
assessments had been apportioned to assessed property based, in part, on relative costs 
within sub-areas of the assessment district instead of proportional special benefits. 

BEUTZ V. COUNTY OF RIVERSIDE 

On May 26,2010 the 4th District Court of Appeals issued a decision on the Steven Beutz v. 
County of Riverside (UBeutz") appeal. This decision overturned an assessment for park 
maintenance in Wildomar, California, primarily because the general benefits associated with 
improvements and services was not explicitly calculated, quantified and separated from the 
special benefits. 

GOLDEN HILL NEIGHBORHOOD ASSOCIATION V. CITY OF SAN DIEGO 

On September 22, 2011, the San Diego Court of Appeal issued a decision on the Golden 
Hill Neighborhood Association v. City of San Diego appeal. This decision overturned an 
assessment for street and landscaping maintenance in the Greater Golden Hill 
neighborhood of San Diego, California. The court described two primary reasons for its 
decision. First, like in Beutz, the court found the general benefits associated with services 
were not explicitly calculated, quantified and separated from the special benefits. Second, 
the court found that the City had failed to record the basis for the assessment on its own 
parcels. 

COMPLIANCE WITH CURRENT LAW 

This Engineer's Report is consistent with the requirements of Article XIIIC and XIIID of the 
California Constitution and with the SVTA decision because the improvements to be funded 
are clearly defined; the improvements are directly available to and will directly benefit 
property in the Zone of Benefit; and the improvements provide a direct advantage to property 
in the Zone of Benefit that would not be received in absence of the assessments. 
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This Engineer's Report is consistent with Buetz, Dahms and Greater Golden Hill because, 
the improvements will directly benefit property in the Zone of Benefit and the general benefits 
have been explicitly calculated and quantified and excluded from the assessments. The 
Engineer's Report is consistent with Bonander because the assessments have been 
apportioned based on the overall cost of the improvements and proportional special benefit 
to each property. 

COUNTY OF EL DORADO 
CARSON CROSSING DRIVE DRAINAGE ZONE OF BENEFIT 98310 
ENGINEER'S REPORT 

SG~ConsultingGroup 

16-0064 I 5 of 73

PAGE 3 

This Engineer's Report is consistent with Buetz, Dahms and Greater Golden Hill because, 
the improvements will directly benefit property in the Zone of Benefit and the general benefits 
have been explicitly calculated and quantified and excluded from the assessments. The 
Engineer's Report is consistent with Bonander because the assessments have been 
apportioned based on the overall cost of the improvements and proportional special benefit 
to each property. 

COUNTY OF EL DORADO 
CARSON CROSSING DRIVE DRAINAGE ZONE OF BENEFIT 98310 
ENGINEER'S REPORT 

SG~ConsultingGroup 



PAGE 4 

DESCRIPTION OF THE ZONE OF BENEFIT 

IMPROVEMENTS AND SERVICES WITHIN THE ZONE OF BENEFIT: 

The work and improvements (the "Improvements") to be maintained with the funding from 
the Carson Crossing Drive Drainage Zone of Benefit and the cost thereof, including any debt 
service on bonds or other indebtedness issued for the work and improvements, paid from 
the levy of the annual assessment provide special benefit to Assessor Parcels within the 
Zone of Benefit as defined in the Method of Assessment herein. The work and 
improvements are generally described as follows: 

The Improvements for the Carson Crossing Drive Zone of Benefit are limited to the segment 
of Carson Crossing Drive beginning at the northwest boundary of the Zone, continuing in a 
counter-clockwise direction to the intersection of Golden Foothill Parkway. The 
improvements consist of three large Con-Span structures across Carson Creek and two 
tributaries, as well as other drainage improvements as listed in Table 1 below. 

Table 1 - Description of Improvements 

Item Quantity Unit 

12" SO HOPE 987 LF 

18" SO HOPE 2,420 LF 

36" SO HOPE 1,382 LF 

Type "B" Orop Inlet 14 EA 

Grated Inlet 27 EA 

Eccentric SO Manhole w/Grate Top 1 EA 

48" SOMH 5 EA 

72" SOMH 1 EA 

Rock Outfall Protection 7 EA 

Crossing A (Con-Span B Series 36' Span x 8' Rise) 5,281 SF 

Crossing B (0 Series 55' Span x 8'-111/8 Rise) 14,121 SF 

Crossing C (Bebo 2-48' Span x 13' Rise 1-60' Span x 17' Rise) 25,356 SF 

The improvements to be maintained include all necessary service, operations, 
administration, and maintenance required to keep the above-mentioned improvements in a 
safe, clean and reliable condition. 

"Maintenance" means the furnishing of services and materials for the ordinary and usual 
maintenance and operation of any improvement, including repair, removal or replacement 
of all or any part of any improvement; the removal of vegetation, sediment, rubbish, debris, 
and other solid waste, and the cleaning, sandblasting, and painting of walls and other 
improvements to remove or cover graffiti. 

"Incidental expenses" may include any of the following: (a) The costs of preparation of the 
Engineer's Report, including plans, specifications, estimates, diagram, and assessment; (b) 
the costs of printing, advertising, and the giving of published, posted, and mailed notices; (c) 
compensation payable for collection of assessments; (d) compensation of any engineer or 
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attorney employed to render services in proceedings pursuant to this part; (e) any other 
expenses incidental to the construction, installation, or maintenance of the Improvements; 
(f) any expenses incidental to the issuance of bonds or; and (g) costs associated with any 
elections held for the approval of a new or increased assessment. 

The assessment proceeds will be exclusively used for Improvements within the Zone of 
Benefit plus incidental expenses. Reference is made to the Summary of County's 
Improvement Plans section in the following section of this Report which specifically identifies 
the drainage improvements to be funded by the assessment proceeds and to the plans and 
specifications, including specific expenditure and improvement plans, which are on file with 
the County. Any further plans and specifications for the Zone of Benefit will be filed with the 
Community Development Agency of the County and are incorporated herein by reference. 
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ESTIMATE OF COST 

INTRODUCTION 

Following are the Improvements for the Zone of Benefit. Improvements funded by the 
assessments will be used to maintain and improve the Carson Crossing Drive drainage 
facilities. The formula below describes the relationship between the final level of 
improvements, the existing baseline level of service, and the level of improvements for the 
drainage facilities funded by the assessments. 

Final Level of 
Improvements 

Baseline Level of 
Improvements 

SUMMARY OF ZONE'S IMPROVEMENT PLANS 

+ 
Enhanced Level of 

Improvements 

Improvements to be installed at Carson Crossing Drive have been identified. The Zone of 
Benefit boundaries have been narrowly drawn to include properties, within the Carson Creek 
development, that have good proximity and access to the Improvements. 

ESTIMATE OF COSTS 

Table 2, below, displays the estimate of the cost of the Improvements that would be funded 
by the proposed Zone of Benefit. The expenditures would be governed by the policies, 
criteria and requirements established within this Report, the Article and by the Act. 
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Table 2 - Estimate of Cost 

Annual Maintenance Costs 

Description 
Annual: Clean existing drainage structures 

Annual: Inspect and clean drain lines for siltation 

Every 5 Years Con-Span A: Inspect and clean facility for 
trash, debris, and siltation 

Every 5 Years Con-Span B: Inspect and clean facil ity for 
trash, debris, and siltation 

Every 5 Years Con-Span C: Inspect and clean facil ity for 
trash, debris, and siltation 

Annualized Capital Replacement Costs 

Description 
12" SD HDPE 

18" SD HDPE 
36" SD HDPE 

Type "B" Drop Inlet 
Grated Inlet 

Eccentric SD Manhole w/Grate Top 
48" SDMH 
72"SDMH 
Rock Outfall Protection 

Crossing A (Con-Span B Series 36' Span x 8' Rise) 

Crossing B (0 Series 55' Span x 8'-111/8 Rise) 
Crossing C (Bebo 2-48' Span x 13' Rise 1-60' Span x 17' Rise) 

Quantity Unit Unit Price Total Amount 
48 EA $200.00 $9,600.00 

4789 LF 3.00 14,367.00 

0.2 Events 2,500.00 500.00 

0.2 Events 5,000.00 1,000.00 

0.2 Events 15,000.00 3,000.00 

Total Annual Maintenance Costs $28,467.00 

Total 

Installation 
Amount Unit Life 

$50,139.60 50 
135,278.00 50 
102,889.90 50 

14,224.00 50 
97,200.00 50 

3,300.00 50 
15,240.00 50 

7,500.00 50 
5,600.00 50 

633,720.00 75 
1,694,520.00 75 
3,042,720.00 75 

Total Annualized Replacement Costs 

Annual 
Replacement 

Cost 
$1,002.79 

2,705.56 
2,057.80 

284.48 
1,944.00 

66.00 
304.80 
150.00 
112.00 

8,449.60 
22,593.60 
40,569.60 

$80,240.23 

Sub-Total Annual Maintenance Cost and Capital Replacements $108,707.23 

Annual Administrative Costs 

Administration (2%) 
Insurance (3%) 

Total Annual Costs 

Assessment Calculation 

COUNTY OF El DORADO 
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$2,174.14 

3,261.22 

Total Annual Administrative Costs __ z;$::.5,!;;!4:=3:=5.:.:.3~6:.. 

$114,142.59 

Total Annual Costs $114,142.59 

Less Contribution for General Benefit (82.0%) 1 ($93,615.78) 

Balance to Levy $20,526.81 

Total Benefit Units 2 486.55 

Levy per Benefit Unit 3 $42.19 

Total Assessment levy 4 $20,526.81 
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Table 2 - Estimate of Cost 
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Notes to Estimate of Cost: 

COUNTY OF EL DORADO 

1. As determined in the following section, at least 82.0% of the cost of Improvements must be 
funded from sources other than the assessments to cover any general benefits from the 
Improvements. Therefore, out of the total cost of Improvements of $114,142.59 the County 
must contribute at least $93,615.78 from sources other than the assessments. The County will 
contribute this amount, which covers any general benefits from the Improvements. 

2. Total Benefit Units are based on full build-out of the assessed area (see Appendix B for Overall 
Site Plan, Units 1 through 3). There are two types of units planned: 1,059 Age Restricted Units 
(ARUs), and a memory care facility. Benefit Units are summarized below: 

Unit Type Quantity SFE Total Benefit Units 

ARU 1,059 0.45 476.55 

Memory Care Facility 1 10 10.00 

TOTAL 486.55 

For actual assessment amounts prior to full build-out, unimproved parcels will be assessed at 
the unimproved rate (25% of normal rate), and total assessment proceeds will be reduced 
accordingly. 

3. The Levy per Benefit Unit (SFE) is $42.19. However, the only single family homes planned for 
this Zone are Age Restricted Units (ARUs). The levy per ARU is ($42.19 x .45 =) $18.98 
(rounded down), and the levy for the Memory Care Facility is ($42.19 x 10 =) $421.90. A check 
of the total assessments to be levied shows a total of ((1,059 x $18.98) + (1 x $421.90) =) 
$20,521.72. This does not exceed the Special Benefit amount of $20,526.81. The discrepancy 
is due to rounding down the ARU levy amount. 

4. The Act requires that proceeds from the assessments must be deposited into a special fund 
that has been set up for the revenues and expenditures of the Zone of Benefit. Moreover, funds 
raised by the assessment shall be used only for the purposes stated within this Report. Any 
balance remaining at the end of the fiscal year, June 30, must be carried over to the next fiscal 
year. The Zone of Benefit may also establish a reserve fund for contingencies and special 
projects as well as a capital improvement fund for accumulating funds for larger capital 
improvement projects or capital renovation needs. Any remaining balance would either be 
placed in the reserve fund, the capital improvement fund, or would be used to reduce future 
years' assessments. 
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METHOD OF ApPORTIONMENT 

METHOD OF ApPORTIONMENT 

This section of the Engineer's Report includes an explanation of the special and general 
benefits derived from the proposed Improvements to Carson Crossing Drive, and the 
methodology used to apportion the total assessment to properties within the Zone of Benefit. 

The method used for apportioning the assessment is based upon the proportional special 
benefits conferred to the properties over and above the general benefits conferred to real 
property in the Zone of Benefit or to the public at large. Special benefit is calculated for each 
parcel in the Zone of Benefit using the following process: 

1. Identification of all benefit factors derived from the Improvements 
2. Calculation of the proportion of these benefits that are general 
3. Determination of the relative special benefit within different areas within the Zone of 

Benefit 
4. Determination of the relative special benefit per property type 
5. Calculation of the specific assessment for each individual parcel based upon special 

vs. general benefit; location, property type, property characteristics, improvements 
on property and other supporting attributes 

DISCUSSION OF BENEFIT 

Assessments can only be levied based on the special benefit to property. This special 
benefit is received by property over and above any general benefits. Any and all general 
benefit must be funded from another source. With reference to the requirements for 
assessments, Section 54711 (a)(1) of the Benefit Assessment Act of 1982 states: 

"The amount of the assessment to be imposed on any parcel of property 
shall be related to the benefit to the parcel which will be derived from the 
provision of the service. f1 

Proposition 218, as codified in Article XIIID of the California Constitution, has confirmed that 
assessments must be based on the special benefit to property: 

"No assessment shall be imposed on any parcel which exceeds the 
reasonable cost of the proportional special benefit conferred on that parcel. " 

Since assessments are levied on the basis of special benefit, they are not a tax and are not 
governed by Article XIIIA of the California Constitution. 

The SVTA v. SCCOSA decision clarifies that a special benefit is a service or improvement 
that provides a direct advantage to a parcel and that indirect or derivative advantages 
resulting from the overall public benefits from a service or improvement are general benefits. 

COUNTY OF EL DORADO 
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Finally, Proposition 218 twice uses the phrase "over and above" general benefits in 
describing special benefit. (Art. XIIID, sections 2(i) & 4(ij.) The SVTA v. SCCOSA decision 
further clarifies that special benefits must provide a direct advantage to benefiting property 
and that proximity to a park is an example of a special benefit. 

BENEFIT FROM DRAINAGE IMPROVEMENTS TO CARSON CROSSING DRIVE 

Carson Crossing Drive was constructed to be a regional connector road between the EI 
Dorado Hills Business Park and White Rock Road. The developer of the nearby Heritage 
EI Dorado Hills development project was required, among other things, to form a zone of 
benefit for drainage improvements on Carson Crossing Drive. While this Report focuses 
primarily on the drainage improvements described above, those Improvements are a critical 
component of this roadway, which provides benefits to various properties in the vicinity. 

The drainage Improvements are a critical part of the Carson Crossing Drive roadway system 
in that they were designed to capture and convey rain water from the roadway and 
surrounding drainage area in order to protect the structural integrity of the roadway, its 
embankments and pavements, and to provide for a safe and reliable transportation facility. 
As the roadway provides numerous and significant benefits to the assessed parcels and 
other surrounding properties, so do the drainage Improvements. 

BENEFIT TO ASSESSED PROPERTIES 

In summary, real property located within the boundaries of the Zone of Benefit distinctly and 
directly benefits from the drainage facilities funded by the Assessments. Carson Crossing 
Drive provides primary access to the properties within Zone of Benefit and significantly 
increases the usefulness of these properties. The Improvements are specifically designed 
to preserve and protect Carson Crossing Drive and, thus, serve local properties in the Zone 
of Benefit. (The engineering analysis concedes that other properties and the public at large 
also benefit from the Improvements, as described in the following section.) 

GENERAL VERSUS SPECIAL BENEFIT 

Article XIIiC of the California Constitution requires any local agency proposing to increase 
or impose a benefit assessment to "separate the general benefits from the special benefits 
conferred on a parceL" The rationale for separating special and general benefits is to ensure 
that property owners subject to the benefit assessment are not paying for general benefits. 
The assessment can fund special benefits but cannot fund general benefits. Accordingly, a 
separate estimate of the special and general benefit is given in this section. 

In other words: 

COUNTY OF EL DORADO 

Total 
Benefit 
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General Special 
Benefit + Benefit 
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There is no widely-accepted or statutory formula for general benefit. General benefits are 
benefits from improvements or services that are not special in nature, are not "particular and 
distinct" and are not "over and above" benefits received by other properties. SVT A vs. 
SCCOSA provides some clarification by indicating that general benefits provide "an indirect, 
derivative advantage" and are not necessarily proximate to the improvements. 

The starting point for evaluating general and special benefits is the current, baseline level of 
service. The assessments fund Improvements "over and above" this general, baseline level 
and the general benefits estimated in this section are over and above the baseline. 

Special benefit, on the other hand, is defined in the state constitution as "a particular and 
distinct benefit over and above general benefits conferred on real property located in the 
district or to the public at large." The SVTA v. SCCOSA decision indicates that a special 
benefit is conferred to a property if it "receives a direct advantage from the improvement 
(e.g., proximity to a park)." In this Assessment, as noted, properties in the Zone of Benefit 
have close proximity and uniquely improved desirability from the Improvements as do other 
properties and the public at large. 

CALCULATING GENERAL BENEFIT 

In this section, the general benefit is liberally estimated and described, and then budgeted 
so that it is funded by sources other than the assessment, as required. 

The following formula has been developed based upon the Silicon Valley and judicial 
decisions, and has widespread use by this Engineer to estimate the general benefit for 
complex, multi-benefit assessments: 

General 
Benefit 

Benefit to Real 
= Property Outside 

the Zone of 
Benefit 

+ 

Benefit to Real Property 
Inside the Zone of 

Benefit that is Indirect 
and Derivative 

Benefit to 
+ the Public 

at Large 

Carson Crossing Drive benefits the assessed parcels (as special benefits) as well as other 
properties outside the Zone of Benefit and the public at large (as general benefits). Any 
indirect and derivative benefits to those parcels within the Zone of Benefit would also be 
conferred to those parcels outside the Zone of Benefit in the same proportion. Because of 
the single-purpose benefit of the Improvements, the sum total general benefit of all three 
general benefit components in the above formula can be calculated through a careful 
analysis of relative traffic use volumes of the assessed properties versus other properties 
and the public. 

The 6,000'± roadway that traverses the Phase 2 Carson Creek Specific Plan (CCSP) is 
predicted to experience a traffic volume of 22,400 Average Daily Trips (ADT) at the year 
20251• 

1 Appendix B, Fehr & Peers Traffic Study, June 2012 
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The assessed parcels within Phase 2 of the CCSP are comprised of 1,059 age restricted 
units (ARU) and the 139-unit assisted living memory care facility (refer to Appendix B for 
Overall Site Plan). 

1. The ADT for an ARU is 37% of a typical single family dwelling unit, or 3.7 trips 
per day. For the 1,059 ARU, the total ADTwould be (1,059 x 3.7 =) 3,918 ADT. 

2. The memory care facility, the ADT is estimated to be 110 (based on a similar 
project.) 

3.. Therefore, the total ADT for the Phase 2 project is estimated to be (3,918 + 110 
=) 4,028 ADT'!. 

4. Conversely, the non-Phase 2 traffic would be (22,400 - 4,028 =) 18,372 ADT. 

Therefore the General Benefit of the Improvements would be (18,372 + 22,400 =) 82.0%. 

Hence, this analysis finds that 82.0% of the Improvements' benefit may provide general 
benefits. The Assessment Engineer establishes a requirement for a minimum contribution 
from sources other than the assessments of 82.0%. 

The Zone of Benefit's total budget for maintenance and improvement of drainage facilities is 
$114,143. Of this total budget amount, the County will contribute at least $93,616 from 
sources other than the drainage assessments. This contribution by the County equates to 
approximately 82.0% of the total budget for maintenance and improvements and constitutes 
the amount attributable to the general benefits from the Improvements. 

METHOD OF ASSESSMENT 

As previously discussed, the assessments provide comprehensive Improvements that will 
clearly confer special benefits to properties in the Zone of Benefit. The allocation of special 
benefits to property is partially based on the type of property and the size of property. These 
benefits can also partially be measured by the occupants on a property in the Zone of Benefit 
because such parcel population density is a measure of the relative benefit a parcel receives 
from the Improvements. It should be noted that many other types of "traditional" 
assessments also use parcel population densities to apportion the assessments. For 
example, the assessments for sewer systems, roads and water systems are typically 
allocated based on the population density of the parcels assessed. Therefore, the 
apportionment of benefit is reasonably based the type of parcel, the size of parcels and the 
population density of parcels. 

The next step in apportioning assessments is to determine the relative special benefit for 
each property. This process involves determining the relative benefit received by each 
property in relation to a single family home, or, in other words, on the basis of Single Family 
Equivalent benefit units (SFE or "Benefit Units"). This benefit unit methodology is commonly 
used to distribute assessments in proportion to estimated special benefit and is generally 
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property in relation to a single family home, or, in other words, on the basis of Single Family 
Equivalent benefit units (SFE or "Benefit Units"). This benefit unit methodology is commonly 
used to distribute assessments in proportion to estimated special benefit and is generally 
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recognized as providing the basis for a fair and appropriate distribution of assessments. For 
the purposes of this Engineer's Report, all properties are designated a SFE value, which is 
each property's relative benefit in relation to a single family home on one parcel. In this 
case, the "benchmark" property is a single family home. Such properties are assigned one 
benefit unit, which is one Single Family Equivalent (1 SFE). 

In the process of determining the appropriate method of assessment, the Engineer 
considered various alternatives. For example, an assessment for only improved residential 
property was considered but was determined to be inappropriate because commercial 
properties also receive direct benefits from the Improvements. 

Moreover, a fixed or flat assessment for all properties of similar type was deemed to be 
inappropriate because larger properties receive a higher degree of benefit than other 
similarly used properties that are significantly smaller. (For two properties used for 
commercial purposes, there is clearly a higher benefit provided to the larger property in 
comparison to a smaller commercial property because the larger property generally supports 
a larger building and has higher numbers of employees, customers and guests that would 
benefit from well maintained and improved drainage facilities. So the potential population of 
employees or residents is a measure of the special benefits received by the property.) 
Larger parcels, therefore, receive an increased benefit from the assessments. 

Finally, the special benefits to be derived from the proposed assessments will be conferred 
on property and are not based on a specific property owner's use of the improvements, or a 
specific property owner's occupancy of property or the property owner's demographic status 
such as age or number of dependents. However, it is ultimately people who value the special 
benefits described above and use and enjoy the Zone of Benefit's facilities. In other words, 
the benefits derived to property are related to the average number of people who could 
potentially live on, work at, or otherwise could use a property, not how the property is 
currently used by the present owner. Therefore, the number of people who could or 
potentially live on, work at or otherwise use a property is one indicator of the relative level of 
benefit received by a property. 

In conclusion, the Assessment Engineer determined that the appropriate method of 
assessment apportionment should be based on the type and use of property, the relative 
size of the property and its relative population. This method is further described below. 

RESIDENTIAL PROPERTIES 

Certain residential properties in the Zone of Benefit that contain a single residential dwelling 
unit are assigned one Single Family Equivalent or 1.0 SFE or 1.0 benefit unit. Traditional 
houses, zero-lot line houses and town homes are included in this category of single family 
residential property. If there is more than one single family detached dwelling on a parcel, 
it will be charged one SFE per single family detached dwelling. 

Most of the assessed parcels are being developed as age restricted units ("ARUs"). These 
units benefit from the Improvements in proportion to the average number of occupants and 
relative size for the typical ARU, both of which tend to be lower than for a SFE. 
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Properties with more than one residential unit (other than parcels with more than one 
detached single family dwelling as described above) are designated as multi-family 
residential properties. These properties benefit from the Improvements in proportion to the 
number of dwelling units that occupy each property, the average number of people who 
reside in multi-family residential units versus the average number of people who reside in a 
single family home and the relative size of each type of residential dwelling unit. The 
population density factors for the area in EI Dorado County encompassing the Zone of 
Benefit, as depicted in the following table, provide the basis for determining the SFE factors 
for residential properties. Using the total population in a certain property type in the area of 
the Zone of Benefit from the 2010 Census and dividing it by the total number of such 
households, finds that approximately 3.06 persons occupy each single family residence, 
whereas an average of 1.8 persons occupy each ARU3. The ratio of 3.06 people on average 
for a single family residence and 1.8 people per dwelling unit in an ARU results in a 
population density equivalent of 0.59 for ARUs. Next, the relative building areas are factored 
into the analysis because special benefits are related to the average size of a property, in 
addition to average population densities. For ARUs, this calculation results in an SFE factor 
of 0.45 per dwelling unit. A similar calculation is used for the SFE Rates for other residential 
property types. 

3 Census data for age restricted unit occupancy rates is not available. This figure is based 
on the EI Dorado Hills Community Service District Park Impact Fee Nexus Study (2007). 
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TABLE 3· RESIDENTIAL POPULATION FACTORS 

Single Family Residential 1.00 1.00 1.00 
Age Restricted Unit 0.59 0.76 0.45 
Condominium 0.94 0.42 0.39 
Duplex, Triplex, Fourplex 0.59 0.35 0.21 
Multi-Family Residential (5+ Units) 0.74 0.32 0.23 

Sources: 2010 Census. EI Dorado Hills CPO 

The single family equivalency factor of 0.23 per dwelling unit for multifamily residential 
properties applies to such properties with 20 or fewer units. Properties in excess of 20 units 
typically contain on-site drainage facilities that tend to offset some of the benefits provided 
by the improvements. Therefore the benefit for properties in excess of 20 units is determined 
to be 0.23 SFE per unit for the first 20 units and 0.10 SFE per each additional unit in excess 
of 20 dwelling units. 

COMMERCIAL PROPERTIES 

SFE values for commercial land uses are based on the equivalence of special benefit on a 
land area basis between single family residential property and the average commercial 
property. The SFE values for various commercial land uses are further defined by using 
average employee densities because the special benefit factors described previously can 
be measured by the average number of people who work at commercial properties. 

In order to determine employee density factors, the findings from the San Diego Association 
of Governments Traffic Generators Study (the "SANDAG Study") are used because these 
findings were approved by the State Legislature as being a good representation of the 
average number of employees per acre of land area for commercial properties. As 
determined by the SANDAG Study, the average number of employees per acre for 
commercial property is 24. 

In comparison, the average number of people residing in a single family home in the area is 
3.06. Since the average lot size for a single family home in the Zone of Benefit is 
approximately 0.20 acres, the average number of residents per acre of residential property 
is 15.30. 

The employee density per acre is nearly 2 times the population density of single family 
residential property per acre (24 employees per acre 115.30 residents per acre). Therefore, 
the average employee density can be used as the basis for allocating benefit to commercial 
property since a commercial property with 2 employees receives generally similar special 
benefit to a residential property with 1 resident. This factor of equivalence of benefit between 
1 resident to 2 employees is the basis for allocating commercial benefit. Table 4 below 
shows the average employees per acre of land area or portion thereof for commercial 
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properties and lists the relative SFE factors per quarter acre for properties in each land use 
category. 

Commercial properties in excess of 5 acres generally involve uses that are more land 
intensive relative to building areas and number of employees (lower coverage ratios). As a 
result, the benefit factors for commercial property land area in excess of 5 acres is 
determined to be the SFE rate per fifth acre for the first 5 acres and the relevant SFE rate 
per each additional acre over 5 acres. 

The planned assisted living facility is considered to be a commercial use. Institutional 
properties that are used for residential or commercial· purposes are also assessed at the 
appropriate residential or commercial rate. 

TABLE 4 - COMMERCIAL DENSITY AND ASSESSMENT FACTORS 

Type of Commercial/Industrial 

Land Use 

Commercial 

UNIMPROVED/UNDEVELOPED PROPERTIES 

Average 
Employees 
Per Acre 1 

24 

SFE Units 
per 

1/5Acre 2 

0.500 

SFE Units 
per 

Acre After 5 

0.500 

The benefits to be received from the Improvements by unimproved, undeveloped properties 
are passive benefits, which are generally not related to active use of the property. The 
benefit to undeveloped properties is determined to be proportional to the corresponding 
benefits for similar type developed properties, but at a lower rate due to the lack of active 
benefits conferred to undeveloped properties. Since traffic volumes are the underlying 
measure of benefit, the percentage of traffic for unimproved parcels, or parcels under 
construction, is much less than occupied parcels. While construction traffic may be less in 
volume, it necessarily includes significantly heavier vehicles that move more slowly. 
Therefore, from the stance of congestion as well as that of structural road wear, it is 
reasonable to assume that unimproved land benefits at approximately 25% of the level of 
occupied land. Using this ratio, the SFE factor for unimproved or undeveloped parcels is 
0.25 per parcel. 

The value of properties increases as properties are approved for parcel division and 
development. Likewise, the special benefits received by unimproved property increases as 
the property is approved for parcel division and development. When property is approved 
for parcel division and development with a final map, the property has passed the final 
significant hurdle to development and can shortly undergo construction. Since the property 
is nearing the point of development, its special benefits increase. In addition, these 
properties are generally sold soon after completion of improvements, so the properties 
receive the additional benefit of desirability from prospective buyers due to the special 
benefits provided by drainage facilities in the Zone of Benefit. It is therefore determined that 
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property with final map approval be assessed at the Unimproved rate on a per-mapped 
parcel basis. 

OTHER PROPERTIES 

Article XIlID stipulates that publicly owned properties must be assessed unless there is clear 
and convincing evidence that those properties receive no special benefit from the 
assessment. 

All properties that are specially benefited are assessed. Other publicly owned property that 
is used for purposes similar to private residential or commercial uses is benefited and 
assessed at the same rate as such privately owned property. 

Miscellaneous, small and other parcels such as roads, right-of-way parcels, and common 
areas typically do not generate significant numbers of employees, residents, customers or 
guests and have limited economic value. These miscellaneous parcels receive minimal 
benefit from the Improvements and are assessed an SFE benefit factor of zero. 

DURATION OF ASSESSMENT 

It is recommended that the Assessment be levied for fiscal year 2017-18 and continued 
every year thereafter, so long as the Carson Crossing Drive Drainage Zone of Benefit needs 
to be improved and maintained and the County requires funding from the Assessments for 
its Improvements in the Zone of Benefit. 

ANNUAL COST INDEXING 

The assessment is subject to an annual adjustment tied to the Consumer Price Index-U for 
the San Francisco Bay Area as of December of each succeeding year (the "CPI"), with a 
maximum annual adjustment not to exceed 3%. 
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I do hereby apportion said net amount of the cost and expenses of said improvements, 
including the costs and expenses incident thereto, upon the parcels and lots of land within 
said Zone of Benefit, in accordance with the special benefits to be received by each parcel 
or lot, from the improvements, and more particularly set forth in the Cost Estimate and 
Method of Assessment hereto attached and by reference made a part hereof. 

The assessment is made upon the parcels or lots of land within the Zone of Benefit in 
proportion to the special benefits to be received by the parcels or lots of land, from said 
improvements. 

Each parcel or lot of land is described in the Assessment Roll by reference to its parcel 
number as shown on the Assessor's Maps of the County of EI Dorado. For a more particular 
description of said property, reference is hereby made to the deeds and maps on file and of 
record in the office of the County Recorder of said County. 

I hereby place opposite the Assessor Parcel Number for each parcel or lot within the 
Assessment Roll, the amount of the assessment for each parcel or lot of land within the said 
Zone of Benefit. 

Dated: February 15, 2016 
Engineer of Work 

By ;0b--.--
Jerry Bradshaw 
Engineer of Work, License No. C48845 
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ApPENDIX A • ASSESSMENT ROLL 

Assessments shown below reflect the number of lots shown on Final Maps filed for Carson 
Creek Unit 1-Phase A and Carson Creek Unit 1-Phase B (for parent APNs 117-570-01 and 
-02) and single lots for other unmapped parcels. All lots are assessed at the current 
configuration and unimproved rate. Future levies will be based on the status (configuration 
and level of improvement) of each parcel at the time they are set. 

Each assessor parcel number (APN) listed on the Assessment Roll is shown and illustrated 
on the latest County Assessor's records, or as amended per recorded final maps. These 
records are, by reference made part of this report, and govern for all details concerning the 
description of the lots or parcels. 

Non-assessable lots or parcels include government owned land and public utility owned 
property. 

APN Asmt 
117-570-14 $ 4.74 

117-580-04 4.74 

117-580-05 4.74 

117-580-06 4.74 

117-580-07 4.74 

117-580-08 4.74 

117-580-09 4.74 

117-580-10 4.74 

117-580-11 4.74 

117-580-12 4.74 

117-580-17 105.48 

117-590-01 4.74 

117-590-02 4.74 

117-590-03 4.74 

117-590-04 4.74 

117-590-05 4.74 

117-590-06 4.74 

117-590-07 4.74 

117-590-08 4.74 

117-590-09 4.74 

117-590-10 4.74 

117-590-11 4.74 

117-590-12 4.74 

COUNTY OF EL DORADO 
CARSON CROSSING DRIVE DRAINAGE ZONE OF BENEFIT 9831 0 
ENGINEER'S REPORT 

Owner Name 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 

SCIConsultingGroup 

16-0064 I 23 of 73

PAGE 21 

ApPENDIX A • ASSESSMENT ROLL 

Assessments shown below reflect the number of lots shown on Final Maps filed for Carson 
Creek Unit 1-Phase A and Carson Creek Unit 1-Phase B (for parent APNs 117-570-01 and 
-02) and single lots for other unmapped parcels. All lots are assessed at the current 
configuration and unimproved rate. Future levies will be based on the status (configuration 
and level of improvement) of each parcel at the time they are set. 

Each assessor parcel number (APN) listed on the Assessment Roll is shown and illustrated 
on the latest County Assessor's records, or as amended per recorded final maps. These 
records are, by reference made part of this report, and govern for all details concerning the 
description of the lots or parcels. 

Non-assessable lots or parcels include government owned land and public utility owned 
property. 

APN Asmt 
117-570-14 $ 4.74 

117-580-04 4.74 

117-580-05 4.74 

117-580-06 4.74 

117-580-07 4.74 

117-580-08 4.74 

117-580-09 4.74 

117-580-10 4.74 

117-580-11 4.74 

117-580-12 4.74 

117-580-17 105.48 

117-590-01 4.74 

117-590-02 4.74 

117-590-03 4.74 

117-590-04 4.74 

117-590-05 4.74 

117-590-06 4.74 

117-590-07 4.74 

117-590-08 4.74 

117-590-09 4.74 

117-590-10 4.74 

117-590-11 4.74 

117-590-12 4.74 

COUNTY OF EL DORADO 
CARSON CROSSING DRIVE DRAINAGE ZONE OF BENEFIT 9831 0 
ENGINEER'S REPORT 

Owner Name 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 

SCIConsultingGroup 



APN Asmt 
117-590-13 $ 4.74 
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117-590-16 4.74 
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117-590-21 4.74 
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117-590-47 4.74 

117-590-48 4.74 

117-590-49 4.74 

117-590-50 4.74 

117-590-51 4.74 

117-600-01 4.74 
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APN Asmt 
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117-590-19 4.74 
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117-590-21 4.74 
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APN Asmt 
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117-600-31 4.74 
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117-600-35 4.74 

117-600-36 4.74 
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APN Asmt 
117-600-02 $ 4.74 

117-600-03 4.74 

117-600-04 4.74 

117-600-05 4.74 

117-600-06 4.74 

117-600-07 4.74 

117-600-08 4.74 

117-600-09 4.74 

117-600-10 4.74 

117-600-11 4.74 

117-600-12 4.74 

117-600-13 4.74 

117-600-14 4.74 

117-600-15 4.74 

117-600-16 4.74 

117-600-17 4.74 

117-600-18 4.74 

117-600-19 4.74 
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APN Asmt 
117-600-42 $ 4.74 

117-600-43 4.74 

117-600-44 4.74 

117-600-45 4.74 

117-600-46 4.74 

117-600-47 4.74 

117-600-48 4.74 

117-600-49 4.74 

117-600-50 4.74 

117-600-51 4.74 

117-600-52 4.74 

117-600-53 4.74 

117-600-54 4.74 

117-600-55 4.74 

117-600-56 4.74 

117-600-57 4.74 
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117-600-62 4.74 

117-600-63 4.74 

117-600-64 4.74 
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117-600-67 4.74 

117-600-68 4.74 

117-600-69 4.74 

117-600-70 4.74 

117-600-71 4.74 

117-600-72 4.74 

117-600-73 4.74 

117-600-74 4.74 

117-600-75 4.74 

117-600-76 4.74 

117-600-77 4.74 

117-600-78 4.74 

117-600-79 4.74 

117-600-80 4.74 

117-600-81 4.74 
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APN Asmt Owner Name 
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117-610-46 4.74 LENNAR HOMES OF CA A CA CORP 
117-610-47 4.74 LENNAR HOMES OF CA A CA CORP 

TOTAL $1,010.82 

The following parcels are not subject to assessment in accordance with the methodology 
outlined in the Engineer's Report. They are listed here in order to complete the inventory of 
lots listed and shown in the most recent title report issued by North American Title 
Company dated December 30,2015 at 7:30am. This list also includes lots within the Zone 
of Benefit that are owned by certain public entities. 

APN Asmt 
117-570-19 

117-570-20 

117-580-14 

117-580-15 

117-580-16 

117-580-18 

117-580-19 

117-580-20 

117-580-21 

117-580-22 

117-580-23 

117-580-24 

117-580-25 

117-580-26 

117-580-27 

117-580-28 

COUNTY OF EL DORADO 

CARSON CROSSING DRIVE DRAINAGE ZONE OF BENEFIT 9831 0 
ENGINEER'S REPORT 

Owner Name 
EL DORADO IRRIGATION DISTRICT 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 

SC ~ConsultingGroup 

16-0064 I 28 of 73

PAGE 26 

APN Asmt Owner Name 
117-610-39 $ 4.74 LENNAR HOMES OF CA A CA CORP 
117-610-40 4.74 LENNAR HOMES OF CA A CA CORP 
117-610-41 4.74 LENNAR HOMES OF CA A CA CORP 
117-610-42 4.74 LENNAR HOMES OF CA A CA CORP 
117-610-43 4.74 LENNAR HOMES OF CA A CA CORP 
117-610-44 4.74 LENNAR HOMES OF CA A CA CORP 
117-610-45 4.74 LENNAR HOMES OF CA A CA CORP 
117-610-46 4.74 LENNAR HOMES OF CA A CA CORP 
117-610-47 4.74 LENNAR HOMES OF CA A CA CORP 

TOTAL $1,010.82 

The following parcels are not subject to assessment in accordance with the methodology 
outlined in the Engineer's Report. They are listed here in order to complete the inventory of 
lots listed and shown in the most recent title report issued by North American Title 
Company dated December 30,2015 at 7:30am. This list also includes lots within the Zone 
of Benefit that are owned by certain public entities. 

APN Asmt 
117-570-19 

117-570-20 

117-580-14 

117-580-15 

117-580-16 

117-580-18 

117-580-19 

117-580-20 

117-580-21 

117-580-22 

117-580-23 

117-580-24 

117-580-25 

117-580-26 

117-580-27 

117-580-28 

COUNTY OF EL DORADO 

CARSON CROSSING DRIVE DRAINAGE ZONE OF BENEFIT 9831 0 
ENGINEER'S REPORT 

Owner Name 
EL DORADO IRRIGATION DISTRICT 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 

SC ~ConsultingGroup 



APN 
117-610-48 

117-610-49 

117-610-50 

117-610-51 

117-610-52 

117-610-53 

Asmt Owner Name 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 
LENNAR HOMES OF CA A CA CORP 

PAGE 27 

The following parcels are listed in the Title Report, but fall outside the boundaries of the 
Zone of Benefit: 117-570-10, 12 and 13, and 117-570-15 through 18, inclusive, and 117-
580-13. 
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ApPENDIX C - TRAFFIC STUDY 

On the following pages is a copy of the June 7, 2012 Fehr and Peers memorandum, Latrobe 
Road Connector Study - Alternatives Evaluation. 

COUNTY OF EL DORADO 
CARSON CROSSING DRIVE DRAINAGE ZONE OF BENEFIT 98310 
ENGINEER'S REPORT 

SCIConsultingGroup 

16-0064 I 33 of 73

PAGE 31 

ApPENDIX C - TRAFFIC STUDY 

On the following pages is a copy of the June 7, 2012 Fehr and Peers memorandum, Latrobe 
Road Connector Study - Alternatives Evaluation. 

COUNTY OF EL DORADO 
CARSON CROSSING DRIVE DRAINAGE ZONE OF BENEFIT 98310 
ENGINEER'S REPORT 

SCIConsultingGroup 



FEHR1PEERS 

MEMORANDUM 

Date: June 7, 2012 

To: EI Dorado County Department of Transportation 

Cc: Lany /to, Ardor Consulting 
Derek Minnema, Mark Thomas & Company 

From: David 8 Robinson - Fehr & Peers 
Kwasi Donkor - Fehr & Peers 

Subject: Latrobe Road Connector Study - Alternatives Evaluation 
RSD6-2336 

Fehr & Peers has completed a summary of transportation-related measures of effectiveness for 
the Latrobe Road Connector project Alternatives Evaluation Matrix. The measures presented in 
the matrix are based on previous analysis conducted for this project and are intended to help with 
the selection of a preferred alternative. The Latrobe Road Connector Study is required as a 
Condition of Approval (No. 27) ofTM99-1359 for the West Valley Tentative Map, which is located 
in the Valley View SpeCific Plan. 

This memorandum provides background on previous work completed for the Latrobe Road 
Connector Study and summarizes the model development; including refinements to the traffic 
analysis zones (TAl), land use, and roadway network, and summarizes transportation-related 
performance measures of effectiveness. 

BACKGROUND 

The goal of the Latrobe Road Connector Study is to provide to EI Dorado County a ranking of the 
four connection alternatives relative to their ability to provide acceptable level of service based on 
General Plan policy. As defined in Policy TC-Xd of the 2004 General Plan (Amended January 
2009), LOS E or better is considered acceptable in the Community Regions, which includes the 
Latrobe RoadlVVhite Rock Road intersection. Therefore, LOS E will be used as an evaluation 
criterion for the four connection alternatives. 

Previous Work Efforts 

Under a separate work order, Fehr & Peers produced four technical memorandums between 
September 2006 and June 2007, covering the development of traffic volume forecast and 
operations analysis for the connector study. 

Developed for the analysis of the General Plan, the 2004 EI Dorado County General Plan Traffic 
Model was not used for the analysis of the Latrobe Road Connector Study, because it lacked 
sufficient detail in the study area and connectivity to developing areas in Sacramento County. 
The 2004 EI Dorado General Plan model only includes roadways in El Dorado County with areas 

2990 Lava Ridge Court, #200 Roseville, CA 95661 (916) 773-1900 Fax (916) 773-2015 
wv.w.fehrandpeers.com 
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outside the county represented by TAls at the gateway roadways like US 50 and White Rock 
Road. 

At that time, there were several travel demand forecasting models available to develop forecasts 
for the connector study. However, the variation in inputs resulted in large variation in forecasts in 
the study area. The available models included the following: 

• 2004 EI Dorado County General Plan Model 

• SACOG's SACMET Regional Travel Demand Model 

• Silva Valley Parkway Interchange Model 

• Highway 50 Corridor Mobility Partnership Model 

Based on County direction at the time, the traffic volume forecasts were developed using a 
modified version of the SACMET Regional Travel Demand Model. Consistent with California 
Transportation Commission (CTC) guidelines, sub-area refinements were made to the model to 
better reflect roadway network and TAl detail in the study area and connectivity to areas in 
Sacramento County like the Folsom SOl amendment area and the planned US 50/Empire Ranch 
interchange. 

August 2011, Initial Screening Memorandum 

In August 2011 Fehr & Peers collaborated with Mark Thomas & Company to prepare an initial 
screening memorandum for the Latrobe Road Connector Study. The purpose of the initial 
screening memorandum was to narrow down 10 alternatives to four alternatives before 
performing focused traffic analysis. The following alternatives were chosen as part of that initial 
screening: 

• Alternative 1 

• Alternative 2 

• Alternative 2A 

• Alternative 5 

The alternatives screening inc/uded the analysis of year 2032 AM and PM peak hour intersection 
operations at the Latrobe RoadlWhite Rock Road intersection using the modified version of the 
SACMET Regional Travel Demand Model described above. This work effort was developed 
under a separate work order, 

New Traffic Model Since 2007 

Since 2007, another modified version of the SACMET Regional Travel Demand Model was 
developed for the analysis of the Capital Southeast Connector. Since this model was developed 
for a regional connector project, it reflects input from the JPA partners induding the City of Elk 
Grove, Folsom, and Rancho Cordova, as well as EI Dorado and Sacramento County. 
Consequently, County staff directed that the forecasts for the focused analysis of the four 
recommended alternatives be developed using the Capital Southeast Connector JPA model. 
While there is agreement on the regional-level model inputs, additional refinement in the study 
area Is needed to match the scale of the analysis for the Latrobe Road Connector Study. 
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Consequently, County staff directed that the forecasts for the focused analysis of the four 
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While there is agreement on the regional-level model inputs, additional refinement in the study 
area Is needed to match the scale of the analysis for the Latrobe Road Connector Study. 
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November 3, 2011 Meeting with EI Dorado County 

FEH R l' PEERS 

On November 3n1
, Fehr & Peers attended a coordination meeting with EI Dorado County to review 

the Capital Southeast Connector JPA model and receive direction on additional study area 
refinements. EI Dorado County provided the following direction: 

• Update the TAZs in the study area to match the recent traffic analysis zones developed 
by the county. 

• Update the study area land use to match control totals from the 2004 EI Dorado County 
General Plan. This Is consistent with the intent of the condition of approval. 

• Update the traffic model roadway network to be consistent with existing and planned 
roadways and the updated traffic analysis zone structure. 

The evaluation of the four recommended alternatives was conducted using the year 2025 land 
use and roadway network inputs consistent with the 2004 EI Dorado County General Plan. 

Once the project moves into a project development and environmental documentation phase, 
additional analysis to demonstrate consistency with the EI Dorado County General Plan will be 
performed as required by CEQA, using the analysis methods from the General Plan. 

For clarity, the refined version of the Capital Southeast Connector JPA model is referred to as the 
Latrobe Road Connector Model. The follOwing summarizes the development of the Latrobe Road 
Connector Model, including TAZ, land use, and roadway network refinements. The refinements 
outlined below are needed to provide sufficient detail in the study area to match the scale of the 
Latrobe Road connector project, which is a minor connection relative to the regional roadway 
system. However, additional TAZ and roadway network detail in the study area is necessary to 
develop accurate peak hour intersection turning movement forecasts. 

TRAFFIC ANALYSIS ZONE REFINEMENTS 

The first step in the development of the Latrobe Road Connector Model was to refine the study 
area TAZs. The study area. which is shown on Figure 1, is generally bounded by US 50 to the 
north, Wetsel·Oviatt Road to the south. Valley View Parkway/Blackstone Parkway to the east and 
future Empire Ranch Road to the west. 

The study area was selected because it represents the land use and associated trips that will be 
affected by the Latrobe Road Connector. 

The number of TAZs is increased from 5 to 39 in the study area compared to the 2004 General 
Plan Model with the refined TAZ system developed by EI Dorado County. Figure 1 shows the 
updated TAZ system. 
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LAND USE REFINEMENTS 

FEHRfPEERS 

The second step in the development of the Latrobe Road Connector Model was to refine the 
study area land use. The land use in the study area was modified to match the year 2025 control 
totals from the 2004 EI Dorado County General Plan and disaggregated to the refined TAZs. The 
following tables are provided to illustrate the progression of the TAZ and land use refinement 
process from the 2004 EI Dorado County General Plan model TAZ system and land use input 
categories to the refined Latrobe Road Connector Model TAZ system and land use categories. 

• Table 1A - Summalizes 2025 General Plan Land Use allocated to the TAZs and land use 
categolies used by the 2004 EI Dorado County General Plan model. 

• Table 2A - Summarizes 2025 General Plan Land Use allocated to the land use 
categories used by the 2004 EI Dorado County General Plan, but disaggregated based 
on the refined TAZ system shown in Figure 1. 

NOTE: The land uses allocated to the refined TAl system aggregate to the control totals 
for each of the 2004 EI Dorado County General Plan model TAls. For example, the 
subtotal for TAl 346 (i.e., the "Old TAl" colUmn in the table) will match the total for TAl 
346 in Table 1A. 

• Table 1B - Summarizes 2025 General Plan Land Use allocated to the TAZs used by the 
2004 El Dorado County General Plan model. but disaggregated into the expanded land 
use categories used by the Latrobe Road Connector model. 

• Table 2B - Summarizes the final 2025 General Plan Land Use allocated to the TAZs and 
land use categories used by the Latrobe Road Connector model. This includes 
refinements to the allocations based on existing and approved land uses in the study 
area. 

NOTE: While the land uses are al/ocated to the refined TAZ system. the overall control 
total (i.e., General Plan Land Use Control Totals) for the 2004 EI Dorado County General 
Plan model Is retained for major land use categories such as total residential dwelling 
units, retail employment, and non-retail employment. However, the subtotal allocations to 
the old TAZs may not be the same due to refinements made to reflect existing and 
planned development. Forexample, the SUbtotal for TAl 344 (i.e., the ~Old TAZn colUmn 
in the table) does not match the total for TAZ 344 in Table 18 due to these refinements. 

The Latrobe Road Connector model based on the Table 2B inputs was used to develop traffic 
volume forecasts for the evaluation of traffic operations at the Latrobe RoadlWhite Rock Road 
intersection with Altematlves 1. 2, 2A, and 5. 
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Table1A 
2025 General Plan Land Use (General Plan Model Land Use Categories) 

Resldantlal [Dwelling UnIts} 

FEHRl'PEERS 

Employment 

SIngle Non-Retail 

TAl Total Family Multi-Family Retail Total Service other 

143 1 1 - 554 2,085 1,293 193 

147 823 490 333 40 4,033 2,005 2,028 

148 798 781 17 1,184 5,780 3,900 1,880 

344 856 847 19 616 2,465 1,510 955 

346 3,182 3,012 170 80 321 202 119 

GP LU Control Totals 5,670 5,131 539 2,474 14,685 8,910 5,775 

Source: Fehr & Peers, 2012 

TableiB 
ConSistent With 2025 General Plan Land Use (Latrobe Road Connector Model Land Use categories) 

Resldantlal [[)MII/ng Units] 

MUltl-
Employment Enrollment 

Single Multi- Family Non-Retail [students] 

TAl Total Family Family (High) Retail Total OftIce Medical Education M&O College K-12 

143 1 1 - - 554 2,085 1,875 63 . 148 - · 
147 823 490 333 - 40 4,033 3,549 29 - 455 · · 
148 798 781 17 - 1,184 5,780 3,915 364 21 1,480 - · 
344 866 847 19 . 616 2,465 1,618 156 14 577 · · 
346 3,182 3,012 170 . 80 321 220 40 20 41 · · 

GPLU 
Control 5,61D 5,131 539 - 2/174 14,685 11,177 652 55 2,801 -
Totals 

Source: Fehr & Peers, 2012 
M&O - ManufactUring & other 
Note: For thIs study area, bulfdout of the 2004 General Plen Included the following land use Input assumpaHons; 
6,084 Dwelling Units, 5,961 Relell Employees, end 29,824 Non-Relell Bnployees. 
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Table2A 
2025 General Plan Land Use (General Plan Model Land Use Categories_Allocation to Now TAZ) 

Residential [Dwelling Units] 

New SlnglO Multl-
Development In the TAZ category TAZ Total Family Family Retail 

1186 1 1 - -
R&D/Com R&D/Com 

1187 - - - -
552 - - - 73 

554 - - - 139 
Town Center Commercial 

957 - - - 277 

958 - - - 65 

Subtotal 1 1 - 554 

557 - - - 20 
Town Center R&D/Com 

558 - - - 20 

559 458 273 185 -
S!onebrfar & MF SF&MF 

560 365 217 148 . 
Subtotal 823 490 333 40 

Carson Creek R&D/SF 
1190 

(Portion) 798 781 17 -
662 - · - 414 

973 · · - 237 

EDHBP IndustlComml R&D 974 · - - 355 

982 - - · 118 

983 · - - 60 

NotEDHBP Indus! 1189 · - - . 
NotEDHBP RA-801HS 1456 - · - -

Subtotal 798 781 17 1,184 
Four Season 

SF 
(Portion of 1190 Carson Creek) 514 866 647 19 -

971 - · · 75 

972 · - - 102 
EDHBP IndustlComlR&D 

977 - - - 199 

978 · - · 240 

Subtotal 866 841 19 616 

I 

Employment 
-

Non-Retail 

Total SalVlee Other 

32 20 12 

42 26 16 

750 465 285 

563 349 214 

251 156 95 

448 278 170 

2,086 1,293 793 

1.520 756 764 

2.513 1,249 1.264 

- - -
· . · 

4,033 2,005 2,028 

- . -
2.172 1.465 707 

744 502 242 

766 530 256 

1.053 710 343 

1.025 692 333 

· - -
· - · 

5,780 3,900 1,880 

· - · 
775 475 300 

162 99 63 

721 442 279 

807 494 313 

2,465 1,510 9SS 
-
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Table2A 
2025 General Plan Land Use (General Plan Model Land Use Categories_Allocation to Now TAZ) 

Residential [Dwelling Units] 

Employment 

New SlnglO Multl- Non-Retail 

OldTAZ Development In the TAZ category TAZ Total Family Family Retail Total SalVlee Other 
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143 
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Carson Creek R&D/SF 
1190 
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148 EDHBP IndustlComml R&D 974 · - - 355 766 530 256 

982 - - · 118 1,053 710 343 

983 · - - 60 1,025 692 333 
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Subtotal 798 781 17 1,184 5,780 3,900 1,880 

Four Season 
SF 

(Portion of 1190 Carson Creek) 514 866 647 19 - · - · 
971 - · · 75 775 475 300 

344 972 · - - 102 162 99 63 
EDHBP IndustlComlR&D 
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Table2A 
2025 General Plan Land Use (General Plan Model Land Use Categories_Allocation to New T AZ) 

Residential [Dwelling Units] 

Employment 

New SIngle Multl- Non-Retail 

OldTAZ Devolopment In the TAZ category TAZ Total FamIly Family Retail Total Service Other 

941 352 333 19 - - - -
946 64 61 3 - - - -
947 176 167 9 - - - -
949 105 99 6 - - - -
952 230 218 12 3 100 63 37 

955 345 327 18 - - - -Single Family 
956 228 216 12 - - - -

Valley Vrew Specific Plan 959 300 284 16 - - - -
968 111 105 6 - - . -
969 107 101 6 - - - -
1453 8 8 0 - - - -
1454 66 62 4 - - - -

346 
SF/Com 948 80 76 4 36 80 50 30 

School 953 - - - - 20 13 7 

MF/MOS 963 668 632 36 - - - -
Mobile Homes 965 131 124 7 - - - -

Trailor Park/Creekside GreensiU Haul SF 967 174 165 9 - - - -
U-Haul 984 - - - - 10 6 4 

ComerComm Com. 966 - - - 41 81 51 30 

984 - - - - . - ~ j 

Deer Creek SF 10/40 acre 
985 37 35 2 - - - -

EID WVVPlant 970 . - - . 30 19 111 

Remainder Does not Access WRR 1339 - . . - . - - ' 

Unknown 1342 - - - - - - - . 

Subtotal 3,182 3,012 110 80 321 202 119 

GP lU Control Totals 5,670 5,131 539 2,474 14,685 8,910 5,775 
Source: Fehr & Peers, 2012 
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Tablo2B 
Conslatent Wllh 2025 Ganoral Plan Land Use (Lotroba Road Connoctor Modol Land Use CotogorlGS_AllocaUon to How TAl) 

Rosklonlkll 

Employment Enrollment 
MulU· Non-RotaU !Students] 

Development In the Extstlng & Approved Now Singlo Multl· Family ManUfacturing 
OklTAl TAl Category Allocatlons TAl Total Family Family (High) Rotall Total OffIce Medical EducaUon Other CoIIeQ. K·12 

R&D/Com R&DICom 
1 sflR&DlCom 1166 1 1 · · - 32 29 1 - 2 -

R&D/Com l1B7 - - - - - 42 36 1 - 3 - -
552 - · - - 73 

143 
750 674 23 - 53 -

554 - - - - 139 563 506 17 - 40 -TownCenler Commercial 
957 - · - - 277 251 22B 8 · 18 · -
956 · - - 65 446 403 14 · 32 · -

Subtotal 1 1 - - 554 2,086 1,675 63 - 148 · -
557 · - - - 20 1,520 1,338 11 · 171 · Town Canlor R&DlCom 
556 · · · · 20 2,513 2,211 1B - 263 · 147 

350 sfl23 acres mf asslgn 365 559 350 350 - - . - - · - - · · Sionebriar & MF SF&MF mfunll:lhero 560 365 · 365 - - - - · · · · 
Subtotal 715 350 365 · 40 4,033 3.549 29 · 455 · -

1249 &1/40,000 sq ft 

Carson Creek R&DISF 
Community Cenlerl3.3 

PaI1<slS9.7IndusIl34.4 acre 
R&DI3O acre park 1190 1,249 1,249 - · - 1,801 1,220 113 6 461 · -

652 - - - · 414 1,375 931 87 5 352 -
Por GP policy TC-ly 10,045 973 - - - -145 

237 471 319 3D 2 121 -
EDHBP IndustlCommIR&D run time employee cap In the 974 · · · - 355 497 337 31 2 127 · -

EDHBp 982 · - - - 118 666 451 42 2 171 · 
983 · - · - 60 849 440 41 2 165 - -

NoIEDHBP Indust 1189 - · - · . . . · · · · · 
NolEDHBP RA-8OIHS 1456 - - - - - 321 - · 321 · - 3,046 

Sub\tltal 1,249 1.249 · · 1,184 5.780 3,897 344 341 1,398 · 3,046 

Four Season SF 
460 sf/4.6 acres comm/20,ooo 

sf Community Cenler 514 460 450 10 40 40 30 10 0 - · 
344 

971 · · · 75 775 509 49 4 213 -
PerGP policy TC-ly 10,045 972 · · · · 102 162 106 10 1 44 - -EDHBP IndusllComIR&D full time employee cap In the 

EDHBp 977 - - - · 199 721 473 46 4 198 -
978 · - · · 200 767 503 49 4 211 -

Subtcllli 460 460 10 · 616 2,465 1.622 184 14 656 · ~ ~- -
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Table2B 
Conslstont With 2026 Genoral Plan land Use (latrobo Road Connector Model land Use Ca~orie$_AllocatlQn to Now TAZ) 

Rosldentlal 

Employment Enrollment 
Muttl· Non·Retall (Students] 

Development In tho Exlstlng 5. Approvod New Single MulU· Family MlInuhlcrunng 
OIdTAZ TAZ C8~Ory Allocations TAZ Total Family Family (High) Retail Total Offlee Modlcal Education Other College K·12 

+1·352 sf 941 352 352 · · · · · · · · · · 
54 sf 946 54 64 · · · - · · · " · 

176 sflrec 947 176 176 · · · · · · - · - · 
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ROADWAY NETWORK REFINEMENTS 

FEH R l' PEERS 

The final step in the development of the Latrobe Road Connector Model was to refine the study 
area roadway network. 

Fehr & Peers refined the roadway network based on current mapping of the existing roadways in 
the study area and approved planned roadways in the study area. The roadway lane assumptions 
are consistent with the year 2025 circulation element of 2004 EI Dorado County General Plan. 
The roadway network also includes the planned US SO/Empire Ranch Interchange in Sacramento 
County. 

Another important refinement was to provide accurate loading of the TAZs to the roadway 
network so that the distribution of trips in the study area is accurate and reflects planned site
specific development access assumptions. For example, the trips generated by development in 
the Marble Valley area will not have access to Latrobe Road. Likewise, trips generated by 
development in the Valley View area will not have access to Bass Lake Road. These types of 
access issues occurred with the large T AZ size of the 2004 EI Dorado County General Plan 
model. 

To illustrate the level of detail added to the network, roadway lane miles in the study area, which 
are the number of directional travel lanes multiplied by the network distance (in miles), were 
increased from about 42 miles in the 2004 El Dorado County General Plan model to about 56 
miles in the refined Latrobe Road Connector model. 

Figure 2 shows the roadway network from the 2004 EI Dorado County General Plan model. 
Figure 3 shows the updated roadway network developed for the Latrobe Road Connector model. 
Alternative-specific roadway networks were developed for the four alternatives screened for 
focused evaluation. 

TRAFFIC VOLUME FORECASTS FOR ANALYSIS 

Fehr & Peers refined the Latrobe Road Connector model to develop traffic volume forecast for the 
evaluation of the Latrobe Road Connector Alternatives. Table 3 compares daily roadway 
segment traffic volumes (two-way total) for the no project and project altematives. 

Table 3 
Year 2026 Dally Traffic Volume Forecasts· Latrobo Road Connector Alternatlvos 

Alternative 
Roadway Segment 

No Project 1 2 2A 6 

White Rock Road 
West of letrobe Rosd 19,100 14,000 15,300 14,000 15,100 

East of latrobe Road 21,400 22,200 22,700 22,300 22,000 

latrobe Road 
North of White Rock Road 48,200 40,300 41,000 39,200 34,700 

South of While Rock Road 48,500 36,700 38,300 35,600 30,100 
Connector East of While Rock Road - 22,400 19,200 23,700 30,400 

Source: Fehr & Peers, 2012 
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FEHRfPEERS 

As shown In Table 3, daily traffic volumes would decrease on most of the roadway segment in 
Table 3 compared to the No Project alternative. The daily traffic volume on the segment of White 
Rock Road east of Latrobe Road would Increase with all of the alternatives. The traffic volume 
forecasts for the connector are shown just east of White Rock Road and are generally highest in 
this location. The traffic volumes vary due to the location of the connection to Latrobe Road and 
whether they include a connection to Golden Foothill Parkway. 

All of the connector alternatives improve accessibility for development south of White Rock Road 
to White Rock Road (to the west) and US 50 by way of the planned Empire Ranch interchange. 

The traffic volume forecasts presented in Table 3 have been adjusted using the difference 
method approach, which adds the growth between the base and future year model to existing 
counts. Attachment A Includes traffic model network plots showing daily traffic volume forecasts 
(two-way total) on study area roadway. Please note that these plots have not been adjusted, so 
there will be differences when comparing the volumes in Table 3 to the plots. However, the plots 
are useful for comparing the change in traffic flow in the study area between the alternatives, and 
were not used in the analysis. 
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ALTERNATIVES EVALUA nON 

FEHR-tPEERS 

The alternatives were evaluated against transportation criteria related to traffic operations at the 
White Rock Road/Latrobe Road intersection and consistency with the Sacramento County 
General Plan and the Folsom Sphere of Influence (SOl). This memorandum describes these 
criteria and the assumptions and methodology used to complete the Altematives Evaluation 
Matrix as shown in Attachment B. 

White Rock Road/Latrobe Road Intersection Fix (Yes/No) 

White Rock Road/Latrobe Road Intersection Fix - this criterion identifies if the subject alternative 
Improves traffic operations at the White Rock Road/Latrobe Road intersection compared to the 
No Project alternative. ·Yes· was assigned for improved traffic operations (Le., during the AM 
and PM peak hour). If only one peak hour was improved, "No' was assigned. 

Consistent with Sacramento County GP (Yes/No) 

Consistent with Sacramento County GP - this criterion identifies if the subject alternative is 
consistent with the Sacramento County General Plan circulation map (see attachment), which 
includes an arterial roadway connection between the planned Empire Ranch interchange on U.S. 
50 and White Rock Road. Therefore, an alternative was considered to be consistent (Le., 
assigned ·Yes") if it had a similar roadway connection to the Empire Ranch interchange. 
Alternatives with the Payen Road connection were listed as not consistent (i.e., assigned "No"), 
since the Sacramento County General plan does not identify improvements to Payen Road. 

Consistent with Folsom SOl (Yes/No) 

Consistent with Folsom SOI- this criterion identifies if the subject alternative is consistent with the 
Folsom SOl Cumulative Plus Project circulation map or the Cumulative Plus Project With 
Mitigation circulation map. The Cumulative Plus Project circulation map Includes an arterial 
roadway connection between Latrobe Road and White Rock Road. The Cumulative Plus Project 
With Mitigation circulation map includes an arterial roadway connection between White Rock 
Road and the planned Empire Ranch Road interchange on U.S. 50. Therefore, an alternative 
was considered to be consistent with the Cumulative Plus Project circulation map (i.e., aSSigned 
"Yes·) if it had a similar roadway connection between Latrobe Road and White Rock Road and 
was considered to be consistent with the Cumulative Plus Project With Mitigation circulation map 
if it had a similar roadway connection from White Rock Road to the Empire Ranch interchange. 

White Rock RoadILatrobe Road Intersection LOS at 2025 

As defined in Policy TC-Xd of the 2004 General Plan (Amended January 2009), LOS E or better 
is considered acceptable in the Community Regions, which includes the latrobe RoadlWhite 
Rock Road intersection. Therefore, LOS E will be used as an evaluation criterion for the four 
connection alternatives. 
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FEH R -r PEERS 

White Rock RoadiLatrobe Road Intersection LOS at 2025 - this criterion identifies the subject 
alternative LOS at the White Rock Roadllatrobe Road intersection under 2025 conditions. LOS 
is given for the ultimate lane configurations. With the No Project alternative, the White Rock 
Road/Latrobe Road intersection will operate at LOS E {nearly LOS F}, which as described in the 
background is acceptable. A three percent increase in volume through the intersection, or 
about two years of growth (I.e., 2027 conditions), would result In LOS F operations. All of 
the alternatives would improve operations at the White Rock Road/Latrobe Road intersection 
compared to no project conditions. 

We used a similar approach to evaluate how long the White Rock Road/Latrobe Road 
intersection would continue to provide acceptable operations with the Latrobe Road connector. 
For this evaluation, we used the Alternative 2 traffic, because it resulted in the lowest delay at the 
intersection. A 30 percent increase in volume through the intersection would result in LOS F 
operations, which would be about 20 years of growth, representing conditions through 2045, 
assuming annual regional growth projections. 

DetaHed AM and PM peak hour intersection operations analysis is included in Attachment C 

We look forward to further coordination. Please contact David Robinson at (916) 773-1900 if you 
have any questions. 
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Attachment A 

Traffic Model Plots 
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Attachment B 

Alternatives Evaluation Matrix 
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IntOn:hango lad .... (8) lana 'MIla Rod< Road at th. conned ... In'e_ P .... 

at the Intersection}. _____ "<_"H' ___ -_ .. - .. -... ~,- . 
sbc lines 1n Sacnunenlo COUnty. tIInsl50ns to four lanes In 

Il><lIno. eaSlofl..llrobo Rolli. conslstsofo four(.) lan.ca ..... 
rrom 'MIlo Rod< Road '0 ill • ..tstInQ 'nwstmonl B<lulevunl. emuno 

AitomaUve2 
conn_to ol<lsllng IJIImbo Road. ellS .. e""lng O!t.oo_ y.,. Y .. Y .. 44-0(30-C) 

of the intersection or ax!s1tno Four Seasons PrM. AMutnes 
Randt Road conn_lo Ill. EmpIre Randl 
Rood a' \II. connedar ""medlon p.o .. widening al 

A1tomative 2A 

AllOmDtivoS v.,. Vo. 48-0(32-0) 

NOI!Is: 
1. Comlstoncy with the Sacramonto OO<>nty Genoral PIa" was dol<!m1ll1ad to OJQst 111110'" was a road conncctJon to Empiro Ranch Road only. 
2. eon..>loncy will1 Folsom SOl PIus Project alIonnativo was dotominod to OJQst II !hero was • road "''''".''',,'" _n I..BtrcbG Road and INhlto Rod< Road not c:cnnoctad to an axton.ion to Ill. Empire Ranch inton:hongo. 

C<lnsistoncy with Folsom SOl Mlligallon 8ltamativo was _ad to axist 11 there was • road c:cnnedion botwoen lJI"""e Road and INhIto Rod< Road Ill'" oxtendod to 1110 Empiro Ranch Inlllrd1ange. 
3. XX - X = Delay - LOS: XX (XX)= AM POIlk Hour (PM P""k Ho4Jt) 
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1 : White Rock Road/Latrobe Road & No Project 
Existing Lane Configuration 

AM Peak 

t 
M9milEillt_.I~~ftiigB:Wi~fr~r:~~;~!:a13C~YY~if~!t~~~waa:t~~ffl:~~~~tztrailli~£Y;NIfa~:i~:fYSal~~~~$131ti!~~a-aa 
lane Configurations '1' tt fI '1'1 ++ ., '1 tm fI 'i'. +++ fI 
IdeallJ:lowi(ypHpl) Tsop 1900 19iRf 1~()0 19001900 i90019(jCf 1900 1900 isoo 1900 
TotaiLost time ($) . ·;{o 4.04:0 ·4.0 4~6·· 4.0 . 4:0··· ··4:0 4:6 4~()· ·4.04.·0 
I2anesl:ltit:'f"iletor' >:0:970\9'5 Lo061970:95·. 1:00 1:000:861:00. OT97o;9l'~OO 
1=;1'"<--- ~.~ Too{O() (i851~ooT.O(f 6:85 {OO·1.00 0.85 'foO··iOO·0:85 
IiIflprotemecl:; · ..... · •. ·•· .• :':0:951'.00··· 7ffIY0·Of95 .. f,Oc)· liOOOi95C't;(}'()1;OO ·0:95 .... 1:OO1'rO-<j 
Sata:~-Fiow"(piotf· '3433 3539'1·5833433-353915831770 6408158:3 3433·· 5085 ·1583 
filffpermiftea:'~?~7;'''+";''·:·:7(1jl95rc..·~'·.1~0():····1~OQ~4ji95·;··":1:Ob·o··1::00rc.-Or95f.,. ... 1~OO··;1~OO~·'-ljr95~·~··1:ob~:}:()o 
Said~Flow(permr . d S433 3539 158334333539' Hi8S· 1776 '64081583 3433 508!r 1583 
gQIu:@~l('!ilf!)~,a;:~,.,>·:V~;~~Q •.. ···fg() .?@./?g?Q '?1.(f ... ?!i.(). ·.·}~QQ~f'fg.!iQ ···.1.?Q~¥Q,1620· ~tl.Q 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.920:9f· 0.92 
Aajr~j;lowl(vpfiF .·:;$11250217'293837 272 326:1359 130 fa5116r39~ 
RTOt:'fReduction (vph)'0 01480·0 141'0· 6 80 0 0 140 
tanell3I6:liP:fI}IID\ii(vptir·:5U 200 69 293 .. 837 '131326>.1359 ·.50 ... 185,176L}!51 
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm 
!='rOfecrea~Bfiases?r:""7 . 4 ·2'6· Permitted Phases· . . 4 . 8 . 26 
l;iSfu.ateq~(3r~en;~(3}(sr{·.·15;1~:4t.~· 4}~3{~;r 3.~t?39~3J§~1. 51:8 51i8 11.54$\2 .4!;;2 
EffectlveG·reen:·Q(s) ~·f5.1 41.341:3 13.1 39.3 39.3 18.1 5{S 51:8 ·'H.s" 45-:2 . 45~2 
;~:§!~~@Jg!QIfI~1i§'£Q~~]·O:~l . {),31 :o:lo 'Oi29 0;290:14 '():39();390:t)~(j:310:~ 
Clearance Time (s) 4.0 4.04:6 4.04.04.0 4.0 4:0 4:0 4.0 4.0 4.0 
~eliicl~j~ensiol:l;(stJ:;::~'3TO ·£g])·'·3rO'3fO:3[O '.:3;03:<)3:0 H:3:O ···.-3;0··:3;1j . <3;() 
lane Grp Cap (vph) 388 1093 489 336 1040 465 240 2483 613 295 1719 535 
\i7sd:li!ilio:RroF, ·Cm.15(};07~:09cO;24c(}48P:1gf 0.05 60;35 v/sRatioPerm········ . .... 0:64 O.OS 0.03 
Y!El.fi!~~iQE{"~~.i:::~'~:· ~.J;~3,~:~Q'.?::; :(};1~'0;87 Ol80 (),28 .1.360:55 0.08 ·01631;02 
Uniform Delay, d1 59.3 34.4 33.459:5 4:fi 36.3 57:8 Srif25.9· 59~O ··44:2 
RfQ9I~~~~lE~£tQt·:.>~·[~.Q15~·:}~Q2:·FQ5;f ·l;Olf ·c1~.QQf@ ···.';99· . 'CQQ .1.00· nnf 1;'Q1> 
Incremental Delay, d2 159.9 0.1 0.1 2f:'1 4.6 0.3 185.9 0.9 15:34.1 2S.1 
.Q!I~yil~~j2~;~~t::: . ·:gf~)gs.:~;!5 3~.§ 80:6 48:3 36.7 24:3:732:7 26.2 63.212.4 
Level of Service FCC···F ·0·0 .t= ···cd 'i:r . 'E·· 
~p'pEq:~smg~@f@ 130:852:8 ·70:1 65:9 . 
Approach LOS···F·O E"E 

HCM Average Control Delay 
11~~:y9~~m~·[!9::9?R@ilit~liQ 
Actuated Cycle Length (s) 
!m~§'~liQ~3~~p:~9fui.Q~f~ti§n 
Analysis Period (min) 
c>~~~2fJIJ;®~:<3:foup. 

74.0 
1\03 

1S3.of 
95.:90;0 

15 

HCM Level of Service 

Sum of lost time (s) 
IG.t:JLellelcifS~ivi()e 

E 

16.0 
F 

0.16 
OA.7 
·S4jj 
qJQ 
2.9 

37.7 o 
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1 : White Rock Road/Latrobe Road & No Project 
Existing Lane Configuration 

AM Peak 

t 
M9milEillt_.I~~ftiigB:Wi~fr~r:~~;~!:a13C~YY~if~!t~~~waa:t~~ffl:~~~~tztrailli~£Y;NIfa~:i~:fYSal~~~~$131ti!~~a-aa 
lane Configurations '1' tt fI '1'1 ++ ., '1 tm fI 'i'. +++ fI 
IdeallJ:lowi(ypHpl) Tsop 1900 19iRf 1~()0 19001900 i90019(jCf 1900 1900 isoo 1900 
TotaiLost time ($) . ·;{o 4.04:0 ·4.0 4~6·· 4.0 . 4:0··· ··4:0 4:6 4~()· ·4.04.·0 
I2anesl:ltit:'f"iletor' >:0:970\9'5 Lo061970:95·. 1:00 1:000:861:00. OT97o;9l'~OO 
1=;1'"<--- ~.~ Too{O() (i851~ooT.O(f 6:85 {OO·1.00 0.85 'foO··iOO·0:85 
IiIflprotemecl:; · ..... · •. ·•· .• :':0:951'.00··· 7ffIY0·Of95 .. f,Oc)· liOOOi95C't;(}'()1;OO ·0:95 .... 1:OO1'rO-<j 
Sata:~-Fiow"(piotf· '3433 3539'1·5833433-353915831770 6408158:3 3433·· 5085 ·1583 
filffpermiftea:'~?~7;'''+";''·:·:7(1jl95rc..·~'·.1~0():····1~OQ~4ji95·;··":1:Ob·o··1::00rc.-Or95f.,. ... 1~OO··;1~OO~·'-ljr95~·~··1:ob~:}:()o 
Said~Flow(permr . d S433 3539 158334333539' Hi8S· 1776 '64081583 3433 508!r 1583 
gQIu:@~l('!ilf!)~,a;:~,.,>·:V~;~~Q •.. ···fg() .?@./?g?Q '?1.(f ... ?!i.(). ·.·}~QQ~f'fg.!iQ ···.1.?Q~¥Q,1620· ~tl.Q 
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.920:9f· 0.92 
Aajr~j;lowl(vpfiF .·:;$11250217'293837 272 326:1359 130 fa5116r39~ 
RTOt:'fReduction (vph)'0 01480·0 141'0· 6 80 0 0 140 
tanell3I6:liP:fI}IID\ii(vptir·:5U 200 69 293 .. 837 '131326>.1359 ·.50 ... 185,176L}!51 
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm 
!='rOfecrea~Bfiases?r:""7 . 4 ·2'6· Permitted Phases· . . 4 . 8 . 26 
l;iSfu.ateq~(3r~en;~(3}(sr{·.·15;1~:4t.~· 4}~3{~;r 3.~t?39~3J§~1. 51:8 51i8 11.54$\2 .4!;;2 
EffectlveG·reen:·Q(s) ~·f5.1 41.341:3 13.1 39.3 39.3 18.1 5{S 51:8 ·'H.s" 45-:2 . 45~2 
;~:§!~~@Jg!QIfI~1i§'£Q~~]·O:~l . {),31 :o:lo 'Oi29 0;290:14 '():39();390:t)~(j:310:~ 
Clearance Time (s) 4.0 4.04:6 4.04.04.0 4.0 4:0 4:0 4.0 4.0 4.0 
~eliicl~j~ensiol:l;(stJ:;::~'3TO ·£g])·'·3rO'3fO:3[O '.:3;03:<)3:0 H:3:O ···.-3;0··:3;1j . <3;() 
lane Grp Cap (vph) 388 1093 489 336 1040 465 240 2483 613 295 1719 535 
\i7sd:li!ilio:RroF, ·Cm.15(};07~:09cO;24c(}48P:1gf 0.05 60;35 v/sRatioPerm········ . .... 0:64 O.OS 0.03 
Y!El.fi!~~iQE{"~~.i:::~'~:· ~.J;~3,~:~Q'.?::; :(};1~'0;87 Ol80 (),28 .1.360:55 0.08 ·01631;02 
Uniform Delay, d1 59.3 34.4 33.459:5 4:fi 36.3 57:8 Srif25.9· 59~O ··44:2 
RfQ9I~~~~lE~£tQt·:.>~·[~.Q15~·:}~Q2:·FQ5;f ·l;Olf ·c1~.QQf@ ···.';99· . 'CQQ .1.00· nnf 1;'Q1> 
Incremental Delay, d2 159.9 0.1 0.1 2f:'1 4.6 0.3 185.9 0.9 15:34.1 2S.1 
.Q!I~yil~~j2~;~~t::: . ·:gf~)gs.:~;!5 3~.§ 80:6 48:3 36.7 24:3:732:7 26.2 63.212.4 
Level of Service FCC···F ·0·0 .t= ···cd 'i:r . 'E·· 
~p'pEq:~smg~@f@ 130:852:8 ·70:1 65:9 . 
Approach LOS···F·O E"E 

HCM Average Control Delay 
11~~:y9~~m~·[!9::9?R@ilit~liQ 
Actuated Cycle Length (s) 
!m~§'~liQ~3~~p:~9fui.Q~f~ti§n 
Analysis Period (min) 
c>~~~2fJIJ;®~:<3:foup. 

74.0 
1\03 

1S3.of 
95.:90;0 

15 

HCM Level of Service 

Sum of lost time (s) 
IG.t:JLellelcifS~ivi()e 

E 

16.0 
F 

0.16 
OA.7 
·S4jj 
qJQ 
2.9 

37.7 o 

Fehr & Peers ASSOCiates, Inc. 
Synchro 6 Report 

Page 1 



2: White Rock Road/Latrobe Road & Alternative 1 
Existing Lane Configuration 

AM Peak 

t 
1\19:vmn1ioll':;t~'tii~~llJi~~t13~~~{r:BJR%'Jl;~:EBat;r~WB~~fWB!j~!~Waai~~~f'Ja:tE~'&I~l:fr~~~:~~ali'f~i~$~J;\~~~a!~~;~SaR 
lane Configurations ." ++ '(I ." ++..f ..' utt· . ..'(1 .. "tM- '(I 
li!~1iJ]~1~~{(YJftitif»1~Q()' 1~O() 'nfg91~qo 19QO 19QQWOO 1990 1~:OQ.}~@199p 19.00 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
tanemtlL~Factof("0:97"Oj95 fiOOO;97 O.951mrr :1;00 -0.86 HjO'O;970!9f hO() 
Fir-:-'··~··---··· . '{oo 1.000:85 1.00' {co ti:s!:fLO'o 1.00 0:85' :Coo {oo (L85 
fflt~J::Q!~1il~fE;~,i':;(}[~§ . JJQQ"1,Iqp .. ();~5 I;Q'(Ll\(IQ ~ ·:o;g!5,Ji~QQ· :t~Q:O.:·Q~~§':1.ill<?t·fjO 
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 1770 6408 1583 3433 5085 1583 
Flt;P,efmiffetJ::~~fg:-"~~'a~95'-'·lfO(t·c..j:0b'··"'·0:95···~1;Ob,~·:t{jO-,-"()~95"':-··1:QO····'~';'(j(f'·019O-'=·'f;O()~ ":1:09 
Satd~Flow'(perm) .. ' 3433' 3539 15833433 35391583' 1'770 6408 1583" 34335085 1583 
VoIUi'il91(@IiE"0~i:l;,';~·.;·50'0l80'; ·:50460'7,10.230' .70 880 13.0 ·2301200 420 
Peak::hou;'1aCtor,pHF 6:92 ().9ff·o.92 0.920.92 0:92 0.92 6.92 0.92 ~6:92 6:92(').92 
AQl"Ti==lowi(¥Pflr") .'60] ffj6 i54 500 772'?90 76957 . Hr·g~() . 1304 451' 
RtotfReduCtion ("Ph) ... () () 38 o· 0 87 () 0 92 0 0 208 
EineJ~i6uFi;Ftowm'pnV609f96j6500772163.i;6 . 957'49'250.1304 .. 2#:9 
Tum Type Prot Perm Prot Perm Prot Perm Prot Perm 

~~~~~~L~~~~~:E;:-lf3 '~'{f- 5. 2 2 6
6 

~,§!~iiEE!lgf~~li~~I@ 19i2~i§":~1i? t9.2 ;34;5;~11::? 7:1' 4r;~41.4: :8:142;4 42;4 
Effective Green, g (s)'19:2 34.5 34.5 19~2 34.5' 34.5 7.1 41.44Gfs:r· 42.44~Df. 
~911!it~;g?~rl1a!i§_,:< :~o.~}6():29q~?9:0~16 O~29 '0:290;06 0;35 (t~§'0~Q70I?6 ()I36 
Clearance Time (s) 4.0 '4:0 4.0 '4~(}4.04:0 4.04:6 4.0 4.0 4.0 4.0 
Yellicle)EXtensli5rif(s) . C3fO : 3;03fO ;3;0. 3;0 <3103;0 3:0 ·s:O?ayO ,3i03:0 
lane Grp Cap (vph) 553 1024 458 553 1024 458 105 2226 550 233 1809 563 
Vls·<Rat1oiProf:;·/·;CQ,M. 0;06 0:15ct:l;220,~ .()~ 15gQlQ? • ~9:~6 
vis Raiio"Perm' 0.01 tU6 0.03 0.16 
V/cRatilE;;"; '; >1::10 :9,;J~ 0;03 ~0;90 0;750;3~Oi72 0;430,09 r:Ot:{).72· 0;11-
iJniform~i5elay, d150j} 31.9 30~449:1 38:5 33.6 55.1 29.8 '2K2 55:6 33:3 29.4 
RtQg~~§~iQ!l,~II§£fu:r~< <1:00 ~'mJO 1~g:() T:Q()Iopf.Qa l.~~rg· fiQQ 'IJfO lXf()ij)()T;O'O 
Incremental Delay, d269~O(:>:f 0.0 18.2 3.2 0.5 21.7 0.60:'3 is.? '2:52:5 
,Q~,.a.~(~>:;7,;);., 11'~~Q3E9 3DA 67:2 ~1.73~;076;8 30.5 2tt5135.? 35:8 31.9 
Level of Service F C'· C . "E D' C "E C C F ""if .... b 
e.ppiQil§NQ~~YL@93;5 48~8 33:0 47.3 
Approach LOS 'Fob ., D 

HCM Average Control Delay 51.8 HCM Level of Service 
t'I~M;Y!l,gmfijt9,~~?,ciD'r~ti()o.~81 
Actuated Cycle Length (s) 119.2 
liit~~~~!tQiiQ;x~.9WmliijC1fi()ri . 76;0% 
Analysis Period (min) ... 15 
c'~CmicaiitaneGfou··· . " ....... , ..... , .... ,... ..",.1) 

Fehr & Peers Associates, Inc. 

Sum of lost time(s) .. 
iqOt:evelofService 

D 

12.0 
"0' 

Synchro 6 Report 
Page 2 
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2: White Rock Road/Latrobe Road & Alternative 1 
Existing Lane Configuration 

AM Peak 

t 
1\19:vmn1ioll':;t~'tii~~llJi~~t13~~~{r:BJR%'Jl;~:EBat;r~WB~~fWB!j~!~Waai~~~f'Ja:tE~'&I~l:fr~~~:~~ali'f~i~$~J;\~~~a!~~;~SaR 
lane Configurations ." ++ '(I ." ++..f ..' utt· . ..'(1 .. "tM- '(I 
li!~1iJ]~1~~{(YJftitif»1~Q()' 1~O() 'nfg91~qo 19QO 19QQWOO 1990 1~:OQ.}~@199p 19.00 
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
tanemtlL~Factof("0:97"Oj95 fiOOO;97 O.951mrr :1;00 -0.86 HjO'O;970!9f hO() 
Fir-:-'··~··---··· . '{oo 1.000:85 1.00' {co ti:s!:fLO'o 1.00 0:85' :Coo {oo (L85 
fflt~J::Q!~1il~fE;~,i':;(}[~§ . JJQQ"1,Iqp .. ();~5 I;Q'(Ll\(IQ ~ ·:o;g!5,Ji~QQ· :t~Q:O.:·Q~~§':1.ill<?t·fjO 
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 1770 6408 1583 3433 5085 1583 
Flt;P,efmiffetJ::~~fg:-"~~'a~95'-'·lfO(t·c..j:0b'··"'·0:95···~1;Ob,~·:t{jO-,-"()~95"':-··1:QO····'~';'(j(f'·019O-'=·'f;O()~ ":1:09 
Satd~Flow'(perm) .. ' 3433' 3539 15833433 35391583' 1'770 6408 1583" 34335085 1583 
VoIUi'il91(@IiE"0~i:l;,';~·.;·50'0l80'; ·:50460'7,10.230' .70 880 13.0 ·2301200 420 
Peak::hou;'1aCtor,pHF 6:92 ().9ff·o.92 0.920.92 0:92 0.92 6.92 0.92 ~6:92 6:92(').92 
AQl"Ti==lowi(¥Pflr") .'60] ffj6 i54 500 772'?90 76957 . Hr·g~() . 1304 451' 
RtotfReduCtion ("Ph) ... () () 38 o· 0 87 () 0 92 0 0 208 
EineJ~i6uFi;Ftowm'pnV609f96j6500772163.i;6 . 957'49'250.1304 .. 2#:9 
Tum Type Prot Perm Prot Perm Prot Perm Prot Perm 

~~~~~~L~~~~~:E;:-lf3 '~'{f- 5. 2 2 6
6 

~,§!~iiEE!lgf~~li~~I@ 19i2~i§":~1i? t9.2 ;34;5;~11::? 7:1' 4r;~41.4: :8:142;4 42;4 
Effective Green, g (s)'19:2 34.5 34.5 19~2 34.5' 34.5 7.1 41.44Gfs:r· 42.44~Df. 
~911!it~;g?~rl1a!i§_,:< :~o.~}6():29q~?9:0~16 O~29 '0:290;06 0;35 (t~§'0~Q70I?6 ()I36 
Clearance Time (s) 4.0 '4:0 4.0 '4~(}4.04:0 4.04:6 4.0 4.0 4.0 4.0 
Yellicle)EXtensli5rif(s) . C3fO : 3;03fO ;3;0. 3;0 <3103;0 3:0 ·s:O?ayO ,3i03:0 
lane Grp Cap (vph) 553 1024 458 553 1024 458 105 2226 550 233 1809 563 
Vls·<Rat1oiProf:;·/·;CQ,M. 0;06 0:15ct:l;220,~ .()~ 15gQlQ? • ~9:~6 
vis Raiio"Perm' 0.01 tU6 0.03 0.16 
V/cRatilE;;"; '; >1::10 :9,;J~ 0;03 ~0;90 0;750;3~Oi72 0;430,09 r:Ot:{).72· 0;11-
iJniform~i5elay, d150j} 31.9 30~449:1 38:5 33.6 55.1 29.8 '2K2 55:6 33:3 29.4 
RtQg~~§~iQ!l,~II§£fu:r~< <1:00 ~'mJO 1~g:() T:Q()Iopf.Qa l.~~rg· fiQQ 'IJfO lXf()ij)()T;O'O 
Incremental Delay, d269~O(:>:f 0.0 18.2 3.2 0.5 21.7 0.60:'3 is.? '2:52:5 
,Q~,.a.~(~>:;7,;);., 11'~~Q3E9 3DA 67:2 ~1.73~;076;8 30.5 2tt5135.? 35:8 31.9 
Level of Service F C'· C . "E D' C "E C C F ""if .... b 
e.ppiQil§NQ~~YL@93;5 48~8 33:0 47.3 
Approach LOS 'Fob ., D 

HCM Average Control Delay 51.8 HCM Level of Service 
t'I~M;Y!l,gmfijt9,~~?,ciD'r~ti()o.~81 
Actuated Cycle Length (s) 119.2 
liit~~~~!tQiiQ;x~.9WmliijC1fi()ri . 76;0% 
Analysis Period (min) ... 15 
c'~CmicaiitaneGfou··· . " ....... , ..... , .... ,... ..",.1) 

Fehr & Peers Associates, Inc. 

Sum of lost time(s) .. 
iqOt:evelofService 

D 

12.0 
"0' 

Synchro 6 Report 
Page 2 



3: White Rock Road/Latrobe Road & Alternative 2 
Existing Lane Configuration 

AM Peak 

t 
ti.lQ~~ITITnf'~~~}i~iI;:f{~i~r=;at;t;?~il;i3R~~N.\'aIE~~~i,WB'i~~\\fr,E31U\;~~13Jg~ls{~~ill~'~{t5I~B}i}!l[SBll~ii;~~S:E31i0~lfS'§B 
Lane Configurations "i'i ++ fI' "i"i tt f'''i fttt fI "i'i +++ '(I 
Ideall::lowi(vpn\5lrf9l'f0 1900 1900 {sob 190'0 1'900 19001900 1900 190019001900 
Toiiillos!iime (s) 4:04:04:0 . 4:6 4.6 4.0 4:0 4.04:0 4:0 - 4j) 4:0 
I.1lnellltiCEactofS 'l):97 OJ'95 Ttooor97 OJ}5H10 l]j() OY86 .. Eon '0;970;91.1 ~oo 
Frt···_····,··,«· '{oo 1:00 (i't3sioo'''{oo 6:85 {oo fjjo 6:851:00 TOO'O:S5 
FIt:Pf6tectea.,,:·~ j)i9SlO1F 1~OOOr95LO() 1;0'0, OT95r:()() f:()()0!95'f.OOfibO 
Satcf'Flow"(proij" 3433 3539f583'3433 3539 1583 1 i7l) 640815833433 5005' {fiBS 
Flfi~ermifteaT"~:IL~"'~'"~'-:'O:~'ff'~'-1mo':~;<1~OO~''''()I95,c..c'1:0(j·'-1';()0···--;O;95··':;:1;;O(t··;1i(j(j'~·-"():95·;~1iO'0'."'1."0'0 

SitcCFk)w'Cperm)' '3433 3539
w

15SS
w

'3433 35391583 1770 H S40B 158334335085> 1583 
V6lume[(Vpti)i;~i;~c,;;.;,.>~(530200 :;90' '4-30 ';. "720 ··230'90' '9701'30 230 1230' ,#0 
Peak:fiourfaCtor;'PHF' 0.92 6:92 O:9;r 6:92 0.92 0·.92 0.92 0.92 0.92 ():92 0.92 '0.92 
AapFl()W~(vptir~c/;'~>o76 ,2ft· 00 467 783 25098 105~' 141 .25Q .1337478 
RTOi=fReducHon (vph)'O 0 690 0 9S0 b 790' 0 212 
Cl1ne'LGroup'IElaWINptif516 '217 '··29.467.< 783155 98 1'054,;62 ,250 J337 .21:16 
Tum Type Prot Perm Prot Perm Prot Perm Prot Perm 
Pfofeaoo;f.iffaseS':i:~7·:.? 's' 5 2' ,... f i)' . 
Permified"fjhasels····· "8 2 6 
A'ctuated;.Green~Gi{s)19A .. ~.~,~33;8 ' n);433:8~~.;§ ,8;236:6 ?t!~~ 9:2 37i6 3liB 
EffectiVe e:rreen; g(s) . 19:4 33.8 33:8 19.4 33:8 33.8sT 3£D3 36.6 9:2 37l '37:6 
Actuatoo,91G"Bati(j:O;17 . Oi29 0)29 ,g]O:29 {):?,$ ,0,07 (f32.01320:0,?O~~30~33 
Clearance Time~(S)4:0 4:oT04:04~O 4.0 4:0 4:0'4.0 4.0 4.0 4.0 
1V,ehlcle'iEXterisforJ;(s) >3,0 ":Hf;"'S10s:0'!Uf:Hf 3.(C:Hf . SiO 3:0 3:0 .'S;O 

HCM Average Control Delay 44.4 HCM Level of Service D 
H~t0'ypmffi:eti:>~~~91iYi~!iq .. O;~l 
Actuated Cycle Length (s) 115.0 Sum oflosttime (s) 12.0 
tii.!~~~g:t@1;9~J@!y;!Jtili~ti9n ' . nA% ICUGwelofService D 
Analysis Period (min) . 15 
qQIiti.c!=t!i4ifie.;9r§Yti . 
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3: White Rock Road/Latrobe Road & Alternative 2 
Existing Lane Configuration 

AM Peak 

t 
ti.lQ~~ITITnf'~~~}i~iI;:f{~i~r=;at;t;?~il;i3R~~N.\'aIE~~~i,WB'i~~\\fr,E31U\;~~13Jg~ls{~~ill~'~{t5I~B}i}!l[SBll~ii;~~S:E31i0~lfS'§B 
Lane Configurations "i'i ++ fI' "i"i tt f'''i fttt fI "i'i +++ '(I 
Ideall::lowi(vpn\5lrf9l'f0 1900 1900 {sob 190'0 1'900 19001900 1900 190019001900 
Toiiillos!iime (s) 4:04:04:0 . 4:6 4.6 4.0 4:0 4.04:0 4:0 - 4j) 4:0 
I.1lnellltiCEactofS 'l):97 OJ'95 Ttooor97 OJ}5H10 l]j() OY86 .. Eon '0;970;91.1 ~oo 
Frt···_····,··,«· '{oo 1:00 (i't3sioo'''{oo 6:85 {oo fjjo 6:851:00 TOO'O:S5 
FIt:Pf6tectea.,,:·~ j)i9SlO1F 1~OOOr95LO() 1;0'0, OT95r:()() f:()()0!95'f.OOfibO 
Satcf'Flow"(proij" 3433 3539f583'3433 3539 1583 1 i7l) 640815833433 5005' {fiBS 
Flfi~ermifteaT"~:IL~"'~'"~'-:'O:~'ff'~'-1mo':~;<1~OO~''''()I95,c..c'1:0(j·'-1';()0···--;O;95··':;:1;;O(t··;1i(j(j'~·-"():95·;~1iO'0'."'1."0'0 

SitcCFk)w'Cperm)' '3433 3539
w

15SS
w

'3433 35391583 1770 H S40B 158334335085> 1583 
V6lume[(Vpti)i;~i;~c,;;.;,.>~(530200 :;90' '4-30 ';. "720 ··230'90' '9701'30 230 1230' ,#0 
Peak:fiourfaCtor;'PHF' 0.92 6:92 O:9;r 6:92 0.92 0·.92 0.92 0.92 0.92 ():92 0.92 '0.92 
AapFl()W~(vptir~c/;'~>o76 ,2ft· 00 467 783 25098 105~' 141 .25Q .1337478 
RTOi=fReducHon (vph)'O 0 690 0 9S0 b 790' 0 212 
Cl1ne'LGroup'IElaWINptif516 '217 '··29.467.< 783155 98 1'054,;62 ,250 J337 .21:16 
Tum Type Prot Perm Prot Perm Prot Perm Prot Perm 
Pfofeaoo;f.iffaseS':i:~7·:.? 's' 5 2' ,... f i)' . 
Permified"fjhasels····· "8 2 6 
A'ctuated;.Green~Gi{s)19A .. ~.~,~33;8 ' n);433:8~~.;§ ,8;236:6 ?t!~~ 9:2 37i6 3liB 
EffectiVe e:rreen; g(s) . 19:4 33.8 33:8 19.4 33:8 33.8sT 3£D3 36.6 9:2 37l '37:6 
Actuatoo,91G"Bati(j:O;17 . Oi29 0)29 ,g]O:29 {):?,$ ,0,07 (f32.01320:0,?O~~30~33 
Clearance Time~(S)4:0 4:oT04:04~O 4.0 4:0 4:0'4.0 4.0 4.0 4.0 
1V,ehlcle'iEXterisforJ;(s) >3,0 ":Hf;"'S10s:0'!Uf:Hf 3.(C:Hf . SiO 3:0 3:0 .'S;O 

HCM Average Control Delay 44.4 HCM Level of Service D 
H~t0'ypmffi:eti:>~~~91iYi~!iq .. O;~l 
Actuated Cycle Length (s) 115.0 Sum oflosttime (s) 12.0 
tii.!~~~g:t@1;9~J@!y;!Jtili~ti9n ' . nA% ICUGwelofService D 
Analysis Period (min) . 15 
qQIiti.c!=t!i4ifie.;9r§Yti . 

Fehr & Peers Associates. Inc. 
Synchro 6 Report 
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4: White Rock Road/Latrobe Road & Alternative 2A 
Existing Lane Configuration 

AM Peak 

t 
~oyeffi~~~\t~~~~~f~~fEal£~7;~)£~a:til~~:§E13J;11~!~wa((;~~lV~aI210r£WBg~§i~'il5Ja:b;~~~Nl3iT;~~&~lID3l;!1~;%TSBm~~i~~~.ar;f~Sa:n. 
Lane Configurations 'i1& tt 'fI 'i'i ;; ., "i 1m 'fI 'i1&;;; 'fI 
Ideru,FlOwi(vpll'Rlf190b 1900 1900 19bO~ 1'900 1900 19001900 1900 1900 19001900 
Totan:.ostfime (5) '[0,[6'4:0 4.0' 4~6 4.0 4.0 4.0 4:04.0 4.0 '4:0 
Uln"9'mfl;;!~aClor , Xl:970'!95f;OiJ 0;97 '0:;9'5 '1[00 1~b'0 0;86 nmO;97 0;91;f~oO 
Fir ,"'~"'''' Ufo Too '0:85' {Oo ioo 0.85 1.06 1.0'0' 0:851.00 1 :00(1:85 
g!H:~§!~Q!~fticjL, "" ,91~~51·Qo l:QQ Qf~<:h9P C1:l:>Q qiS,5J;()Q J .go ,J)i~?", 'f.O~O ;1jQ() 
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 1770 6408 1583 3433 5085 1583 
Flfeeffiiiffei:ff:f:(',:::.c.,-'-"O:95'·1~bO:":,1tbO"'""Or95",c~ffO(f";'-;;1~OO:'~-'O;95'='1:00-'cl~OO",'''''0;95~'"'1':'OO,,c'f:O0 

Saia:Flow1J,erITi)" "3433 3539 1583 3433 35'39 1583 17706408' 1583' 3433 50851583 
V6IUme!Nph)~>{. ...540 .. ,18'0 ·····,!}O 4f)'0 690<24Q . ··.·10 . 880130 ,230 1;18.0 ';460 
Peak:houdactor,PHF 6.92" o:sif O~92 0.92 ',5:92 0:92 0.92 6:92 0.92 0.920.92 0.92 
Ai:fPAowI(vpn) 587196 f)4 '500750261 76957 1.41250 1283 500 
Rt6FfRedtiction(vph)-O '0 '39 00 1090 ., 092 0 0 211 
[an~\'Gf6'upiS[W1VPti) .. <587, 19l) .. ··.,}5 . '500, ..• 750 '.' 1'5276' ." 95749250 .1283 :289 
Tum Type Prot Perm Perm Prot Perm Prot Perm 
P'hitectecFPnases' '1 . >8 5 2 ,1 6 
Permffiecj'Phases 4 8 2 
~2t@~{~!:i3,~~"\~~I@ 19;2 33.533;519;233;5, 3~:~ ,?:14L341:39.1 
Effective Green, g (s) . 19.233.5 . 33:S1i:f233.5 33.5 7.1 41.3' 41:'3 . 9.1 
M@@[gig7~}J3~~§ (fIB 0;28 Q:?~ .. 0:16 .gr2fj ,O:2lfO.06 0.35 0:350.08 
Clearance Time (s) 4.0 '4.0 4.04.0 4.0 '4.0 4.0 4:04.04:6 
Veljicl6\EXtensioi1Y(s) .' 3:0 '3;()3Z():3,iJ3~03;03:0 u:Ms:o '3:0 
Lane Grp Cap (vph) 553 995 445 553 995 445 106 2222 549 262 

6 
43.3 43:3 
43:3' 43:3 
(f~6(j:3~ 

4.0 4.0 
"'3:0.' 3[0 
1849 576 

ceJ:25 vls.1B!1~§!f@t. c0.17q:(j6· Oli5 00;21 0:04 0.15 cO~07 
v/sRatioPerm 0.Q1 0.10 0:03 0.18 
v/cRiiti6;,c; 1:06 0;20 (foa o':~ 0.75:Q£~,1 0;72 0.430:09 0.950;~ 0.50 
IJnifom;'Delay, df 49:9 32.6':31.1 49.0 39:6 34.05'5:029:926:2 54::8' 32.3 29:5 
g!Q9~~~~JQvJE~~91:L .. 1;00 1'~O-0"]:001XQ01;gJl,t'O() 'Lob '1'.00 ll{)O l:()O libO(OO 
Incremental Delay, d2 55.60.1"0:0 18.2 3.3~O.5 20:5 0.6 0.3 42.82.2 3.1 
P~I~Y,(§r:'7;i;"}105:63g:7 '~E167~2 4f:3.34S75:5 30;5, 26:5 97.6 34:4 32;6 
Level of Service FCC' E DeE CC 'FC'C 
,o\p'~r~~9~l~~J~}r@83;7 49:2 32,9 41.7 
Approach LOS . FOCO 

HCM Average Control Delay 48.2 HeM Level of Service 
HCMVoIQ'mejq:'Cap~CitYratioift8 
Actualed'CyCle' Length(s), 11~ff 
IntE3r.t®Ji<>'"~]§i!P'~~itYQiil~atiori 7 4.§ol~; 
Analysis Period (min) 15 
cp~ti~~I~r~f~r(@) , 

Fehr & Peers Associates, Inc. 

Sum of lost time (8) 
ICU leIJelofSeMce . ", . - ~ . 

D 

12.0 
D 
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4: White Rock Road/Latrobe Road & Alternative 2A 
Existing Lane Configuration 

AM Peak 

t 
~oyeffi~~~\t~~~~~f~~fEal£~7;~)£~a:til~~:§E13J;11~!~wa((;~~lV~aI210r£WBg~§i~~l5Ja:b;~~~Nl3iT;~~&~lID3l;!1~;%TSBm~~i~~~.ar;f~Sa:n. 
Lane Configurations 'i1& tt 'fI 'i'i ;; ., "i 1m 'fI 'i1&;;; 'fI 
Ideru,FlOwi(vpll'Rlf190b 1900 1900 19bO~ 1'900 1900 19001900 1900 1900 19001900 
Totan:.ostfime (5) '[0,[6'4:0 4.0' 4~6 4.0 4.0 4.0 4:04.0 4.0 '4:0 
Uln"9'mfl;;!~aClor , Xl:970'!95f;OiJ 0;97 '0:;9'5 '1[00 1~b'0 0;86 nmO;97 0;91;f~oO 
Fir ,"'~"'''' Ufo Too '0:85' {Oo ioo 0.85 1.06 1.0'0' 0:851.00 1 :00(1:85 
g!H:~§!~Q!~fticjL, "" ,91~~51·Qo l:QQ Qf~<:h9P C1:l:>Q qiS,5J;()Q J .go ,J)i~?", 'f.O~O ;1jQ() 
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 1770 6408 1583 3433 5085 1583 
Flfeeffiiiffei:ff:f:(',:::.c.,-'-"O:95'·1~bO:":,1tbO"'""Or95",c~ffO(f";'-;;1~OO:'~-'O;95'='1:00-'cl~OO",'''''0;95~'"'1':'OO,,c'f:O0 

Saia:Flow1J,erITi)" "3433 3539 1583 3433 35'39 1583 17706408' 1583' 3433 50851583 
V6IUme!Nph)~>{. ...540 .. ,18'0 ·····,!}O 4f)'0 690<24Q . ··.·10 . 880130 ,230 1;18.0 ';460 
Peak:houdactor,PHF 6.92" o:sif O~92 0.92 ',5:92 0:92 0.92 6:92 0.92 0.920.92 0.92 
Ai:fPAowI(vpn) 587196 f)4 '500750261 76957 1.41250 1283 500 
Rt6FfRedtiction(vph)-O '0 '39 00 1090 ., 092 0 0 211 
[an~\'Gf6'upiS[W1VPti) .. <587, 19l) .. ··.,}5 . '500, ..• 750 '.' 1'5276' ." 95749250 .1283 :289 
Tum Type Prot Perm Prot Perm Prot Perm Prot Perm 
P'hitectecFPnases' '1 3 . >8 5 2 ,1 6 
Permffiecj'Phases 4 8 2 
~2t@~{~!:i3,~~"\~~I@ 19;2 33.533;519;233;5, 3~:~ ,?:14L341:39.1 
Effective Green, g (s) . 19.233.5 . 33:S1i:f233.5 33.5 7.1 41.3' 41:'3 . 9.1 
M@@[gig7~}J3~~§ (fIB 0;28 Q:?~ .. 0:16 .gr2fj ,O:2lfO.06 0.35 0:350.08 
Clearance Time (s) 4.0 '4.0 4.04.0 4.0 '4.0 4.0 4:04.04:6 
Veljicl61EXtensioi1Y(s) .' 3:0 '3;()3Z():3,iJ3~03;03:0 u:Ms:o '3:0 
Lane Grp Cap (vph) 553 995 445 553 995 445 106 2222 549 262 

6 
43.3 43:3 
43:3' 43:3 
(f~6(j:3~ 

4.0 4.0 
"'3:0.' 3[0 
1849 576 

ceJ:25 vls.1B!1~§!f@t. c0.17q:(j6· Oli5 00;21 0:04 0.15 cO~07 
v/sRatioPerm 0.Q1 0.10 0:03 0.18 
v/cRiiti6;,c; 1:06 0;20 (foa o':~ 0.75:Q£~,1 0;72 0.430:09 0.950;~ 0.50 
IJnifom;'Delay, df 49:9 32.6':31.1 49.0 39:6 34.05'5:029:926:2 54::8' 32.3 29:5 
g!Q9~~~~JQvJE~~91:L .. 1;00 1'~O-0"]:001XQ01;gJl,t'O() 'Lob '1'.00 ll{)O l:()O libO(OO 
Incremental Delay, d2 55.60.1"0:0 18.2 3.3~O.5 20:5 0.6 0.3 42.82.2 3.1 
P~I~Y,(§r:'7;i;"}105:63g:7 '~E167~2 4f:3.34S75:5 30;5, 26:5 97.6 34:4 32;6 
Level of Service FCC' E DeE CC 'FC'C 
,o\p'~r~~9~l~~J~}r@83;7 49:2 32,9 41.7 
Approach LOS . FOCO 

HCM Average Control Delay 48.2 HeM Level of Service 
HCMVoIQ'mejq:'Cap~CitYratioift8 
Actualed'CyCle' Length(s), 11~ff 
IntE3r.t®Ji<>'"~]§i!P'~~itYQiil~atiori 7 4.§ol~; 
Analysis Period (min) 15 
cp~ti~~I~r~f~r(@) , 

Fehr & Peers Associates, Inc. 

Sum of lost time (8) 
ICU leIJelofSeMce . ", . - ~ . 

D 

12.0 
D 

Synchro 6 Report 
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5: White Rock Road/Latrobe Road & Alternative 5 
Existing Lane Configuration 

AM Peak 

t 
~mt~~nJi,ftf.f~gf~Ii~'X~lEa11~~,EBJ~~J:B'I3~lgf;W;ab~1J.~WB.;IJ!i'i~WBf{1i5i;~N6J~~0liir:Ja;t;~1~t{N~i}:, s-eg~;R:{S:B~2~!SaB 

Lane Configurations "++ fI " ++ , " tnt fI"19~1\~b 190t 
~~~;~~'~~~~~)' 1~~1~g 1~g 1~r 1~r19:.g 192:g 192.g 192:g 4.0 .t04.0 
tane'l(Jl11:IF'acl0f 0;97 0:95 1:000:970i951:00 rOO 0;86 njoo;97 0:'9f Lo() 
Fri"""" --, f001:00 o:sff {OO 1.006:8Si:OO '1.00' 0.85' 1:00 {OO(fS5 

~~~~~~~~~~f" "3%~~"'J5~g }~~~3~r~~l 1~~~ 1~~Jig~11~g3~~; ~J~~ '1~~~ 
Ftt{Peffililt6i:('::"'::-'"-"':" '·:"bY95:~1:00 "'1 iOO ":Oi9.5"-::1~00-::1 :O'O:C'-0:95--'1jj()--,'~1:00 '0:95" .-"~OO;"J;OO 
sifcCFiow7iK~rm) ., '3433' 3539' 1583 ' 3433 . 3539 1583 '1'770 6408 1583 3433 50851583 
yoluifie;(ypn). ,58018050:5~06130?30' '70 '750 130220 t020470 
Peak:hour faCtor~ PHF "'0.92 0:92 0.92 rJ:92 ifs2 0.92 0.92 '0:92 0.920.92 0.92 6.92 
@j:':ffi!§~I(ypfjr\ , , 630 196 '§4 565 '739?5(f7S815i'41 239 1.1'09 :sn 
RTOR Reduction (vph) 0 0 38 0 0 103 0 0 97 00 261 
ll8:i)etG'rCifij?iF;lol,f;t'(Vph) 63(): 19616 565739 1:4176 ,Ill5 44 239 1109, 250 
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm 
P:tQt~~WgJg1i~~~t~ ,:74 '3 8 5. '2 'I 6 
Permitted Phases ' '" 48 2 6 
AqtE~j~9!~J3:n.i~t:i.~@27:6S·t937:;924.935;2 '35;2 7~() 40;2 ,4,0:2 11..1 #;3 44.3 
EffectiveGreen,g(s) 27:6' 3i937:924.9 '35.2' sit:;!, 7.0 40:2 40.2 11.1 44:3 44.3 
A9M~fE!(@/~IR5itiQ,O;210;290;290:190;27 0121 0;050:31 ,Oi31 0;09 0:340,34-
Clearance Time (s) 4.0 4.0 '4:0 4.0 4.0 4.0 4.0 4.0 4.0 4.0' '4.() " .ii.() 
~efiicleiEXtension;(s) '-3:0' '3;0 .3;O,S:03;() 3;(j '3;0' 3:0 3:0,' 3;()':3:(l . 3;0 
Lane Grp Cap (vph) 728 1031 461 657 958 428 95 1980 489 293 1731 539 
V/s'Ba.tio;Pfor"'·' c()~:f8CO:O'6 " , 0)6 cO:21 0:04 0:13' riO;07 cO;22 
"/s'!=\atlo'Perm 0:01 0.69 ' 0.03 ' , 0.16 
Vlc"Ratlo\~.'> 0;87 0.19 0;()3();86 0;77 ()~34 gifjP 0;4.10;09 0.82 0:6it oAs 
Uniform'Delay'cd149:534~633:0 50.9 43.1 38.2 60.935:S3l§ 58.536:2' 3'3:6 
Progress16n:lFactorf;()()HlOfOO }.QQ'C.QQ't:dOEOOf.O() 1.00 1.00 Ufo '1:00 
IncrementafOelaY,'d2Hf50>!O.O 10.9 3.9 0.5 36:6 0.60:4 15.91a 2.9 
Q~!ay,;@.;X;; 60:0 3-t7 33:0 61:8 47;6 38;6 97.5 36:2 32:3 74.438;0, 36:4 
Level of Service' t 'c 'CE 'D '0 'F '0' bED D 

~~~!~We~~Y(S) 52g 51~gI[0~42~ 

HCM Average Control Delay 46.2 HCM Level of Service D 
HCMvOlume;(c)';CapaCitYratio 0~16 
Acluaied~CyCieT.erigth(s)· 130.1 
Il1t~r~i:@iQn.;~f:ili.@lty;l,l~lization 72:3% 
Analysis Period (min) 15 
cCriti~!~~r~?rclup 

Fehr & Peers Associates. Inc. 

Sum of lost time (5) 
ICUlevelofService 

"' . . . 

16.0 
C 
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5: White Rock Road/Latrobe Road & Alternative 5 
Existing Lane Configuration 

AM Peak 

t 
~mt~~nJi,ftf.f~gf~Ii~'X~lEa11~~,EBJ~~J:B'I3~lgf;W;ab~1J.~WB.;IJ!i'i~WBf{1i5i;~N6J~~0liir:Ja;t;~1~t{N~i}:, s-eg~;R:{S:B~2~!SaB 

Lane Configurations "++ fI " ++ , " tnt fI"19~1\~b 190t 
~~~;~~'~~~~~)' 1~~1~g 1~g 1~r 1~r19:.g 192:g 192.g 192:g 4.0 .t04.0 
tane'l(Jl11:IF'acl0f 0;97 0:95 1:000:970i951:00 rOO 0;86 njoo;97 0:'9f Lo() 
Fri"""" --, f001:00 o:sff {OO 1.006:8Si:OO '1.00' 0.85' 1:00 {OO(fS5 

~~~~~~~~~~f" "3%~~"'J5~g }~~~3~r~~l 1~~~ 1~~Jig~11~g3~~; ~J~~ '1~~~ 
Ftt{Peffililt6i:('::"'::-'"-"':" '·:"bY95:~1:00 "'1 iOO ":Oi9.5"-::1~00-::1 :O'O:C'-0:95--'1jj()--,'~1:00 '0:95" .-"~OO;"J;OO 
sifcCFiow7iK~rm) ., '3433' 3539' 1583 ' 3433 . 3539 1583 '1'770 6408 1583 3433 50851583 
yoluifie;(ypn). ,58018050:5~06130?30' '70 '750 130220 t020470 
Peak:hour faCtor~ PHF "'0.92 0:92 0.92 rJ:92 ifs2 0.92 0.92 '0:92 0.920.92 0.92 6.92 
@j:':ffi!§~I(ypfjr\ , , 630 196 '§4 565 '739?5(f7S815i'41 239 1.1'09 :sn 
RTOR Reduction (vph) 0 0 38 0 0 103 0 0 97 00 261 
ll8:i)etG'rCifij?iF;lol,f;t'(Vph) 63(): 19616 565739 1:4176 ,Ill5 44 239 1109, 250 
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm 
P:tQt~~WgJg1i~~~t~ ,:74 '3 8 5. '2 'I 6 
Permitted Phases ' '" 48 2 6 
AqtE~j~9!~J3:n.i~t:i.~@27:6S·t937:;924.935;2 '35;2 7~() 40;2 ,4,0:2 11..1 #;3 44.3 
EffectiveGreen,g(s) 27:6' 3i937:924.9 '35.2' sit:;!, 7.0 40:2 40.2 11.1 44:3 44.3 
A9M~fE!(@/~IR5itiQ,O;210;290;290:190;27 0121 0;050:31 ,Oi31 0;09 0:340,34-
Clearance Time (s) 4.0 4.0 '4:0 4.0 4.0 4.0 4.0 4.0 4.0 4.0' '4.() " .ii.() 
~efiicleiEXtension;(s) '-3:0' '3;0 .3;O,S:03;() 3;(j '3;0' 3:0 3:0,' 3;()':3:(l . 3;0 
Lane Grp Cap (vph) 728 1031 461 657 958 428 95 1980 489 293 1731 539 
V/s'Ba.tio;Pfor"'·' c()~:f8CO:O'6 " , 0)6 cO:21 0:04 0:13' riO;07 cO;22 
"/s'!=\atlo'Perm 0:01 0.69 ' 0.03 ' , 0.16 
Vlc"Ratlo\~.'> 0;87 0.19 0;()3();86 0;77 ()~34 gifjP 0;4.10;09 0.82 0:6it oAs 
Uniform'Delay'cd149:534~633:0 50.9 43.1 38.2 60.935:S3l§ 58.536:2' 3'3:6 
Progress16n:lFactorf;()()HlOfOO }.QQ'C.QQ't:dOEOOf.O() 1.00 1.00 Ufo '1:00 
IncrementafOelaY,'d2Hf50>!O.O 10.9 3.9 0.5 36:6 0.60:4 15.91a 2.9 
Q~!ay,;@.;X;; 60:0 3-t7 33:0 61:8 47;6 38;6 97.5 36:2 32:3 74.438;0, 36:4 
Level of Service' t 'c 'CE 'D '0 'F '0' bED D 

~~~!~We~~Y(S) 52g 51~gI[0~42~ 

HCM Average Control Delay 46.2 HCM Level of Service D 
HCMvOlume;(c)';CapaCitYratio 0~16 
Acluaied~CyCieT.erigth(s)· 130.1 
Il1t~r~i:@iQn.;~f:ili.@lty;l,l~lization 72:3% 
Analysis Period (min) 15 
cCriti~!~~r~?rclup 

Fehr & Peers Associates. Inc. 

Sum of lost time (5) 
ICUlevelofService 

"' . . . 

16.0 
C 

Synchro 6 Report 
Page 5 



1 : White Rock Road/Latrobe Road & No Project 
Existing Lane Configuration 

PM Peak 

f 
MQV'em~Qtlli:ik~j3~~~;B~fitj~aJE~;:'~:EEs:f:,~;:\2EBt;P:l{~WB~i~>;Wa]~leWBR:iil!~Iifi3"U~~~NaJm~~NaRf;&5~~SJ~11~:rf;3iSBJ:i;i~;'i~fea. 
lane Configurations 'i'i' t+ l' 'i'i +t 1" 'i ttft l' 'i'i +H l' 
IdealimoW{Y!5hpl) 190tiHjOO 1900 1900 190tf1900 190.0.1900 1900' 1900.1900 f900 
ToiiifLosttimEi (5)4:6 '4.04.04.0 4.0 4.04.0 4.0 >4.0 4:04.0 4.0 
UrnENlJtil~\Factor 'Oi97 ·01951.00 . 0;97 0;95 1i001~OOO;86' 1J)0 ();'97 0]i1 1 ~OO 
f:rr~"-"<~"'1:0(f 1.00 0.85 {(io{OO 0.851jj(), '1.00 6:851:0oToo ii:S5 
J=lfprotecteo"Ol951.001;O() 0:95 i:oO nib 0195 .H)0·1~OOO:95f;OtlJ;OO 
Saia:'Flow(prot) >34333539 1583 3433' 3539 1583 1'770' 640S 1583' 3433 56851583 
EIt'iPermiftect":"7' .c~'-C. '>':'~Oj95:~"1;;6b~-'-"1 :00">' '0>:95;'""1:00"-'-' .1;a()-;-0:95~'~1·:()() '1;()0-'\0;95"'~'1;OO'~"1~()9 
Satd:f:low"(perm)' .. 3433 3539 {583 3433 3539 1583 fiit) 6408 1583 3433 5085 1583 
~olume'{vph);:.;c<150 460' 250 210' '460210' .290'1780'340' 1350 350 
Pea'i(:houdactor, PHF ." 0:92 0.92 0.92 0.92 0.92 0.92 0:92 0.92 0:92 . (i92 0.92 
AaJ.:f~lqwi~Whf· '. . .;. .163500 272 '228 500 228 ... ·:315·.1'935 .370 1467 380 
RTOFfFfeCIuction(vPh)0 .. ' 02120 6 176 0'" 0 '142 0 169 
l..ailEiTGfaup.'r=Iow'(Vpn) .163500, .. 60 228500 52. 315 1.935 228 1467.211 
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm 
protEiCfecnF=!nases. t 4'3 Sf)' 26 
Permitted Phases -4 's 2 {) 
ACtuafe(:Fgreen,:G«(s)8~~26;8~E):S 10;1 28.0. 28;02~~~ !H;~ . 54.9 13.9 42.5 42.5 
EffecitlveGre'en:-g(s) '. 8.9 '26.8 26.8 10:1 28.0 28.0 26.3 54.9 54:9 13.9 42.5 42.5 
e-gf@l~fg~~}f@i§c' 'oTO? O.?::! 0.2?0;P:S OI23 0.23 .alg2 .()A50:45 0.11 . (>:35 0:35 
Clearance Time (s) . 4:0 4.0 4.0 4.0 4.0 4.0 4.0' 4.0 4.0 4.0 4.0 4.0 
yenicleiEXtensidO.(s) Hna:o' a(o 3;0'3:0 3:0 "3:03:03£0:3;0 3:03IO. 3IO 
lane Grp Cap (vph) 251 779 349 285 814 364 383 2891 714 392 1776 553 
v/slRafip;:ProCO;05 CO~14 CO;070.14 cO;ff!0;30 O;OS cO;29 
vis Ratfo'Perm 0.04 0.03 .... 0.14 
V!c;Ratio'/< 0:65. 0:64 0:f70;800it).1 0.14 0;820,67 0.32 ·<>'~?2. 
Uriltonri'i5eiay;cI154:§ 43.138.5 54.S 42.0 "37.3 45:5 > 26.3 21.4 52.0 
Fffog"i'essiomFactor.- . J:9P1:i09 ~Hjo . J:M1. iQQL(jO '1:09 1:00 'EM .'. 1.00 
Incrementan5elay;a2 5.7 1.80.2 f4:a 1.4 0.2 13.3 1.2 {2 6.4-
P~!~Y;@~i:.6().:S4;t9 3S:7 69;6 43.4 37:5 58:8 27.5 22;6 5S;5 
Level of Service E b D . ED DE -C C . E 
Ap~tQ@Q';Q~Ia.y(s) . 45:8 4S:230:6 
Approach lOS 0 0 C 

0.13 
0;83 0;38 

>36.229:7 
(~O g(j() 

. 4:i; 2.0 
40.8 31..7 

[) C 
41.5 o 

rnre.~~ctl:ODl&tJfflm~~~~!fs;;~l!f;~i~)~;~'~;~;£1.ii;fi~;;;i\;;;i?j;"'i'[f);f!;S'&~~~1;":'S;;f;li;;ii:~\~;ffI{l~!X~j~iJ]~~;~~:'~~)Jil'))i§i:;~ .. · "' . ....... c·,·.··.·.····~;?f;i~'Z;-;;,;~.;·;'.J;i~;;F;t; 
HCM Average Control Delay 3S.8 HCM level of Service 
H9MYQI~ili~~,!();~a.p~~itYrati() , O;1il 
Actuated Cycle length (s) 121.7 
l~t~r~>~Q~tClriJ~~C;ItY(j~lizatiol1 74.2% 
Analysis Period (min) 15 
c ....• Ciit@il~ne:Gtoup· 

Fehr & Peers Associates, Inc. 

Sum of lost time (s) 
ICU Level Of Service . 

D 

16.0 
D 

Synchro 6 Report 
Page 1 

16-0064 I 64 of 73

1 : White Rock Road/Latrobe Road & No Project 
Existing Lane Configuration 

PM Peak 

f 
MQV'em~Qtlli:ik~j3~~~;B~fitj~aJE~;:'~:EEs:f:,~;:\2EBt;P:l{~WB~i~>;Wa]~leWBR:iil!~Iifi3"U~~~NaJm~~NaRf;&5~~SJ~11~:rf;3iSBJ:i;i~;'i~fea. 
lane Configurations 'i'i' t+ l' 'i'i +t 1" 'i ttft l' 'i'i +H l' 
IdealimoW{Y!5hpl) 190tiHjOO 1900 1900 190tf1900 190.0.1900 1900' 1900.1900 f900 
ToiiifLosttimEi (5)4:6 '4.04.04.0 4.0 4.04.0 4.0 >4.0 4:04.0 4.0 
UrnENlJtil~\Factor 'Oi97 ·01951.00 . 0;97 0;95 1i001~OOO;86' 1J)0 ();'97 0]i1 1 ~OO 
f:rr~"-"<~"'1:0(f 1.00 0.85 {(io{OO 0.851jj(), '1.00 6:851:0oToo ii:S5 
J=lfprotecteo"Ol951.001;O() 0:95 i:oO nib 0195 .H)0·1~OOO:95f;OtlJ;OO 
Saia:'Flow(prot) >34333539 1583 3433' 3539 1583 1'770' 640S 1583' 3433 56851583 
EIt'iPermiftect":"7' .c~'-C. '>':'~Oj95:~"1;;6b~-'-"1 :00">' '0>:95;'""1:00"-'-' .1;a()-;-0:95~'~1·:()() '1;()0-'\0;95"'~'1;OO'~"1~()9 
Satd:f:low"(perm)' .. 3433 3539 {583 3433 3539 1583 fiit) 6408 1583 3433 5085 1583 
~olume'{vph);:.;c<150 460' 250 210' '460210' .290'1780'340' 1350 350 
Pea'i(:houdactor, PHF ." 0:92 0.92 0.92 0.92 0.92 0.92 0:92 0.92 0:92 . (i92 0.92 
AaJ.:f~lqwi~Whf· '. . .;. .163500 272 '228 500 228 ... ·:315·.1'935 .370 1467 380 
RTOFfFfeCIuction(vPh)0 .. ' 02120 6 176 0'" 0 '142 0 169 
l..ailEiTGfaup.'r=Iow'(Vpn) .163500, .. 60 228500 52. 315 1.935 228 1467.211 
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm 
protEiCfecnF=!nases. t 4'3 Sf)' 26 
Permitted Phases -4 's 2 {) 
ACtuafe(:Fgreen,:G«(s)8~~26;8~E):S 10;1 28.0. 28;02~~~ !H;~ . 54.9 13.9 42.5 42.5 
EffecitlveGre'en:-g(s) '. 8.9 '26.8 26.8 10:1 28.0 28.0 26.3 54.9 54:9 13.9 42.5 42.5 
e-gf@l~fg~~}f@i§c' 'oTO? O.?::! 0.2?0;P:S OI23 0.23 .alg2 .()A50:45 0.11 . (>:35 0:35 
Clearance Time (s) . 4:0 4.0 4.0 4.0 4.0 4.0 4.0' 4.0 4.0 4.0 4.0 4.0 
yenicleiEXtensidO.(s) Hna:o' a(o 3;0'3:0 3:0 "3:03:03£0:3;0 3:03IO. 3IO 
lane Grp Cap (vph) 251 779 349 285 814 364 383 2891 714 392 1776 553 
v/slRafip;:ProCO;05 CO~14 CO;070.14 cO;ff!0;30 O;OS cO;29 
vis Ratfo'Perm 0.04 0.03 .... 0.14 
V!c;Ratio'/< 0:65. 0:64 0:f70;800it).1 0.14 0;820,67 0.32 ·<>'~?2. 
Uriltonri'i5eiay;cI154:§ 43.138.5 54.S 42.0 "37.3 45:5 > 26.3 21.4 52.0 
Fffog"i'essiomFactor.- . J:9P1:i09 ~Hjo . J:M1. iQQL(jO '1:09 1:00 'EM .'. 1.00 
Incrementan5elay;a2 5.7 1.80.2 f4:a 1.4 0.2 13.3 1.2 {2 6.4-
P~!~Y;@~i:.6().:S4;t9 3S:7 69;6 43.4 37:5 58:8 27.5 22;6 5S;5 
Level of Service E b D . ED DE -C C . E 
Ap~tQ@Q';Q~Ia.y(s) . 45:8 4S:230:6 
Approach lOS 0 0 C 

0.13 
0;83 0;38 

>36.229:7 
(~O g(j() 

. 4:i; 2.0 
40.8 31..7 

[) C 
41.5 o 

rnre.~~ctl:ODl&tJfflm~~~~!fs;;~l!f;~i~)~;~'~;~;£1.ii;fi~;;;i\;;;i?j;"'i'[f);f!;S'&~~~1;":'S;;f;li;;ii:~\~;ffI{l~!X~j~iJ]~~;~~:'~~)Jil'))i§i:;~ .. · "' . ....... c·,·.··.·.····~;?f;i~'Z;-;;,;~.;·;'.J;i~;;F;t; 
HCM Average Control Delay 3S.8 HCM level of Service 
H9MYQI~ili~~,!();~a.p~~itYrati() , O;1il 
Actuated Cycle length (s) 121.7 
l~t~r~>~Q~tClriJ~~C;ItY(j~lizatiol1 74.2% 
Analysis Period (min) 15 
c ....• Ciit@il~ne:Gtoup· 

Fehr & Peers Associates, Inc. 

Sum of lost time (s) 
ICU Level Of Service . 

D 

16.0 
D 

Synchro 6 Report 
Page 1 



2: White Rock Road/Latrobe Road & Alternative 1 
Existing Lane Configuration 

PM Peak 

t 
fVlolllfff:iimf_fi~~~~~1li13lz~~\tit{a3)tj£~f~B];tKf\iWaI;l1s~WJ~;rJ;~Wl3.B}'I\}~N!1~l'0~Na;rEii1~~Naa~J¥isal!!~~·sl3.;ri~t~~SffB 
Lane Configurations '1'1 +1' fI " ++ 
laeaFFlo\V,(ypfipl)" jeoo 1e'o.o' 1900 leoo 1900 
TotafLosttime (5) . 4.04:0 .. 4:6 '4.04.0 
[ine'~tJtIEc;F;actoi" "'0;9'''0;'95 r:oo . (f91 0;.95 . 
Frt''''''--''--''I:oo{o6 (i'S51:00U)() 
~1t'Rri5tectecr' .. '.' , ... >tlI9SBj.o .1£00 '():951.00 
Safd.Fiow'(protj··· '. -"'3433'3539 '1583 "3433 3539 
Fif'Beffiilftea':t""",:o<''70:9S'--'-'Ji(j{j0:1;OO-c'''C);95'- "Eoo' 
SatcCFiow(perm) . 34333539 '1583' 3433 . 3539 
YQIQIT!~i{YRtj);,L.: ',:j,;S?Qq' .<~a..()~!?Q' •.....• ?~Q .. , ·380 
Peak-hour factor, PHF .0.92 0.92 .0.92 0.92 0.92 
AdP;F;I?w;{ypID' . . ..·2ft 41.3 '04 304> 413 
RrOR Reductiorl(liph) 0 042' .' 6 .0 
[irfe'G(Qup'iI=l{5wi:(iJpb),'.2}7 41.3 12' '3(}4 · .•. 41'3 
Tum Type Prot Perm Prot 
Rrotootoo;Pnases'7 4 . ·!f 8 
'PermffiecfPhases' . 4' 
ACluafeo1$reen,.G:'(s)9.t . 21A. 21:4 S.? 2L4 
EffectlVe Green, 9 (s) 9:221.4 "21.4 9.2 :h.4 
~gtM~C:I;~~"B!~q--:.oJO 0.2? .0.22 Oi1.0· 0;22 
Clearance Time (s) 4.0 4.0 4:.0 4 . .0 4.0 
Veliicle~EXtensi6h1(sr:>;3;O . 3:0 3:03:0 "':nr 
Lane Grp Cap (vph) 326 782 35.0 326 782 
v/s1Ratio'Pfaf' 'QiQf> gOl]? CO~()~ 0.12' 
V:isRatlo . Perm 0.01 
~@g~,~ii:".,. _ ... , .. ,..0;67 .. 0;53(j.Q~. 0;93 0.53 
Uniform Delay, d1 "'4~L3 . 3~i2 29.643:5 3:3:'2 
Rrogtes'iilon~Eacfor.·'.1~Q()' fLCfo 1.00 ·1£tf(f1.00 
incrementaI6eiay:a2" 5.1 .0.6 6~o 32~6 0:6 
~~~~i~f)~~~k;~~ . .q-ci 333 29~ 7{)f~ 3313 
~~r~:~wr~~Y;(S).. 37~46B 

., "i tm fI "i'l ttt fI 
19.o.o19{)0 1~().o 19qQ 19:001999 19c:)() 

4 . .0 4 . .0 4.0 4 . .0 4 . .0 4.0 4 . .0 
l:.oof:c)o Ct'86Hbb ():91'0:9iUio 
.0:85 f.oo . {OOO~85 {i)'o1:oa (f85 
niQQ~~§.J::QQ'.1 ;()~():OI~§l9Q:11Q'g 

1583 1770 64.08 1583 3433 5.085 1583 
1 :(f.o"':".o;~5 "."·~·1.1.oO·.~.·~·1;OO-c:tll95-·~1~O.o·'-'"·1ro·.o 
1583' '1ijo '. 6408 1583 34335085 1583 
2~Q'90 "1'420 55031'.0.910 420 
0.920.92 '0.92 0.92 6.92 .0.92 .0:92 
283 981543598 337 1054457 
122 . 0 . 0 . 217 '.00 221 
113t "98~543' '38.1337 1054236 

Perm Prot Perm 
5 '.'2 

"8 2' 
21.4. .·8:? 4:1]) 41~0 
21.4 8.2 41..0 41.0 
0.22 bios (},42 0.42 
4 . .0 4~O '4.0 '4.6 
3:0 "SJJ '. ~3;() 3:0 
350 15.0 2714 670 

.o:Of3 ();24 
.0.10 cO.24 
.o:46Q:.§§ , .. ().:??. .0.5.7 
32.7 42.9 21.2 21.2 
l.:oot:.oQ· TJ>P "[()Q to 9.8 0.9 3.5 
33:7 52:1.22;1 24.7 

C tic" C 
24.1 
"0 

Prot Perm 
·1 '6 

6 
9:2 ,4~:Q 427.0 
9:2 42.0 42~O 

0;·10 0:43 .oA3 
4.0 4.0 4:6 ... 
ail) 

.. 
3;0 .3:0 

326 22.06 687 
cO~10 0;21 

0.15 
1:.03 '0:480:34 
43:8 ''1'9:6'' '1'8.2 
1:.00 1:(10' 1:0.0 
58:8 'cft 1.4 

1.02.6 20.31.9:6 
"F "'C B 

35.1 '0 . 

IhtGf§.@1f9Ql$'i(rrfmfJW~~jJf~~Ji~:?,~t~;~,t!:i£~t(~!;i;.fi'&iK~~2~!"MjiTJ.~{,t~i'-;~;;;;.~~j~·q:liR;;?~~{ft~~¥f.~~\Wi~J~~;!~~\,!.!¥(.!';dC'!... .•..• ;;~.!4;i?;:~~;i;~\!!~g~;~}!,;~ 
HCM Average Control Delay 33.2 HCM Level of Service C 
HGM:V9lutfle~foC@abitYratici" 0;65 
ACfuatedCyCie I..ength (s) '.' 96.S Sum of lost time (s) 16.0 
l~t~r~@~ti.fl~J~EiP.~~:iJY·!:I,~fjz,~tioll 63;4% leu Level of Service B 
Analysis Period (min) 15 
C '. 'Ci'ifit:aJl1iriifGfoir .............................. P. 

Fehr & Peers Associates, Inc. 
Synchro 6 Report 

Page 2 

16-0064 I 65 of 73

2: White Rock Road/Latrobe Road & Alternative 1 
Existing Lane Configuration 

PM Peak 

t 
fVlolllfff:iimf_fi~~~~~1li13lz~~\tit{a3)tj£~f~B];tKf\iWaI;l1s~WJ~;rJ;~Wl3.B}'I\}~N!1~l'0~Na;rEii1~~Naa~J¥isal!!~~·sl3.;ri~t~~SffB 
Lane Configurations '1'1 +1' fI " ++ 
laeaFFlo\V,(ypfipl)" jeoo 1e'o.o' 1900 leoo 1900 
TotafLosttime (5) . 4.04:0 .. 4:6 '4.04.0 
[ine'~tJtIEc;F;actoi" "'0;9'''0;'95 r:oo . (f91 0;.95 . 
Frt''''''--''--''I:oo{o6 (i'S51:00U)() 
~1t'Rri5tectecr' .. '.' , ... >tlI9SBj.o .1£00 '():951.00 
Safd.Fiow'(protj··· '. -"'3433'3539 '1583 "3433 3539 
Fif'Beffiilftea':t""",:o<''70:9S'--'-'Ji(j{j0:1;OO-c'''C);95'- "Eoo' 
SatcCFiow(perm) . 34333539 '1583' 3433 . 3539 
YQIQIT!~i{YRtj);,L.: ',:j,;S?Qq' .<~a..()~!?Q' •.....• ?~Q .. , ·380 
Peak-hour factor, PHF .0.92 0.92 .0.92 0.92 0.92 
AdP;F;I?w;{ypID' . . ..·2ft 41.3 '04 304> 413 
RrOR Reductiorl(liph) 0 042' .' 6 .0 
[irfe'G(Qup'iI=l{5wi:(iJpb),'.2}7 41.3 12' '3(}4 · .•. 41'3 
Tum Type Prot Perm Prot 
Rrotootoo;Pnases'7 4 . ·!f 8 
'PermffiecfPhases' . 4' 
ACluafeo1$reen,.G:'(s)9.t . 21A. 21:4 S.? 2L4 
EffectlVe Green, 9 (s) 9:221.4 "21.4 9.2 :h.4 
~gtM~C:I;~~"B!~q--:.oJO 0.2? .0.22 Oi1.0· 0;22 
Clearance Time (s) 4.0 4.0 4:.0 4 . .0 4.0 
Veliicle~EXtensi6h1(sr:>;3;O . 3:0 3:03:0 "':nr 
Lane Grp Cap (vph) 326 782 35.0 326 782 
v/s1Ratio'Pfaf' 'QiQf> gOl]? CO~()~ 0.12' 
V:isRatlo . Perm 0.01 
~@g~,~ii:".,. _ ... , .. ,..0;67 .. 0;53(j.Q~. 0;93 0.53 
Uniform Delay, d1 "'4~L3 . 3~i2 29.643:5 3:3:'2 
Rrogtes'iilon~Eacfor.·'.1~Q()' fLCfo 1.00 ·1£tf(f1.00 
incrementaI6eiay:a2" 5.1 .0.6 6~o 32~6 0:6 
~~~~i~f)~~~k;~~ . .q-ci 333 29~ 7{)f~ 3313 
~~r~:~wr~~Y;(S).. 37~46B 

., "i tm fI "i'l ttt fI 
19.o.o19{)0 1~().o 19qQ 19:001999 19c:)() 

4 . .0 4 . .0 4.0 4 . .0 4 . .0 4.0 4 . .0 
l:.oof:c)o Ct'86Hbb ():91'0:9iUio 
.0:85 f.oo . {OOO~85 {i)'o1:oa (f85 
niQQ~~§.J::QQ'.1 ;()~():OI~§l9Q:11Q'g 

1583 1770 64.08 1583 3433 5.085 1583 
1 :(f.o"':".o;~5 "."·~·1.1.oO·.~.·~·1;OO-c:tll95-·~1~O.o·'-'"·1ro·.o 
1583' '1ijo '. 6408 1583 34335085 1583 
2~Q'90 "1'420 55031'.0.910 420 
0.920.92 '0.92 0.92 6.92 .0.92 .0:92 
283 981543598 337 1054457 
122 . 0 . 0 . 217 '.00 221 
113t "98~543' '38.1337 1054236 

Perm Prot Perm 
5 '.'2 

"8 2' 
21.4. .·8:? 4:1]) 41~0 
21.4 8.2 41..0 41.0 
0.22 bios (},42 0.42 
4 . .0 4~O '4.0 '4.6 
3:0 "SJJ '. ~3;() 3:0 
350 15.0 2714 670 

.o:Of3 ();24 
.0.10 cO.24 
.o:46Q:.§§ , .. ().:??. .0.5.7 
32.7 42.9 21.2 21.2 
l.:oot:.oQ· TJ>P "[()Q to 9.8 0.9 3.5 
33:7 52:1.22;1 24.7 

C tic" C 
24.1 
"0 

Prot Perm 
·1 '6 

6 
9:2 ,4~:Q 427.0 
9:2 42.0 42~O 

0;·10 0:43 .oA3 
4.0 4.0 4:6 ... 
ail) 

.. 
3;0 .3:0 

326 22.06 687 
cO~10 0;21 

0.15 
1:.03 '0:480:34 
43:8 ''1'9:6'' '1'8.2 
1:.00 1:(10' 1:0.0 
58:8 'cft 1.4 

1.02.6 20.31.9:6 
"F "'C B 

35.1 '0 . 

IhtGf§.@1f9Ql$'i(rrfmfJW~~jJf~~Ji~:?,~t~;~,t!:i£~t(~!;i;.fi'&iK~~2~!"MjiTJ.~{,t~i'-;~;;;;.~~j~·q:liR;;?~~{ft~~¥f.~~\Wi~J~~;!~~\,!.!¥(.!';dC'!... .•..• ;;~.!4;i?;:~~;i;~\!!~g~;~}!,;~ 
HCM Average Control Delay 33.2 HCM Level of Service C 
HGM:V9lutfle~foC@abitYratici" 0;65 
ACfuatedCyCie I..ength (s) '.' 96.S Sum of lost time (s) 16.0 
l~t~r~@~ti.fl~J~EiP.~~:iJY·!:I,~fjz,~tioll 63;4% leu Level of Service B 
Analysis Period (min) 15 
C '. 'Ci'ifit:aJl1iriifGfoir .............................. P. 

Fehr & Peers Associates, Inc. 
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3: White Rock Road/Latrobe Road & Alternative 2 
Existing Lane Configuration 

PM Peak 

t 
~QiememI~~~~~~fQf~~t(jf!:f~Mt:~;mit'?i~B~~rWa~~g~wa:f0)~WBl=ti~jff~N!3lil~;117NgJl~~iNBg)~~~1~:t~;~~~Z:~f3:®~,!;1S13"t~ 
Lane Configurations"" ++ 'f' " ++ , , nn. 'f' "+++ . 'f' 
IdeaII716w{vphpl) 1900 190,0 19()01900 1900 19()() 1900 1900 f900 1.900 1900" 1900 
TOlafLosfiime (5) . - 4:04.0' . -~t:o ... 4.D . 4.0 4~O 4:0' 4.0 4:0 -.io 4.0 4:0 
£aiiiilJfU:'Factof 'Oi97 0.951i;()O . ();97 '0;95 '1;()01iOO '0;8fr;COO '0:{j70i9f 1100 
Frt ...... ~"" 1.00 . i.000.8S{001:ooifs5 Too 1.00 ·O.8ft{001:60 (iSS 
F1tPF6fectecf/ . 019SnjO' 1~{j(J0195nioHbO.Oi9Sf:()() 1;oo(f;951.00 t:o·o 
siitcCFlow'(protr"S433S'539 f5Sif3433 35391583 17706408 158334335085 '1'583 
F=it;Perrnfftecf:fc,<;,:~.c-~':':Q;95;""-1:00"'~1:00o~~0;95····1:0,()-··:1~{10::~··O:95 ·~··1:00-'1:00'·c"Oj95'-flm(r ·····1{O{j 
Satd:Fiow'(perm)'" 3433 3539 15833433 3539 158S1770 640811:;83 34335085 f583 
YQ~qili~(ypJ)Fc.\;{.: '.:g~Q$~(J.' '.~Og[Q38P ,gtiiJ ·1301490470;.:~g(r 1019 ~.o 
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 
I\gj;~Ff()Wi{yp~r );<2Si)4T3 ~{j132~413 ':?1? 141 i 620 6lt 3481'130 461 
RTOR Reduction (vph) 0 0 76 0 0 147 00 186 0 0 223 
liiliei~roiip:SOW\(9Phr250. ..413 •. ·2~ ..... 28:3 .4.13. ..125 .. ·• l~n 1620325348 H3c)' 2M-
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm 

~~~*~~~~~~~!z:. . 74 4 3 8~852 2
1
' (; 6 

~~~f~~t@I~(:lnA"G.~@1;4·20.:?20128)1.··21;22h2 . 'fo~s 3<t8 34~8 TQ;§ ~4;834;8 
Effective Green, g (s)7.4 20.2 '211'.2' a.4 21.2 21.2' 10.534:8 34:8 10.5 34.834:8 
~§fu~t~fi;gJqI~@§ >();Q~ '0:22Q::?:?9I0l;l 0;24 Oi24 '0:12 0;39 0;39 :0:12 0:3'9 0:39 
Clearance Time (s) 4.0' 4:0 4.0 4.0 4.0 4.04.0 4.04:04.0 4.0 4.0 
Velllcle}~ensionl(sF<,3;O<3;0 .3:03'j) 3:0~3:(j.· 3~03;0 R03;O ·3:0 .3iO 
Lane Grp Cap (vph) 283 795 356 321 835 373 207 2481 613 401 1968 613 
WsiRatiO:'Rrof (}:Q~ , qo:12 .~;(j8 Q)120;()8 dJ:25 ciJ.W 0,22 vis Ratio Perm . 0.01 0.08 0.21 0:15 
Vlc':Rafio> x',. . ....... 0:88 OJ52:Q~Q!? '0;880;'49 (t340.-9? 0.65 0.53 .·0~87··0;57 OAb 
Uniform Delay, d1··40Jls6:s 27.440j 29.7 28:5 38.122.621:2 39.0 21'.] 20':6 
F'rogfession;Facf9fl~OO 'T~QO Jj)OI.Qlt ·1:9.:O-1']j:01:1)01:00 1:00 f~oo UlO J;!JO 
fncrementa(Delay~d226:0 0.60T 23.4 0.5 '6:5 8:9 0.60.S 17.60:4 0.4 
P~!~y,;I§l~; ,.6618 31;2 2?~?63.7 30;2?~;0 47;0 23:2 22:156:7 22.1 2p.

c
4 

Level of Service "'E C C· ····E C C DC C··· EC 
APprg~gJ1[;@~y!{sr 42.4 39.724.4 27:9 
Approach LOS D .. D C b 

JQ~(i~Q51trtlrWJlftY11~i!it~~~~~~b!k).§~~~~r~4~Z~?:i;i.;~~>;Jl~:;~,,~~j;'i~I;iqt5;;;;t~~{~i~.~lii:~~j'·~¥!Y~§§~~~\£;W~;f~i~f~1!,;~';~~\i!C;;~,i~;~\:,i3fri;~lj{fi;~,;;~~:; 
HCM Average Control Delay 30.3 HeM Level of Service C 
HCfvfyolume(toGapacityrilti6 '01>7 
ACtuatecrCycleLength(s) ,,, 89.9 Sum of lost time (s) 16.0 
@e~~~!@tq~p~2itfLJtiliia~ior1 62.(}% IGULevel of Service . .B 
Analysis Period (min) 15 
c ·...(3iitI9®?,l#ri~~r9t,1p 
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16-0064 I 66 of 73

3: White Rock Road/Latrobe Road & Alternative 2 
Existing Lane Configuration 

PM Peak 

t 
~QiememI~~~~~~fQf~~t(jf!:f~Mt:~;mit'?i~B~~rWa~~g~wa:f0)~WBl=ti~jff~N!3lil~;117NgJl~~iNBg)~~~1~:t~;~~~Z:~f3:®~,!;1S13"t~ 
Lane Configurations"" ++ 'f' " ++ , , nn. 'f' "+++ . 'f' 
IdeaII716w{vphpl) 1900 190,0 19()01900 1900 19()() 1900 1900 f900 1.900 1900" 1900 
TOlafLosfiime (5) . - 4:04.0' . -~t:o ... 4.D . 4.0 4~O 4:0' 4.0 4:0 -.io 4.0 4:0 
£aiiiilJfU:'Factof 'Oi97 0.951i;()O . ();97 '0;95 '1;()01iOO '0;8fr;COO '0:{j70i9f 1100 
Frt ...... ~"" 1.00 . i.000.8S{001:ooifs5 Too 1.00 ·O.8ft{001:60 (iSS 
F1tPF6fectecf/ . 019SnjO' 1~{j(J0195nioHbO.Oi9Sf:()() 1;oo(f;951.00 t:o·o 
siitcCFlow'(protr"S433S'539 f5Sif3433 35391583 17706408 158334335085 '1'583 
F=it;Perrnfftecf:fc,<;,:~.c-~':':Q;95;""-1:00"'~1:00o~~0;95····1:0,()-··:1~{10::~··O:95 ·~··1:00-'1:00'·c"Oj95'-flm(r ·····1{O{j 
Satd:Fiow'(perm)'" 3433 3539 15833433 3539 158S1770 640811:;83 34335085 f583 
YQ~qili~(ypJ)Fc.\;{.: '.:g~Q$~(J.' '.~Og[Q38P ,gtiiJ ·1301490470;.:~g(r 1019 ~.o 
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 
I\gj;~Ff()Wi{yp~r );<2Si)4T3 ~{j132~413 ':?1? 141 i 620 6lt 3481'130 461 
RTOR Reduction (vph) 0 0 76 0 0 147 00 186 0 0 223 
liiliei~roiip:SOW\(9Phr250. ..413 •. ·2~ ..... 28:3 .4.13. ..125 .. ·• l~n 1620325348 H3c)' 2M-
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm 

~~~*~~~~~~~!z:. . 74 4 3 8~852 2
1
' (; 6 

~~~f~~t@I~(:lnA"G.~@1;4·20.:?20128)1.··21;22h2 . 'fo~s 3<t8 34~8 TQ;§ ~4;834;8 
Effective Green, g (s)7.4 20.2 '211'.2' a.4 21.2 21.2' 10.534:8 34:8 10.5 34.834:8 
~§fu~t~fi;gJqI~@§ >();Q~ '0:22Q::?:?9I0l;l 0;24 Oi24 '0:12 0;39 0;39 :0:12 0:3'9 0:39 
Clearance Time (s) 4.0' 4:0 4.0 4.0 4.0 4.04.0 4.04:04.0 4.0 4.0 
Velllcle}~ensionl(sF<,3;O<3;0 .3:03'j) 3:0~3:(j.· 3~03;0 R03;O ·3:0 .3iO 
Lane Grp Cap (vph) 283 795 356 321 835 373 207 2481 613 401 1968 613 
WsiRatiO:'Rrof (}:Q~ , qo:12 .~;(j8 Q)120;()8 dJ:25 ciJ.W 0,22 vis Ratio Perm . 0.01 0.08 0.21 0:15 
Vlc':Rafio> x',. . ....... 0:88 OJ52:Q~Q!? '0;880;'49 (t340.-9? 0.65 0.53 .·0~87··0;57 OAb 
Uniform Delay, d1··40Jls6:s 27.440j 29.7 28:5 38.122.621:2 39.0 21'.] 20':6 
F'rogfession;Facf9fl~OO 'T~QO Jj)OI.Qlt ·1:9.:O-1']j:01:1)01:00 1:00 f~oo UlO J;!JO 
fncrementa(Delay~d226:0 0.60T 23.4 0.5 '6:5 8:9 0.60.S 17.60:4 0.4 
P~!~y,;I§l~; ,.6618 31;2 2?~?63.7 30;2?~;0 47;0 23:2 22:156:7 22.1 2p.

c
4 

Level of Service "'E C C· ····E C C DC C··· EC 
APprg~gJ1[;@~y!{sr 42.4 39.724.4 27:9 
Approach LOS D .. D C b 

JQ~(i~Q51trtlrWJlftY11~i!it~~~~~~b!k).§~~~~r~4~Z~?:i;i.;~~>;Jl~:;~,,~~j;'i~I;iqt5;;;;t~~{~i~.~lii:~~j'·~¥!Y~§§~~~\£;W~;f~i~f~1!,;~';~~\i!C;;~,i~;~\:,i3fri;~lj{fi;~,;;~~:; 
HCM Average Control Delay 30.3 HeM Level of Service C 
HCfvfyolume(toGapacityrilti6 '01>7 
ACtuatecrCycleLength(s) ,,, 89.9 Sum of lost time (s) 16.0 
@e~~~!@tq~p~2itfLJtiliia~ior1 62.(}% IGULevel of Service . .B 
Analysis Period (min) 15 
c ·...(3iitI9®?,l#ri~~r9t,1p 
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4: White Rock Road/Latrobe Road & Alternative 2A 
Existing Lane Configuration 

PM Peak 

t 
~yero~i:if~~~~~~~l7Js~EaJI~*~JrariJ~;i~eaRX~WE{JI~~w:el~f~W;EfE{t~'Aif~a1$\;{;~~NBm§;iNaa-~~~sa~~t~S-af:;~;;;SEf§ 
Lane Configurations 'i'i ++ 'tI 'i'i ++ 'f' 'i tttt 'tI 'i'i +++ fI 
la~~la=loW';(vpliPlr .' 1900 1901r 'HmO 19,00 190cf 190e)" 1990 19,00 190P 19001900, Hloo 
Total LosttirrlEi {sf' . 4.0 4.0 . 4.0 4.0 jf04~O 4jj 4.04.0 4.0 4.0 '4:0 
tane'iotil~Factofc;:if970i95 1":00'0;91: lB1S 1:00 .nib 0;86fJfO 0:91 oisl frob 
Frt'" ."c ,.~, 1.00 1.00 0.85 1.00 1.00 0.85 1.00 {On 0.85 1.001.00 a.55 
t,J!;g@~~6t~it~~:', ...... Qi~~ i:9:q "J:qo Q~~l> ~tQ() fiQ.q .:Q:!!2}:g:Q .:LiOg Q~~5 . 'c. J.:@ Jigo 
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 1770 6408 15833433 5085 1583 
FltJ?etmitfec"T'.:'· "...c'::'-'-~0;95;··'·'-1TOoc"':1:00'·""'(f95"c·-'ff(j(f;"'i;[OO ';;'·Ol9·5;;"'1~00'··:-:r:ooc,co;P~95··~."flOO"-'''11'O0 
Satc1: -F'rovt(pe'rm) " 3433 3539 1583 3433 3539 '1583 1'j70 6408 1583 3433 5085 1583 
~gJ~ift~~{¥ktiE,c;~i'"E,) . At90 50?:8,O 350 .. , @(l~()" 1~~ 5/?() 310 910 429 
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 

~fb~o~J~r~~(~h) 43g ~~qd '~8g~g~9~ 1'5'f~~g~ 336 m~ ~~ 
taoe[GroupIF,IOW(ypli)435 '12' S04 . 380. r62~98 1511 401 .'. 337 1.0511: "221 
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm 
f:lfote-ctea;Pfiases"74 '3 '85216 
Permitted 'Phases' . 4 8 2 6 
~ctuiilEKfC1reen/G}ts) 9.2 21.5 ,?li?~,;? 21.5'21;5 ,8. .• 2. 41.0 41:0 9.2 42[0 42;0 
EffectfveGreE;n~ its) 9.2 21.5 21.5 9.2 2L5 :if:5 8.2 4U) 4i:09.2 42.0 42:0 
~§!@t~i9tq]J1~!!§'" '0;09' 0;22 0[22 '01090;220.22 (H:fao';42 0;42 0~09 0;430:43 
Clearance Time (s)4:6 -4~04:6 4:()4.()" 4.04.6 4.()'~Lo4.04.0 .in 
Yenicle'lEXfensiom(s}, 3;0 !':h03iO:3;0 3i'031f .3;03~03;(). 3;0 'S:03iO 
Lane Grp Cap (vph) 326 785 351 326 785 351 150 2711 670 326 2204 686 

!~~1~~~i~:'~~~ 0;07 CCL12 0.01 cO:09 0.11 0.10 ()A)S0.24 cO.25 CO. 10 0:21 0.14 
wccRafio8,jc;0;70 0;55'0;03 0:93'~;®0:46 0;65 0,56"0:601:030.48 O:,~"2 
UnWorm()elay,d142.533.429.6' -is.if 32.932:743:0 21.1 21:6 43.9 19.6 18.1 
progressio'ffEactor n)()ijj01:(mf;oo 1~()Q,1:001 :00 1.00 1.00 1 ;og 1:00 f.OD 
incrementaloera:Y;d26.4CUr ~o:o -32.6 0.5 .,. LO 9.8 6:83.9 58.8 if'! -{2 
P1~~r~1~er\,j~~48E34~ ?~~:Z~~ 3?B .3~g 52:g 213 253 fc)2;~20~ 19~ 
f~~i~:~~:E~~Y:(Sf 38~ 46;6 24g 35g 

HCM Average Control Delay 33.4 HCM Level of Service 
HCMNolliffiEJ\toCap-acif¥,ratioO;67 . 
ActuatecfCyCteLength(s) ,., 96.9 
!nt~@~c:~Q!i:~~R~2WQlili~~()n 64;6OJo 
Analysis Period (min) 15 
c' Ciific~I'~rlEl;:qr()Yi:l. 

Fehr & Peers Associates, Inc. 

Sum of lost time(s) 
ICIJLElv$1 ofS~rViCe 

C 

16.0 
C 
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16-0064 I 67 of 73

4: White Rock Road/Latrobe Road & Alternative 2A 
Existing Lane Configuration 

PM Peak 

t 
~yero~i:if~~~~~~~l7Js~EaJI~*~JrariJ~;i~eaRX~WE{JI~~w:el~f~W;EfE{t~'Aif~a1$\;{;~~NBm§;iNaa-~~~sa~~t~S-af:;~;;;SEf§ 
Lane Configurations 'i'i ++ 'tI 'i'i ++ 'f' 'i tttt 'tI 'i'i +++ fI 
la~~la=loW';(vpliPlr .' 1900 1901r 'HmO 19,00 190cf 190e)" 1990 19,00 190P 19001900, Hloo 
Total LosttirrlEi {sf' . 4.0 4.0 . 4.0 4.0 jf04~O 4jj 4.04.0 4.0 4.0 '4:0 
tane'iotil~Factof;;:if970i95 1":00'0;91: lB1S 1:00 .nib 0;86fJfO 0:91 oisl frob 
Frt'" ."c ,.~, 1.00 1.00 0.85 1.00 1.00 0.85 1.00 {On 0.85 1.001.00 a.55 
t,J!;RL ~"=.,~~~:" ...... Qi~~ ... ' i:9:q "J:qo Q~~l> ~tQ() fiQ.q . ':Q:!!2}:g:Q .:LiOg Q~~5 . ';. J.:@ Jigo 
Satd. (prot) 3433 3539 1583 3433 3539 1583 1770 6408 15833433 5085 1583 
FltJ?etmitfec"T'.:'· "...c'::'-'-~0;95;··'·'-1TOoc"':1:00'·""'(f95"c·-'ff(j(f;"'i;[OO ';;'·Ol9·5;;"'1~00'··:-:r:ooc,co;P~95··~."flOO"-'''11'O0 
Satc1: -F'rovt(pe'rm) " 3433 3539 1583 3433 3539 '1583 1'j70 6408 1583 3433 5085 1583 
~gJ~ift~~{¥ktiE,c;~i'"E,)' 210 At90 50?:8,O 350 .. , @(l~()" 1~~ 5/?() 310 910 429 
Peak-hour factor, PHF 6.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 

~fb~o~J~r~~(~h) 22~ 43g ~~()d '~8g~g~9~ 1'5'f~~g~ 336 m~ ~~ 
taoe[GroupIF,low(ypli) ., 228435 '12' S04 . 380.' r62~98" 1511 401 .'. 337 J05l· "221 
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm 
f:lfote-ctea;Pfiases"74 '3 '85216 
Permitted 'Phases' . 4 8 2 6 
~ctuiilEKfC1reen/G}ts) 9.2 21.5 ,?li?~,;? 21.5'21;5 ,8. .• 2. 41.0 41:0 9.2 42[0 42;0 
EffectfveGreE;n~ its) 9.2 21.5 21.5 9.2 2L5 :if:5 8.2 4U) 4i:09.2 42.0 42:6 
~§!@t~i9tq]J1~!!§'" '0;09' 0;22 0[22 '01090;220.22 (H:fao';42 0;42 0~09 0;430:43 
Clearance Time (s)4:6 -4~04:6 4:()4.()" 4.04.6 4.()'~Lo4.04.0 .in 
Yenicle'lEXfensiom(s}, 3;0 !':h03iO:3;0 3i'031f .3;03~03;(). 3;0 'S:03iO 
Lane Grp Cap (vph) 326 785 351 326 785 351 150 2711 670 326 2204 686 

!~~1~~~i~:'~~~ 0;07 CCL12 0.01 cO:09 0.11 0.10 ()A)S0.24 cO.25 CO. 10 0:21 0.14 
wccRafio8,jc;0;70 0;55'0;03 0:93'~;®0:46 0;65 0,56"0:601:030.48 O:,~"2 
UnWormDelay,d142.533.429.6' -is.if 32.932:743:6 21.1 21:6 43.9 19.6 18.1 
progressio'ffEactor n)()ijj01:(mf;oo 1~()Q,1:001 :00 1.00 1.00 1 ;og 1:00 f.OD 
incrementaloera:Y;d26.4CUr ~o:o -32.6 0.5 .,. LO 9.8 6:83.9 58.8 if'! -{2 
P1~~r~1~er\,j~~48E34~ ?~~:Z~~ 3?B .3~g 52:g 213 253 fc)2;~20~ 19~ 
f~~i~:~~:E~~Y:(Sf 38~ 46;6 24g 35g 

HCM Average Control Delay 33.4 HCM Level of Service 
HCMNolliffiEJ\toCap-acif¥,ratioO;67 . 
ActuatecfCyCteLength(s) ,., 96.9 
!nt~@~c:~Q!i:~~R~2WQlili~~()n 64;6OJo 
Analysis Period (min) 15 
c' Ciific~I'~rlEl;:qr()Y/:l. 

Fehr & Peers Associates, Inc. 

Sum of lost time(s) 
ICIJLElv$1 ofS~rViCe 

C 

16.0 
C 
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\ 

5: White Rock Road/Latrobe Road & Alternative 5 
Existing Lane Configuration 

PM Peak 

t 
~QV1lIll'eDftl~~1;JI~!~~jj1J![~BJI~~~am,~IiE:aa{;-i;WalIf~&;W~~iWJtE:lt';tilifaG'f,;f~I)JBm~~[I\fB'a~, iS1~f.'j:{I$13m~W&$.a~ 
lane Configurations . ''1 ++ .., " ft . r' . , ftft . fI ,,++t ., 
ItJeanFclowi(~liplr 1900 1900 1900 1900 1S'dO 19"00 1900 f900 '.19001900 1900 1900 
TotafLosltime (5)' . 4.0 . . 4~0 4.0 4.0" 4.04.0 4:04.0 ., 4:6 4.04.04:6 
Line'CJtil~Factof . 0;970:9$ 1:00,0:97 O.951Jltf 'r;ObO:86 . 1';00'0;97 0:911:00 
Fif~"'--'''''-'- 1.06' {oo 0.85 {OD 1.000:85 1.00 {006:S5 fo~ {co o':iis 
IJE~r§.t@t@~.? ,J?,~9,.!5fQ()1,;91)0:~?J':Q() 1:0p ·()~!j(PQEQ(jQ'.~5t9}) '1[00 
Satd. Flow (prot) 3433 3539 15833433 3539 1583 1770 6408 1583 3433 50B5 1583 
8tiPi3nnlffecf~::-:'.2c . .c,c_·;OJ~·5··.'''1:0IY··'1:00· ·;c0,95···.;'~bO-c1~00 .. -·0:95···c·f{()0.,c·t:OO~·0:95 "'1:00c"-'i:do 
SatcCFlow{permf 34333539 15833433 353915831770 6408 1583 3433 SOBS 1583 
~Ql~N~{(~n}J;~:;~;... 2S0:?§(},?()2!jO~,3(L _?{3Q: '90 g~m:.;!jz{)g~()8t{) ,5,:H! 
Peak-hour factor, PHF li92 , 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
AClj:%]::loW(vplj) '" 283 38054 212 359 '304 9sf3€f1 Sl2:0315 S80 554 
RTOi=fReduction (vPh) 0" 0 420 0 . 121 0'0231 0 0 245 
tarie'GrO'uP~FI(jwr(vph) ·283 ,380 12 272' 359 1:8398 .1391 • ~389315 BS(), '30'9 
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm 
ProfecteQiPnases 7' 4 - 3 '-. 8 5 2. - 16 
Permlttecrphases 48 2 6 
ACtuateaiGieen.G@ 9:2 21:0?1~Q 9.2 2J:Q21.0 8;2 41:0 4to 9.2 42;0 42;0 
EffectIVe Gre'en;g'(s) 9.22f.i:l 21.0 9.2 21.0~H.o 8:241:0 41.0 9.2 42:6 42~6 
AC!~~~~(;f;9"¢:'f;l"@.() 0;10 Ol~ 0.220.10 0~?2 0.22 Oi()S 0.43 0.43 0,10 0.44 0:'44 
Clearance Time (s) 4.0 4.0 ' 4.0 4.0 4.04:0 4.0 4:0 4.0 ' 4.0 4.0 4.0 
Vehiclt91EXtenslon(S) 3:0,3Io 3:0 3;0 3:0.. ~Hj3.() 3;03~(C 3;0 3~()3;0 
lane Grp Cap (vph) 328 771 345 328 771 345 151 2725 673 328 2215 690 
vh1;RatioRf6C": cO;08 b.n 0;08 0;10 D:(}60~22 CQ:{)9 0.17 
vls'RatloPerm- 0.01 cO.12 cO.25 0.20 
v/cRa.tiO\·0.86Q~1~0;03 0.83 0.47 _Q:~~~ 0.S5 ()i5.1 0.58 0:96 0040 OA5 
Uniform"Delay;-af43:0 33.02iD42.8 32.8 33.3 42.7 20.321.1 43.418:6 1fU 
Progressian'EifctorUl() r:oo1"()O1 :ooLQ9 I.CiQ (Q~()1;00 f.D01.00 HiD , 1:00 
Increme-ntaroefay;d2 20.20.5 0.0 15:7 0.4 1.5 9.20) 3.6 39~O 0.5 2.1 

P!~~r~r~:ii~', S3.~ ,3~3 29~58.~ 333 .34~, 5.2.g 21~ 24g 82'i 19:~ ?1.~ 
A13pro~cl1;l?elayr(s) 044.9 4:1.1 2$.5 3L2 
Apprc)iich [6s . ,. . . b 0 ," c c 

HCM Average Control Delay 31.7 
H9M~~IYr.!WItg_9.~a.~ityr~tioO;64 
Actuated Cycle Length (s) 96.4 
Il'lt~r,~§.§J!9h:.g~~pitY·Utilization 63.2% 
Analysis Period (min) . . , 15 
c 9ilti@~~<:lf9Up 

Fehr & Peers Associates, Inc. 

HCM Level of Service 

Sum of lost time (s) 
IGULe,,~lof Service 

C 

16.0 
B 
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\ 

5: White Rock Road/Latrobe Road & Alternative 5 
Existing Lane Configuration 

PM Peak 

t 
~QV1lIll'eDftl~~1;JI~!~~jj1J![~BJI~~~am,~IiE:aa{;-i;WalIf~&;W~~iWJtE:lt';tilifaG'f,;f~I)JBm~~[I\fB'a~, iS1~f.'j:{I$13m~W&$.a~ 
lane Configurations . ''1 ++ .., " ft . r' . , ftft . fI ,,++t ., 
ItJeanFclowi(~liplr 1900 1900 1900 1900 1S'dO 19"00 1900 f900 '.19001900 1900 1900 
TotafLosltime (5)' . 4.0 . . 4~0 4.0 4.0" 4.04.0 4:04.0 ., 4:6 4.04.04:6 
Line'CJtil~Factof . 0;970:9$ 1:00,0:97 O.951Jltf 'r;ObO:86 . 1';00'0;97 0:911:00 
Fif~"'--'''''-'- 1.06' {oo 0.85 {OD 1.000:85 1.00 {006:S5 fo~ {co o':iis 
IJE~r§.t@t@~.? ,J?,~9,.!5fQ()1,;91)0:~?J':Q() 1:0p ·()~!j(PQEQ(jQ'.~5t9}) '1[00 
Satd. Flow (prot) 3433 3539 15833433 3539 1583 1770 6408 1583 3433 50B5 1583 
8tiPi3nnlffecf~::-:'.2c . .c,c_·;OJ~·5··.'''1:0IY··'1:00· ·;c0,95···.;'~bO-c1~00 .. -·0:95···c·f{()0.,c·t:OO~·0:95 "'1:00c"-'i:do 
SatcCFlow{permf 34333539 15833433 353915831770 6408 1583 3433 SOBS 1583 
~Ql~N~{(~n}J;~:;~;... 2S0:?§(},?()2!jO~,3(L _?{3Q: '90 g~m:.;!jz{)g~()8t{) ,5,:H! 
Peak-hour factor, PHF li92 , 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
AClj:%]::loW(vplj) '" 283 38054 212 359 '304 9sf3€f1 Sl2:0315 S80 554 
RTOi=fReduction (vPh) 0" 0 420 0 . 121 0'0231 0 0 245 
tarie'GrO'uP~FI(jwr(vph) ·283 ,380 12 272' 359 1:8398 .1391 • ~389315 BS(), '30'9 
Turn Type Prot Perm Prot Perm Prot Perm Prot Perm 
ProfecteQiPnases 7' 4 - 3 '-. 8 5 2. - 16 
Permlttecrphases 48 2 6 
ACtuateaiGieen.G@ 9:2 21:0?1~Q 9.2 2J:Q21.0 8;2 41:0 4to 9.2 42;0 42;0 
EffectIVe Gre'en;g'(s) 9.22f.i:l 21.0 9.2 21.0~H.o 8:241:0 41.0 9.2 42:6 42~6 
AC!~~~~(;f;9"¢:'f;l"@.() 0;10 Ol~ 0.220.10 0~?2 0.22 Oi()S 0.43 0.43 0,10 0.44 0:'44 
Clearance Time (s) 4.0 4.0 ' 4.0 4.0 4.04:0 4.0 4:0 4.0 ' 4.0 4.0 4.0 
Vehiclt91EXtenslon(S) 3:0,3Io 3:0 3;0 3:0.. ~Hj3.() 3;03~(C 3;0 3~()3;0 
lane Grp Cap (vph) 328 771 345 328 771 345 151 2725 673 328 2215 690 
vh1;RatioRf6C": cO;08 b.n 0;08 0;10 D:(}60~22 CQ:{)9 0.17 
vls'RatloPerm- 0.01 cO.12 cO.25 0.20 
v/cRa.tiO\·0.86Q~1~0;03 0.83 0.47 _Q:~~~ 0.S5 ()i5.1 0.58 0:96 0040 OA5 
Uniform"Delay;-af43:0 33.02iD42.8 32.8 33.3 42.7 20.321.1 43.418:6 1fU 
Progressian'EifctorUl() r:oo1"()O1 :ooLQ9 I.CiQ (Q~()1;00 f.D01.00 HiD , 1:00 
Increme-ntaroefay;d2 20.20.5 0.0 15:7 0.4 1.5 9.20) 3.6 39~O 0.5 2.1 

P!~~r~r~:ii~', S3.~ ,3~3 29~58.~ 333 .34~, 5.2.g 21~ 24g 82'i 19:~ ?1.~ 
A13pro~cl1;l?elayr(s) 044.9 4:1.1 2$.5 3L2 
Apprc)iich [6s . ,. . . b 0 ," c c 

HCM Average Control Delay 31.7 
H9M~~IYr.!WItg_9.~a.~ityr~tioO;64 
Actuated Cycle Length (s) 96.4 
Il'lt~r,~§.§J!9h:.g~~pitY·Utilization 63.2% 
Analysis Period (min) . . , 15 
c 9ilti@~~<:lf9Up 

Fehr & Peers Associates, Inc. 

HCM Level of Service 

Sum of lost time (s) 
IGULe,,~lof Service 

C 

16.0 
B 
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3: White Rock Road/Latrobe Road & Alternative 2 
Existing Lane Configuration 

AM Peak 

t 
MQ:v.ir~ik\;ll~liI£\;1\'i~i~;~~gB,l1t:~x~EBiti;\~ES:6~~i:WBIi;; '~~a;r;~~MlE{R~~%i?f!l)1tII,~~~Na:T~i~~J\Jl3tt&Ii~fsaJ£.~i~;;~;:i:S-BE{ 
Lane Configurations ljll& ++ ., ljlj ++ ., '1 nn ., ljll& +++ rt 
1~~.~Ui!C!W:(YP~RI) 1~09 1~0:(} 1900 19QO 1900 1900 1900 f900 f900' 1'900 19001900 
Total Lost time (s) 4.0 4.0 4.0 4.04.04.0 ',4:0' '4.0 ' 4.:1),1.:04.0 4.0 
tiane:t!JtII!:Facfo{ '(Egt '0;95 to(} 0:970;915 1:00 j'(fQ Q:@ I@)Q:~?Q:~1(90 
Fit .. ·· .. · .. ·· .. · 1.00 '{oo O.S5 {oo i:oo 0.85 1.00 1.00 0.85 1.00 1.00 0.85 
f:!DItQtE&~;, J~I~§J;QQ.,J:'Q.Q··Q::.~~1:.Q9 1:000;95'1:oc) f~Oo 0:95 1';00' 1':00 
Satd. Flow (prot) 3433 3539 1583 3433 3539 15831770 6408 1583 3433'" 5085 1583 
EIt:permittoo5:;:·~:·· _:,:",.c-'0;95:'::'--"1:00 "-l;00'-"0:'95"""-'1:00":"1:00': O:95"'':::'J:60 -" '1~00:':O~95::'~ 1:00--' l;OO 
SiitcrFIOw'cPerm) 34333539 1583 34333539 1583 1770 6408 1'583 3433

H 

50SS 1583 
V6ILimel(vpn).:':· .684 :258 116' 555~2,~ 2971Hf 1~5,1 1~g~:11~§~?5!,~ 
Peak:houdactor, pHj:: - 6:92 0:92 0.92 0~92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Ad];Flow.(vpn) 743 280 126 603 1010323 1261360 1'83 323 1725617 
RTOFn:teduCllon (vph) 0 0 800 " () 89 0 0 76 0 -0 215 
L.an~~Gr6U'p'Elow:('Ph'l43 -280 '46 '.6031010234. 126 1360 ' ... 107 3231725 .4(J2 
Turn Type Prot Perm Prot Perm Prot 
Pt2!~~t,1ig\Rti~s~:S 4385 
Permitted Phases 4 8 
.l\£!~~!~qtfi~~i<,G,t(~)24:147;4 41.4 24:1 .-4:'7:4 47.4 fH) 
Effective Green, g (s)24.147:4 47.4 24~ 1 47.447.4 8.0 
ActUate<fg/C';ffatio 0.1':7 9:;33 0,330A70:3'30;33 0.06 
Ci'eamnce Time-(s) 4.0 4.04.0 4.04.0 4.0 4.6 
VeniclejE:XtEu1sion(s) . 3:03;0 :nf :3:0 -3:0 -3iO . 3:0 
Lane Grp Cap (vph) 584 1185 530 584 1185 530 100 
"Is BatioiProt " . 'cO~2? 0:08 MariO:29 cO.07 
"is Ratio Perm 0.03 ().15 
y@~~i2::.". .. 1 ;270;24 Ol09 L030;85 .0.4<1-
Uniform Delay, d1 58:834~6 32.3 58:8 43:8313.8 

ir:~~~~~'~!~~:d2 1~i-~1£~ 1b~~ .... ~~~ .. 1£~1~~ 
[}~!~yi@}.:194;334A 32:3 10,t6 49.9 37,4 
Level of Service "Fe'6' 'F'O D 

~~~i~:~~~p~~Yi(S)' 1?7 .. ~ 64~ 

1.26 
66.S· 
f:<!(j 

175.2 
242.0 

F 

HCM Average Control Delay 
Hg~YQ!~m~Lto~CiJ:r:>(lgitYratio 
Actuated Cycle Length (s) 

80.4 HCM Level of Service 

Irit~t~~1:~QfH1!ml:l<:litY.LJtiliza~.on. 
Analysis Period (min) 
c .. Cliti9?I;@Ei'Gto~p 

Fehr & Peers Associates, Inc. 

foo 
141.6 Sum otlost time (s) 

95:6"/0 lOti Level ,of Service 
15 

2 

41.1 
41.1 
0:29 
4.0 
3.0 

1860 
0:21 

!P? 
45.3 
1:0'-0 

1.5 
46:8 

0 
60.6 

E 

Perm 

2 
41;1 
41.1 
m29 
4.0 
3:0 
459 

(J.07 
0:23 
38.3 
1:()O. 
0.3 

38:5 
0 

F 

12.0 
F 

Prot Perm 

" '0 
6 

1:3;0 46;1 46:1 
13.b 46.1 46.1 
0;()9 0~33 O.S3 
4.0 -4.0 4.0 
3:0 3;0 3;0 
315 1655 515 

cO:09 ~q:~4 
().25 

1.03 1.04 Oi78 
64.3 47.8 43.2 
1:00 1:0-9 'LOa 
Si4 34.0 '7.5 

121.7 81.8 50;7 
F F D 

79;4 
E 
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3: White Rock Road/Latrobe Road & Alternative 2 
Existing Lane Configuration 

AM Peak 

t 
MQ:v.ir~ik\;ll~liI£\;1\'i~i~;~~gB,l1t:~x~EBiti;\~ES:6~~i:WBIi;; '~~a;r;~~MlE{R~~%i?f!l)1tII,~~~Na:T~i~~J\Jl3tt&Ii~fsaJ£.~i~;;~;:i:S-BE{ 
Lane Configurations ljll& ++ ., ljlj ++ ., '1 nn ., ljll& +++ rt 
1~~.~Ui!C!W:(YP~RI) 1~09 1~0:(} 1900 19QO 1900 1900 1900 f900 f900' 1'900 19001900 
Total Lost time (s) 4.0 4.0 4.0 4.04.04.0 ',4:0' '4.0 ' 4.:1),1.:04.0 4.0 
tiane:t!JtII!:Facfo{ '(Egt '0;95 to(} 0:970;915 1:00 j'(fQ Q:@ I@)Q:~?Q:~1(90 
Fit .. ·· .. · .. ·· .. · 1.00 '{oo O.S5 {oo i:oo 0.85 1.00 1.00 0.85 1.00 1.00 0.85 
f:!DItQtE&~;, J~I~§J;QQ.,J:'Q.Q··Q::.~~1:.Q9 1:000;95'1:oc) f~Oo 0:95 1';00' 1':00 
Satd. Flow (prot) 3433 3539 1583 3433 3539 15831770 6408 1583 3433'" 5085 1583 
EIt:permittoo5:;:·~:·· _:,:",.c-'0;95:'::'--"1:00 "-l;00'-"0:'95"""-'1:00":"1:00': O:95"'':::'J:60 -" '1~00:':O~95::'~ 1:00--' l;OO 
SiitcrFIOw'cPerm) 34333539 1583 34333539 1583 1770 6408 1'583 3433

H 

50SS 1583 
V6ILimel(vpn).:':· .684 :258 116' 555~2,~ 2971Hf 1~5,1 1~g~:11~§~?5!,~ 
Peak:houdactor, pHj:: - 6:92 0:92 0.92 0~92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Ad];Flow.(vpn) 743 280 126 603 1010323 1261360 1'83 323 1725617 
RTOFn:teduCllon (vph) 0 0 800 " () 89 0 0 76 0 -0 215 
L.an~~Gr6U'p'Elow:('Ph'l43 -280 '46 '.6031010234. 126 1360 ' ... 107 3231725 .4(J2 
Turn Type Prot Perm Prot Perm Prot 
Pt2!~~t,1ig\Rti~s~:S 4385 
Permitted Phases 4 8 
.l\£!~~!~qtfi~~i<,G,t(~)24:147;4 41.4 24:1 .-4:'7:4 47.4 fH) 
Effective Green, g (s)24.147:4 47.4 24~ 1 47.447.4 8.0 
ActUate<fg/C';ffatio 0.1':7 9:;33 0,330A70:3'30;33 0.06 
Ci'eamnce Time-(s) 4.0 4.04.0 4.04.0 4.0 4.6 
VeniclejE:XtEu1sion(s) . 3:03;0 :nf :3:0 -3:0 -3iO . 3:0 
Lane Grp Cap (vph) 584 1185 530 584 1185 530 100 
"Is BatioiProt " . 'cO~2? 0:08 MariO:29 cO.07 
"is Ratio Perm 0.03 ().15 
y@~~i2::.". .. 1 ;270;24 Ol09 L030;85 .0.4<1-
Uniform Delay, d1 58:834~6 32.3 58:8 43:8313.8 

ir:~~~~~'~!~~:d2 1~i-~1£~ 1b~~ .... ~~~ .. 1£~1~~ 
[}~!~yi@}.:194;334A 32:3 10,t6 49.9 37,4 
Level of Service "Fe'6' 'F'O D 

~~~i~:~~~p~~Yi(S)' 1?7 .. ~ 64~ 

1.26 
66.S· 
f:<!(j 

175.2 
242.0 

F 

HCM Average Control Delay 
Hg~YQ!~m~Lto~CiJ:r:>(lgitYratio 
Actuated Cycle Length (s) 

80.4 HCM Level of Service 

Irit~t~~1:~QfH1!ml:l<:litY.LJtiliza~.on. 
Analysis Period (min) 
c .. Cliti9?I;@Ei'Gto~p 

Fehr & Peers Associates, Inc. 

foo 
141.6 Sum otlost time (s) 

95:6"/0 lOti Level ,of Service 
15 

2 

41.1 
41.1 
0:29 
4.0 
3.0 

1860 
0:21 

!P? 
45.3 
1:0'-0 

1.5 
46:8 

0 
60.6 

E 

Perm 

2 
41;1 
41.1 
m29 
4.0 
3:0 
459 

(J.07 
0:23 
38.3 
1:()O. 
0.3 

38:5 
0 

F 

12.0 
F 

Prot Perm 

" '0 
6 

1:3;0 46;1 46:1 
13.b 46.1 46.1 
0;()9 0~33 O.S3 
4.0 -4.0 4.0 
3:0 3;0 3;0 
315 1655 515 

cO:09 ~q:~4 
().25 

1.03 1.04 Oi78 
64.3 47.8 43.2 
1:00 1:0-9 'LOa 
Si4 34.0 '7.5 

121.7 81.8 50;7 
F F D 

79;4 
E 
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