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MEMORANDUM

Date:

To:

From:

Project:

Subject:

ApnlL7,2008

Brian Huffaker, Hawkins Companies

Andy Daleidery PE; John Ringert, PE; and Andrew Cibor

Redding Retail Center - Shasta County, Califomia
Discussion of Recommended Transportation Improvements

Project #:8477.0

Per your request, Kittelson & Associates, Inc. (KAI) has prepared this memorandum describing

the recommended transportation improvements along Knighton Road, Churn Creek Road, and at

the Interstate Sffnighton Road interchange recommended for the proposed Redding Retail

Center and future growth in the area. The recommendations in the memorandum are intended to

be used for the preliminary planning for the site and will be refined through the EIR process.

INTRODUCTION

The Redding Retail Center is a proposed development estimated to be comprised of

approximately 740,560 square-feet of mixed retail uses and is located South of Redding in Shasta

County. The proposed site is bordered by I-5 to the west, Chum Creek Road to the east, and

Knighton Roird to the South. Churn Creek Road and Knighton Road have two-lane rural designs

with the exception of Knighton Road between the I-5 Northbound Ramps and Chum Creek Road.

In this section of roadway, Knighton Road has been widened to accommodate a future five-lane

roadway section. The County and Caltrans have identified the potential growth in the area and as

a resul! Shasta County has identified the Knighton Road interchange as a priority for

improvements and the Fix 5 Parkrership has identified the addition of a third northbound and

southbound through lane along Interstate 5 in Shasta and Tehama Counties. This memorandum

addresses the following traffic and transportation topics to provide a summary of how the

transportation landscape may be affected by the proposed Redding Retail Center:

. Trip Generation Estimate

. Trip Distribution Estimate

. Traffic Projections

. Traffic Assessment

. Interchange, Knighton Road, and Churn Creek Improvements

r Retail Center Access Improvements

. Traffic Operations Summary
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For the purpose of this traffic analysis, it was assumed that there will be five access points serving
the proposed Redding Retail Center. The primary access will be located on Knighton Road

between the I-5 interchange and Chum Creek Road. The remaining four access points will be

located along Chum Creek Road.

TRIP GEN ERATION ESTIMATE

Estimates of weekday, weekday p.m. peak-hour, and Saturday midday peak-hour vehicle trip
ends for the proposed Redding Retail Center development were developed based on empirical
observations at similar developments. These observations aie summarized in the standllrd
reference Trip Generation Manual, 7th Editioru published by the Institute of Transportation
Engineers (ITE, Reference 1"). In additioru pass-by/diverted trip data and intemal trip data
(defined below) were estimated using the ITE Trip Generation Handbook (Reference 2).

Pa ss- By / Diverted Tri ps

Pass-by and diverted trips are made by vehicles already on the road network. Rather than simply
driving by the site, pass-by vehicles will make turning movements to enter and leave the
proposed site. The number of pass-by trips is limited by the traffic level on the adjacent roads and
the remaining pass-by/diverted trips are assumed to be diverted trips rerouting from I-5. The
pass-by/diverted trip rates assumed for the Redding Retail Center are based on the ITE Trip
Generation Handbook and site specific studies and range from 29-percent to 50-percent.

Internal Trips

Intemal trips are those where people travel from one facility, or retail store, to another within the
site. If the entire site was evaluated under a single land use category, such as "shopping center"
intemal trips are accounted for within a single trip generation estimate for the entire site. In the
case of this analysis, in order to ensure all the uses on the site were evaluated, each was induded
separately and an intemalization rate was utilized. An intemalization rate of 20-percent was
assumed for the Redding Retail Centei.

Table L provides a summary of the assumed Redding Retail Center land uses and the anticipated
number of trips that will be generated by the proposed development during a weekday,
Saturday, weekday p.m. peak-hour, and Saturday midday peak-hour. The weekday p.m. peak
hour and Saturday midday peak hour are expected to represent the time periods when the most
background traffic will be on the adjacent roadways and when the proposed development will
generate the most trips respectively. All trip ends shown in Table L have been rounded to the
nearest five trips.

As shown in Table L, the proposed Redding Retail Center is estimated to generate approximately
1,6,280 net new daily trips on a typical weekday; of which, 1,545 net new trips (755 inbound,790
outbound) are projected to occur during the p.m. peak hour. On a typical Saturday the proposed

Kittelson & Associates, Inc. Boise, Idaho
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development is expected to generate approximately 2'1,,980 net new daily trips; of whictu 2,405 net

new trips (1.,285 inbound, 1",1.20 outbound) are projected to occur during the midday peak hour.

Table I Redding Retail Center Trip Generation Estimate

TRIP DISTRIBUTION ESTIMATE

The site-generated trips were distributed onto the study area roadway system according to the
regional transportation demand model developed by the County, existing traffic patterns, the
location of major trip origins and destinations in the Shasta County area, and information
provided in the Shasta County Regional Auto Mall EIR TIS (Reference 3). Figure 1 illustrates the
estimated trip distribution pattem for the proposed Redding Retail Center.

Land Use
ITE

Code
Size
(ft')

Daily Trip Generation
Weekday

PM Peak Hour
Saturday

Midday Peak Hour

Weekday Saturday Total In Out Total In Out

Shopping Center
Internal
Pass-By/Diverted

820 425,496 L7,4LO
(3,48A)
(4,74O)

23,010
(4,600)
(6,260)

1,630
(32s)
(440)

7AO
(1ss)
(220)

850
(170)
(220)

2,2O0
(44s)
(60o)

1,155
(23o)
(300)

1,065
(215)
(300)

Home Improvement Store
Intemal
Pass-By,/Diverted

462 130,501 3,89O
(780)

(1,490)

5,960
(1 ,190)
(2,290)

320
(6s)
(120)

150
(30)
(60)

L70
(3s)
(60)

705
(140)
(270)

375
(7s)
(13s)

330
(6s)
(13s)

Discount Club
Internal
Pass-By/Diverted

861 158,700 6,630
(1,330)
(2,01O)

8,530
(1,710)
(1,980)

675
(13s)
(210)

340
(70)

(1os)

335
(6s)
(10s)

1,085
(21s)
(2s0)

530
(10s)
(125)

555
(1 10)
(12s)

High Turnover Restaurant
Internal
Pass-By/Diverted

932 6,000 760
(1s0)
(260)

950
(1e0)
(330)

65
(1s)
(20)

40
(10)
(10)

25
(s)

(10 )

120
(2s)
(40)

75
(1s)
(20)

45
(10)
(20)

High Turnover Restaurant
Internal
Pass-By/Diverted

932 7,863 1,000
(200)
(340)

L,25O
(2s0)
(430)

85
(1s)
(30)

50
(10)
(1s)

35
(s)
(1s)

155
(30)
(s0)

100
(20)
(2s)

55
(10)
(2s)

Drive In Bank
Internal
Pass-By/Diverted

9L2 3,500 860
(170)
(320)

250
(s0)
(e0)

160
(30)
(60)

80
(1s)
(30)

80
(1s)
(30)

130
(2s)
(s0)

55
(1s)
(2s)

65
(10)
(2s)

Fast Food Restaurant
Internal
Pass-By/Divertecl

934 3,600 1,790
(360)
(720)

2,600
(520)

(1,040)

I25
(2s)
(s0)

65
(15)
(2s)

60
(10)
(2s)

215
(45)
(e0)

1 1 0
(2s)
(4s)

105
(20)
(4s)

High Turnover Resta ura nt
Internal
Pass-By/Diverted

932 5,000 640
(1so)
(220)

790
(160)
(270)

55
(10)
(20)

35
(s)
(10)

20
(s)
(10 )

100
(20)
(30)

65
(1s)
(1s)

35
(5)
(1s)

Total TriDs 32,980 43,34O 3 ,115 t,54O t,575 4,730 2,475 2,255

Total Internal Trips (6,600) (8,670) (620) (310) (310) (e4s) (500) (44s)

Total Pass- By/Diverted Tri ps (10,000) (12,690) (es0) (47s) (47s) (1,380) (6e0) (6e0)

Total Net New Traps 16,28O 21,98O 1,545 755 7glJ 2,4O3 1r285 l,l2o

Kittelson & Associates, Inc. Boise, Idaho
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TRAFFIC PROJECTIONS

Figures 2 and 3 illustrate the year 2005 existing average daily traffic (ADT) volumes, year 2025
background ADT volumes, Redding Retail Center site generated ADT volumet and year 2025
total ADT volumes for a typical weekday and Saturday, respectively. The year 2006 existing ADT
volumes and year 2025 background ADT volumes are based upon estimates summarized in the
Auto Mall TIS. The estimated site-generated trips were assigned to the network by distributing
the trips shown in Table L according to the trip distribution pattem shown in Figure 1. The year
2025 total ADT volumes were estimated by adding the background and Redding Retail Center
site generated traffic volumes together.

TRAFFIC ASSESSMENT

Based on a review of the distribution of traffic and the traffic projections, the traffic operational
analysis found the following:

. Approximately 75-percent of all traffic to the development will come from the I-
SKnighton Road Interchange. As a result, the total fraffic scenario has approximately 220-
percent to 44O-percent more traffic at the Knighton Road interchange ramp intersections
than the background traffic scenario during the peak hours. The existing interchange does
not have sufficient capacity for this traffic demand.

. The proposed retail center site access point on Knighton Road will require a traffic signal
to accommodate the traffic demand. As a result, the horthbound I-5 ramp intersection will
need to be moved west to provide the necessary distance from the proposed signalized
access and a future traffic signal at the northbound I-5 ramp intersection.

. The existing Knighton Road/Chum Creek Road intersection does not have sufficient
capacity to accommodate future regional growth and the proposed retail center. As a
result, this intersection will require expansion.

. The existing rural Chum Creek Road facility adjacent to the subject property does not
have sufficient capacity to accommodate the proposed retail center. As a result, Chum
Creek Road will need some widening to accommodate tum lanes and additional through
lanes idjacent to the subject property so that the site access points will operate safely.

. The site access points along Chum Creek Road may provide sufficient capacity as
unsignalized intersections depending on the site layout and resulting demand at each
access point.

. Approximately 9-percent of all traffic to the development will utilize Chum Creek Road
north of the project site which can be accommodated by the existing two-lane roadway.

Kittelson & Associates, Inc. Boise, Idaho
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TNTERCHANGE, KNTGHTON ROAD, AND CHURN CREEK TMPROVEMENTS

The following transportation improvements are recorrunended at the I-5 interchange and along

Knighton Road and Churn Creek Road to accommodate the proposed Redding Retail Center and

other future development in the area:

r Reconstruct the Knighton Road interchange to a tight-diamond interchange with traffic

signals at each ramp terminal. This type of interchange is common in Califomia and

provides better spacing between the intersections along Knighton Road.

. Widen Knighton Road to 7 lanes (2 travel lanes in each direction with turn lanes and
auxiliary lanes at the intersections) between Riverland Drive and Churn Creek Road.

o Widen Churn Creek Road to 5lanes (2 travel lanes in each direction with left-turn lanes at
the access points) between Knighton Road and the proposed second access point,located
approximately 1,1-50 feet to the north of Knighton Road.

. Widen Chum Creek Road to 3 lanes (1. travel lane in each direction with left-turn lanes at
the access points) between the proposed second access point,located approximately 1,150
feet to the north of Knighton Road and the northern-most site access point, located
approximately 2,000 feet to the north of Knighton Road.

. Modrfy the signalized intersection of Churn Creek Road and Knighton Road to include
roadway widening on the east, west, and south approaches.

To the north of the site frontage, Chum Creek Road will continue as a two-lane roadway up to
Rancho Road. Figures 4 and 5 illustrate a conceptual layout of the proposed improvements to the
interchange, Knighton Road, and Chum Creek Road facilities. The County is currently working
on a design of a roundabout at the Rancho Road/Churn Creek Road intersection. No additional
improvements are anticipated to be needed at this intersection.

RETAIL CENTER ACCESS IMPROVEMENTS

The retail center is planned to include one full-access intersection along Knighton Road and four
full-access intersections along Churn Creek Road. The main-access intersection along Knighton
Road will be located approximately 650 feet to the east of tlre reconstructed I-5 Northbound Ramp
terminal and approximately 400 feet to the west of Chum Creek Road. Ttris access will be
signalized, include exclusive left-tum lanes, and serve both the proposed retail center and TA
Travel Center (passenger vehicles only).

As mentioned previously, four access points are planned along Chum Creek Road. These four
access points will be full-movement and unsignalized, and located approximately 600 feet, 1,150
feet, L,650 feet, and 2000 feet to the north of Knighton Road. Left and right-turn lanes should be
provided at all of the access points along Churn Creek to separate out the northbound and
southbound through traffic from the tuming traffic at the access points. Traffic signals are
unnecessary along Chum Creek Road, as the unsignalized access points will adequately serve

Kittelson & Associates, Inc. Boise, Idaho
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the projected traffic from the Redding Retail Center; however, this could change depending on

the site layout and resulting demand at each access point. Figures 4 and 5 illustrate a conceptual

layout of the proposed site access points to the Redding Retail Center.

TRAFFIC OPERATIONS SUMMARY

Table 2 summarizes the traffic operations at the critical intersections for the proposed Redding
Retail Center along Knighton Road. The table compares the existing and anticipated year 2025

background (i.e., without the proposed site traffic) traffic conditions with the existing

infrastructure to the estimated year 2025 total (i.e., with the proposed site traffic) traffic conditions
with the proposed improvements illustrated in Figures 4 and 5.

Table 2 Traffic Operations Estimate Summary for Knighton Road Intersections

1 - Assumes existing lane configuration summarized in Auto Mall TIA.
2 - Assumes lane configuration and improvements illustrated in Figures 4 and 5.

3 - LOS = level of service

4 - Del = delay in seconds

5 - V/C: volume-to-capacity ratio

Table 2 sets forth the traffic operations of the Knighton Road intersections with and without the
proposed development. As shown in Table 2, under year 2025 background traffic conditions, all
of the study intersections, except for the intersection of Knighton Road and the I-5 southbound
ramps, are anticipated to operate acceptably without any significant improvements to the
transportation system. The critical movement at the Knighton RoadA-S SB Ramp intersection is
expected to operate at LOS "E". As summarized in Table 2, with the assumed improvements
illustrated in Figures 4 and 5, all of the intersections are expected to operate acceptably at LOS D
or better with build-out of the proposed Redding Retail Center-

We trust this memorandum provides a good summary of the traffic operations and

recommended improvements for the R.edding Retail Center. Please call us at208-338-2583 if you
have any questions or comments.

Year 2006 Existing
Traffic Conditionsr

Knighton Road/
Churn Creek Road

Kittelson & Associates, Inc. Boise, Idaho



Redding Retail Center - Shasta County, California
April 17, 2008

Projed #: 8477.4
Page 72

REFERENCES

1. lnstitute of Transportation Engineers. 7th Edition, Tiip Generation Manual.2003.

2. Institute of Transportation Engineers. 2nd Edition, Trip Gennation Handbook.2OO4.

3. Fehr & Peers. Shasta County Auto MaIl Draft Enuironmental Impact Report. June 2006.

Kittelson & Associates, Inc. Boise, Idaho


