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Comments of James R. “Jack” Sweeney BOS item #37 9-13-16

As a member of the Board of Supervisors for the County of El Dorado for the periods of 1985
through 1992 and again from August 2003 through 2012, | realized that economic development
for the central portion of this county and relief for the “South County” traffic and its impact on
downtown Diamond Springs could be served by an improved connection between Pleasant
Valley Road and Highway 50 at Missouri Flat Road. Many people worked very diligently to
create the Missouri Flat Master Circulation and Funding Plan (MC&FP)! | am disappointed that
it seems to be being discarded so willingly! This comment is based on the following from Board
of Supervisors agenda item # 37 9-13-16 legistar # 14-0245 19A 10 of 19:

Diamond Springs Parkway

The MCSFP was created to help fund road capacity projects to support new commercial development in the area. The MC&FP funding
mechanism is comprised of incremental sales and property taxes: 85% of new Pproperty and sales tax that would otherwise come to the
County General Fund are set aside to pay for road improvements in the area. This funding mechanism was established in 2001 and
currently generates approximately $900,000 per year. Measure E was approved by the voters on June 7, 2016. Policy TC-Xa 4 of Measure
E states that “County tax revenues shall not be used in any way to pay for building road capacity improvements to offset traffic impacts
from new development projects.” MC&FP monies are a County tax revenue. Staff recommends taking a conservative approach to ensure
consistency with Measure E: replace MC&FP funding currently identified for the Diamond Springs Parkway Phase 1B (CIP #72375) with
Tribal Funds and/or TIM Fee funds.

The funding stream was approved by the voters as Measure J at the November 7, 2000 election. The
measure garnered 38,236 votes out of 65,008, 59%. Measure E would be an Ex Post Facto law in this
case! And, it only received 31,406 votes, 52%.

Measure J stated: “Shall the County be authorized to use that portion of its sales tax revenues generated by new development to pay for
building road capacity improvements to offset impacts to traffic generated by non-residential development as allowed under Policy 3.2.2.5 0f Measure
Y, enacted by the voters on November 3, 1998?”

The MC&FP was approved by the Board at item # 80a 12-15-98. Measure E DID NOT rescind any action
of the Board or the voters in regards to the MC&FP! The use of the MC&FP funding must still be valid.

The basis for the staff position that it is invalidated should be public and | would like to have a written
copy of same.

Jack!
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September 13, 2016

Honorable Chairman Mikulako
El Dorado County Board of Supervisors
Community Development Director Steve Pedretti

Re: Hearing on Impact fees - El Dorado County’s Transportation Impact Fee Nexus Failure

Dear Chairman Mikulako,

These public comments concern the transportation impact fee (TIM) and include links to 10
years of growth spatially located on maps with charts produced by the GIS team at the county
surveyor’s office. Also attached are a 2002 Cal Trans manual on the preparation of impact fees,
historical fair share funding documents, Sac City’s nexus report (properly done), EDD inter
county commute statistics, two external trip studies, and EDD’s commuting estimates. These
documents debunk the current model and the entire policy of excluding fair share proportional
funding of transportation projects, as well as, external trip projections. We show the county has
neglected the states guidelines and the Mitigation Fee Act in calculating impact fees. We
believe the county exposure to liabilities to repay the collected fees to the public are extreme,
and, potentially 80% of the collect fees are subject to a fraud lawsuit. An overview and
explanation for our concern is below.

The growth maps are on line in the county’s map library. The maps have a spread sheet at the
bottom which show tallies of final permits within the zones by year for the last 10 years. At
issue is the forecasting policy and consequential funding allowing for major infrastructure
projects -4 interchanges and auxiliary lanes in zones 2 & 3. The State Highway TIM fee only has
projects in three zones - 2,3,and 8 which is basically a swath of land from Placerville to the
Sacramento county line. Zones 2 & 3 (13.5 miles long) are between Bass Lake Road and
extending east of Placerville’s HWY 49. In the last 5 years, growth has virtually stopped in zones
2 & 3 with roughly 16 units per year constructed. Zone 8 (El Dorado Hills area) has over 10
times the growth as zones 2 & 3 combined. The link to the map library is below.
http://edcapps.edcgov.us/maplibrary/html/ImageFiles/gi0072338g res.pdf This link includes
the latest TIM Fee Annual Reports -http://www.edcgov.us/DOT/TIMReporting.aspx.

THE GROWTH RATE IN ZONES 1-7 IS NOT THE GROWTH RATE IN ZONE 8.

However, zones 2 & 3 have the highest project costs with 4 interchanges and auxiliary lanes —
substantially more than zone 8. In the last 5 years, zones 2 & 3 showed deep declines in permits
from the earlier 2006-2010 period going from 605 units to 78 total units for the 5 years ending
in 2015. Every transportation zone excepting zone 8 has slower growth than Lake Tahoe. In the
last 5 years Zones 2 and 3 have 78 permits and Lake Tahoe had 131 final permits. El Dorado
Hills Zone 8 had 995 permits in the last 5 years. In statistical analysis, the most current data is
the most relevant data. No consideration is given to the decline trend in forecasting
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transportation needs and indeed, to the extent that around 7,000 units are forecast in the next
20 years for these same zones 2 and 3.

Hardly any state highway mitigation is scheduled in El Dorado Hills — ED Hills zone 8 only has
$22,000,000 scheduled for highway projects for the next 20 years but zones 2 & 3 have
$186,000,000. Using the last 5 year permit averages to forecast, zone 8 would develop 3,980
units while zones 2 & 3 would total 312 units. We believe the data shows the disparity in fee
burdens by zone and by users.

In order for the CIP to be legally defensible, the need for infrastructure must be demonstrated and the
cause must be from new development not existing problems i.e. - (the Cameron Park interchange (south
deck) is rated structurally deficient with low clearances) with short on and off ramps. Existing deficiencies
exist at all 4 interchange projects. In 2009, a transportation study was conducted by the county
indicating the Cameron Park Interchange and surrounding intersections at Coach Lane and Palmer Drive
would approach Level of Service “F” by 2015. The interchange is at LOS “F” now as is Cameron Park Drive
at the location. Traffic is NOW backing up on the westbound off-ramp preempting merging into the multi-
purpose lanes. This is now a huge safety issue on most Friday afternoons. Safety is an existing deficiency.
Impact fees may not be used to fund existing deficiencies.

The proper calculation for impact fee fair share proportions includes the deductions of external trips,
existing deficiencies, and the percentage of the fair share of use (existing residents trips). The county is in
error to ascribe 100% funding of capacity improvements to new development (the interpretation of
Measure “Y”) and exclude the impacts from existing residents — existing trips are an impact to
transportation projects. The benefactors from a new interchange would primarily be existing residents.
As such the cost of these projects should be borne by the users of the interchange.

Cal Trans provided instructions for preparing impact fee studies addressing fair share of use. The formula
below is copied from the Cal Trans 2002 guide, GUIDE FOR THE PREPARATION OF TRAFFIC IMPACT
STUDIES, and indicates the impact fees (for legal nexus considerations) are a user based cost. Existing
development, according to the formula, does have a fair share responsibility for the Cameron Park
Interchange improvements. All users are ascribed a portion in the calculation and thus new pays its fair
share. Additionally, the Cal Trans guide includes cost formulas - included below this formula in the
manual (attached).

EQUITABLE SHARE RESPONSIBILITY: Equation C-1
NOTE: Tg <Tg, see explanation for Tg below.

Where:
Pi= T/TB-TE
P = The equitable share for the proposed project’s traffic impact.
= The vehicle trips generated by the project during the peak hour of adjacent State highway facility in

vehicles per hour, vph.
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TB = The forecasted traffic volume on an impacted State highway facility at the time of general
plan build-out (e.g., 20 year model or the furthest future model date feasible), vph.
TE = The traffic volume existing on the impacted State highway facility plus other approved projects

that will generate traffic that has yet to be constructed/opened, vph.

NOTES
. Once the equitable share responsibility and equitable cost has been established on a per
trip basis, these values can be utilized for all projects on that State highway facility until
the forecasted general plan build-out model is revised.
Truck traffic should be converted to passenger car equivalents before utilizing these equations

3
(see the Highway Capacity Manual for converting to passenger car equivalents).

The manual also includes the legal justification for the impact fee fair share formula (page 2 Cal Trans
2guide, Exhibit “B”) and fair share proportional funding formula for new developments costs.

In 2002, the county performed studies for the general plan which show the county’s fair share funding for
both LOCAL TIM and STATE HWY TIM fees. Existing (capacity) deficiencies for the LOCAL TIM were figured
at 42% of trips and STATE HWY TIM at 52% trips (attached). These were based on future and existing trips
20 years out. The March 5, 2002 County DOT workshop handout also quantified the amounts of
$162,000,000 in STATE HWY, and $83,000,000 for LOCAL TIM existing deficiencies (attached). It should
be noted that existing deficiencies are not confined to capacity considerations — safety, grade, regulatory
changes, and narrow lanes are examples of existing deficiencies.

Sometime after 2002 and before 2006, the county abandon fair share funding. In the 2006 fee program,
the entire burden for all future trips is placed on new development (minus 3% for external trips). Even
though the county said they funded projects with transportation grants, the current fee (2006) is based on
new developments full funding of infrastructure as shown in Resolution 06-266. (The county’s new draft
nexus report has somewhat improved the fee calculation to include a slight increase in external trips.)
However, NO deduction for existing residents trips is included in the fee calculation. Existing residents
impacts should be treated the same as external impacts and existing deficiencies — because new
development is only required to pay for impacts caused by new development. Existing development is a
substantial 80% of all trips at 20 years out. This benefit to existing users is evidenced in the current 2006
fee program and is also carried forward in the proposed draft nexus. We request the impact fees be
changed and calculated appropriately to include existing users trips per the Cal Trans GUIDE FOR THE
PREPERATION OF IMPACT FEE STUDIES and not based on an interpretation of Measure “Y”.

In short, just including the existing trips in the formula reduces the newly proposed impact fees by 80%.
This alone is grounds for a legal challenge and possibly a fraud allowing for an 80% re-coup of fees charged
under the 2006 program.

Further, growth location maps compiled by the county GIS department show that zones 2 and 3 combined
only had only 78 permits in the last 5 years. In the last 10 years, under $10 million in STATE HWY TIM fees
were collected. Yet, $186,000,000 in projects is included in the new draft nexus report to mitigate growth
in 20 years. However, the traffic model is grossly inaccurate predicting about 7,000 residential units in 20
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years for the two zones (combined by board action) or 350 new homes a year. The 7,000 forecast by
consultants is not justified by permit histories, census, Department of Finance, or The Census
Transportation Planning Package data (CTPP)

http://download.ctpp.transportation.org/profiles 2015/transport profiles.html .

We submit with this document a study showing external trips average from 35%-64% conflicting with the
county’s figures. Also, the Bay to Basin Transportation study indicates that inter-regional traffic is at 50%
of HWY 50’s peak hour usage. As time passes, this percentage increases because of exponential growth in
surrounding counties which use HWY 50.

Measure “Y” allows our land use policy to be dictated by external trips caused by other communities using
the highway and local roads — with the strong potential of shutting down all projects over time. DOT staff
member Claudia Wade indicated that recently a fruit stand was turned down because of Measure “Y”.

We request the board revise the draft nexus report per the Cal Trans 2002 manual, quantify the external
trips and existing deficiencies and finally make it right with the citizens who have paid the fees.

Respectfully,

Bernard Carlson
Friends of El Dorado County

“ P‘-‘&ﬁ_j\ \:0\ W‘\@EL

Henry Batsel
Friends of El Dorado County
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RESIDENTIAL TRANSPORTATION IMPACT FEES - ZONES 2 & 3

PROPOSED HWY 50 RESIDENTIAL

Source - Draft CIP 4/2016

CiP 2
Project No. Project Name From To Total Cost
GP148 Aux. Lane Eastbound Bass Lake | Cambridge
Rd IC Rd IC 8,830,500
53126 Aux. Lane Eastbound Cambridge | Cameron
Rd IC Park Dr IC 8,743,500
53127 Aux. Lane Eastbound Cameron Ponderosa
Park DriIC | RdIC 8,381,000
53128 Aux. Lane Westbound Ponderosa | Cameron
RdIC Park Dr IC 8,961,000
71332,GP149 | Cambridge Rd NA NA 8,613,000
72361 Cameron Park Dr NA NA 87,284,000
71333, 71338,
L pess Ponderosa Rd NA NA 39.417.000
71347, 71376 | El Dorado Rd NA NA 15,636,000
TOTAL AUX AND INTERCHANGE 185,866,000
IMPROVEMENTS Zones 2 & 3
PROPOSED LOCAL ROAD IMPACT FEE
ZONES 2 & 3 source - Draft CIP 412016
CIP .
Project No. Project Name From To Total Cost
72143 Cameron Park Dr Palmer Hacienda 1,324,000
Rd
72142 Missouri Flat Rd China State 3,920,000
Garden Rd | Route 49
72334, 72375 | Diamond Springs Pkwy Missouri State 23,303,000
Flat Rd Route 49
71375 Headington Rd Connector El Dorado | Missouri 3,796,000
Flat Rd
TOTAL LOCAL ROAD IMPACTFEE2 & 3 32,343,000

THERE IS INSUFFICIENT GROWTH TO FUND PROPOSED INFRASTRUCTURE IN ZONES 2 & 3. THE FIVE
YEAR GROWTH AVERAGE IS 15.6 UNITS PER YEAR. THE 10 YEAR RESIDENTIAL AVERAGE IS 69 UNITS
PER YEAR. (However, the county’s growth projections are 350 res. units per year in zones 2 and 3.)
$185,866,000 IN INFRASTRUCTURE IS PROPOSED IN HWY PROJECTS OVER THE NEXT 20 YEARS. About
$7,000,000 IN STATE HWY FEES WERE COLLECTED IN THE LAST 10 YEARS IN ZONES 2 AND 3.

20 YR FORECAST USING LAST 5 YEAR RESIDENTIAL FINAL PERMIT AVERAGES

HWY 50 AND LOCAL FEE BY 20 YR UNIT 20 YR STATE TIM
ZONE (except no local fee for zone 8) [ FORECAST | INFRASTRUCTURE
ZONE 8 -20 YR GROWTH

3.980 UNITS S 21,911,500
ZONE 2 & 320 YR GROWTH
COMBINED BY BOARD ACTION 312 UNITS $ 185.866.000
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County revisits Cameron Park interchange plan

By Mike Roberts | Mother Lode News | April 04, 2010 12:26
Noah Briel of El Dorado Hills likes to shop
in Cameron Park and knows, at times, it gets
I o0 || congested. In January he was in Springfield,

' ;I i || Mo., for work and happened to drive through

LS -_—a——I ml X ]1 the nation’s first functioning “diverging
e ‘g _ ¥ N Pl e 'l_ diamond” interchange. He made his
T T = : : coworker turn their 50-foot delivery truck
ok -3 =

R A around and drive back through the
. s “Uws7 | interchange.

Seeing how efficiently it worked, and how
little right of way was required on either side
L AN = of the freeway, Briel immediately realized he
TRAFFIC ENGINEERS are putting their heads stumbled on the perfect solution for El
together to come up with the best plan to alleviate | Dorado County’s miserably tight, under-
congestion at the Cameron Park-Highway 50 engineered Highway 50 interchanges,
intersection. Democrat photo by Pat Dollins specifically the one at Cameron Park Drive.

3 i s
v S N S

Later in January he attended a county transportation workshop and told the Board of Supervisors
what he’d seen. “It’s brilliant,” he said. “It speeds everything up, and it’s much cheaper to build.”

That project was watched closely by traffic engineers across the country, including El Dorado
County Department of Transportation Director Jim Ware, who chaired the workshop and offered up
a diverging diamond as one of several possible solutions at Cameron Park Drive and Highway 50.

Briel reported that Springfield liked its new direct diamond, built for a measly $3 million, so much
they are planning four more, all at costs half of conventional designs. The second Missouri “DDI”
opens in August with a price tag of $7.5 million, according to Missouri DOT spokesman Jorma
Duran.

With some very expensive options on the table for a major upgrade to the Highway 50 interchange at
Cameron Park Drive, Ware raised a caution flag to ensure his board and the public understand there
are other options that might merit further investigation, and that the resulting project will shape the
future of Cameron Park.

Ware was careful to explain that although the road engineering community is excited about the
diverging diamond’s possibilities, it is just one of the alternatives under consideration. Plus, it’s not
currently an approved Caltrans design.

The cost of the currently preferred alternative, tentatively scheduled for c&g&letion between

2013-18. iumned from $24 million to $68 million in 2009. witsP243 RURlicC RIVENt RS Q=316
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Park Drive interchange and the surrounding i i i
approaching “Level of Service F.” or gridlock. by 20 i “ > duri
the evening commute.

The price increase is due largely to the fact that the roadway beneath the freeway would have to be
widened to eight lanes, requiring the replacement of the highway bridge over Cameron Park Drive.

The county is required to proactively address roads that approach LOS F under the terms of a
settlement agreement resulting from a 2004 General Plan lawsuit.

Cameron Park Vision Committee members are quick to point out that their community must decide
what it wants to be before finalizing the interchange design. The vision of a “town center” located
east of Cameron Park Drive has been tossed around in recent years, but to date has not solidified.
“Any new road project should support that,” said Ware.

An interchange with issues

Ware’s largest challenges at Cameron Park Drive are the new bridge and the gas stations on either
side of the freeway that limit potential ramp realignments. The $68 million Alternative 1 price tag
includes buying and relocating several such businesses. It’s an expensive proposition.

Other problems include short ramps, which can result in traffic back-ups during peak hours, Sight

GNIANCE on the eastbound ex DION1oILS 3

The frontage roads are too close to the freeway, engineers agree. Coach Lane is a mere 200 feet
away. Country Club Drive is only 100 feet from the westbound entrances.

Three alternatives were investigated as part of a 2008 DOT Project Study Report.
Alternative 1 - $68 million

The current preferred alternative pushes LOS F out past 2035. It includes widening Cameron Park
Drive to eight lanes from Palmer Drive, south under the freeway to Coach Lane. The bridge
structures that carry Highway 50 over Cameron Park Drive would be replaced.

Ramps would be lengthened and widened to include carpool lanes and meters. Cameron Park Drive
would be widened to seven lanes between Coach Lane and Durock Road.

But what concerned Cameron Park business and civic leaders earlier was the barrier preventing left
turns from Coach Lane onto Cameron Park Drive. Without a direct way back onto the freeway,
many of the businesses south of Highway 50 could suffer.

The barrier would block the heavily used left turn from Coach Lane (between Taco Bell and
Chevron) onto Cameron Park Drive. Instead, freeway-bound shoppers in the southwest quadrant of
Cameron Park’s commercial center - think Safeway, Burke Junction, Food 4 Less - would have to
turn right on Cameron Park Drive, then make a U-turn to get back to the freeway.

Alternatively, Rodeo Road could probably be punched through to Cameron Park Drive opposite
Robin Lane, south of Sizzler and Wachovia Bank.

Roughly 50 parcels could be affected, including significant iml)%é%fhsug e Ifﬁn%%{xnrrrgg L%%%S%? 3-16
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California Department of Finance
California Public K-12 Graded Enrollment Projections, 2015 Series

COUNTY |YEAR |Kinder 2 § 2 3 4 b 6 7 8 9 10| 11| 12|Total K-8 |9to 12

EL DORADO | 1550.91 2,098] 2.238] 2,047| 2,104] 2147| 2050| 1,919 1.868| 1.762] 1883 1.715| 1593| 1305 18,233 6,476

EL DORADO | 1991-92 2,031| 2,255 2180| 2,115 2168| 2,228| 2,102| 2,027] 1.920| 1975| 1.813| 1.669| 1,383 19,026 6,840 25,866
EL DORADO | 1992-92 2,079| 2,133 2.226| 2,208 2135 2,204f 2258 2,170] 2,003] 2078 1,900| 1,665 1,487 19,422 7,130 26,552
EL DORADO | 1993-94 2,12 2,240 2137 2,237 2,231| 2184] 2,235] 2,221) 2,102] 2,184) 2,001 1,810] 1,528 19,599 7,523 27,122
EL DORADO | 1994-95 2052 22100 2131] 2186| 2,274| 2.251| 2171 2,267| 2338] 2,251| 2,155| 1,943] 1,600 19,848 7,949 27,797
EL DORADO | 1995-96 2,042| 2,106| 2,243] 2,146 2179| 2,259| 2280 2,180| 2,234] 2.466| 2,264| 1,993] 1,635 19,669 8,358 28,027
EL DORADO | 1996-97 2,084| 2,246 2.118| 2,276 2.156| 2,220| 2,280] 2,303| 2.18s| 2378| 2,387| 2177 1724 19,769 8,666 28,435
EL DORADO | 1997-98 1849 21s8| 2,163| 2180 2236| 2,163| 2,193 2271] 2.247] 2395 2397 2,288| 1,841 19,480 9,019 28,499
EL DORADO | 1998-99 1,813| 1924 2.185] 2,218] 2,184 2276| 2,155 2200| 2,243] 2504 2381] 2,237| 2,026 19,199 9,148 28,347
EL DORADO | 1999-00 1,900| 1,903| 1983| 2202| 2245| 2257| 2,279 2,183| 2.263| 2434| 2419 2,178| 2,018 19,215 9,050 28,265
EL DORADO | 2000-01 1,822 2,044 1931 2080 2,252 2,308| 2,292] 2,359| 2,238] 2,433 2,415| 2,280| 2,004 19,326 9,132 28,458
EL DORADO | 2001-02 1,891| 1954 2067] 2002 2154| 2,338| 2,336| 2,337] 2459] 2504] 2,420] 2,208] 2,194 19,538 9,412 28,950
EL DORADO | 2002-03 1,857] 1952| 1,989| 2,120] 2052| 2200| 2,406| 2411] 2356] 2552 2444 2,300| 2,257 19,352 9,543 28,995
EL DORADO | 200304 1,869] 19s50| 1984| 2,020| 2,143| 2082| 2,207| 2470| 2.451] 2.484| 2,564| 2,365 2348 19,156 9,761 28,917
EL DORADO | 2004-05 1,931] 1934] 1942| 2041 2035] 2222| 2,118 2311] 2.474] 2657 2564 2,588 2,387 19,008 10,196 29,204
EL DORADO | 2005-06 1,895) 1996| 1,932| 2,016] 2,108| 2082| 2,277 2193| 2351 2637| 2678 2,538] 2,450 18,850 10,303 29,153
EL DORADO | 2006-07 1,992| 1948 2052| 2,008 2075 2,186 2,157| 2426 2,260 2480| 2,659| 2,634| 2,438 19,104 10,211 29,315
EL DORADO | 2007-08 2,200 2045 2033] 2153 2118| 2,152| 2,247] 2,228] 2392] 2377 2,512| 2.616| 2,570 19,488 10,075 29,563
|EL DORADO | 2008-09 2,004 2111| 2032| 2,075 2210 2174| 2136) 2,278] 2,257| 2,547| 2,390| 2,445| 2,502 19,367 9,834 29,251
EL DORADO | 20039-10 2,228 2150 2.219] 2131 2133) 2,293| 2.233] 2.232| 2315] 2336| 2,528| 2.328| 2,399 19,934 9,589 29,523
EL DORADO | 2010-11 2,419| 2,258 2,254| 2,296 2.208| 2,1es| 2.295| 2,275] 2.283] 2378] 2336| 2478 2267 20,433 9,455 29,888
EL DORADO | 2011-12 2446 22100 2272 2.227| 2298| 2.228| 2126) 2.258| 2,254] 2,275| 2,347| 2329| 2419 20,317 9,370 29,687
EL DORADO | 2012-13 2,407| 2191| 2235| 2.269| 2233| 2,202| 2142 2,141| 2280 2274] 2,292| 2309| 2279 20,200 9,154 29,354
EL DORADO | 2013-14 2,120f 1,933 1952| 1953 2024 1977 2,050] 2,087 2,068] 2279 2,269| 2,223 23m 18,164 9,072 27,236
EL DORADO | 2014-15 2,130 1,772| 1991 2,004 1972 2060| 2012] 2,029 2055] 2139| 2,252| 2,252| 2,245 18,025 8,888 26,913
EL DORADO | 2015-16 2,148 1679 1,767] 1988 2009| 1975| 2.006] 2,001 2015| 2003] 2,131| 2,235 2223 17,678 8,682 26,360
EL DORADO | 2016-17 2,164| 1853 1675| 1765 1993] 2012| 2010] 2085 1987] 2052 2,085 2115 2207 17,544 8,459 26,003
EL DORADO | 2017-18 2009| 1866 1.848| 1673 1,770| 1996| 2048] 1,999] 2,071] 2024| 2,044| 2,069| 2,088 17,280 8,225 25,505
EL DORADO | 2018-19]  2,037| 1,733 1861] 1846] 1,678 1,773| 2,031] 2,037| 1,985] 2,108| 2,016 2,029| 2,043 16,981 8,197 25,178
ELDORADO | 2018-20]  2152| 1,757| 1,728 1,859] 1,851| 1681| 1,804] 2,020 2,023] 2,022| 2,001| 2,001] 2,003 16,875 8,127 25,002
EL DORADO | 2020-21 2,122| 1,856 1,752| 1,726 1.864| 1.854| 1,711] 1,794| 2,008] 2060 2,014| 2,085 1,976 16,685 8,135 24,820
EL DORADO | 2021-22 2,137| 1830 1851 1,750 1,731| 1.867| 1.887] 1,702| 1,782] 2,043 2,052| 1,999] 2,059 16,537 8,153 24,690
EL DORADO | 2022-23 2,150] 1843] 1,825 1849 1755| 1,734| 1,900 1877| 1690 1815 2,035| 2,037 1,974 16,623 7,851 24,484
EL DORADO | 2023-24 2,162| 1,854| 1838 1823] 18s4| 1,758| 1,765| 1.890| 1,864 1,721| 1,808| 2,020 2,011 16,808 7,560 24,368
EL DORADO | 2024-25 2,173| 18s4| 1849| 1836| 1828| 1857| 1,789] 1.755| 1877| 1898 1.714| 1,794| 1904 16,828 7,400 24,228
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GUIDE FOR THE PREPARATION

OF
TRAFFIC IMPACT STUDIES

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

December 2002
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METHOD FOR CALCULATING EQUITABLE MITIGATION MEASURES

The methodology below is neither intended as, nor does it establish, a legal standard for
determining equitable responsibility and cost of a project’s traffic impact, the intent is to provide:

1. A starting point for early discussions to address traffic mitigation equitably.

2. A means for i e equitable share for mitigating traffic impacts.

3. A means for establishing rough proportionality [Dolan v. City of Tigard, 1994, 512 U.S. 374
(114 S. Ct. 2309)].

The formulas should be used when:

e A project has impacts that do not immediately warrant mitigation, but their cumulative effects
are significant and will require mitigating in the future.

e A project has an immediate impact and the lead agency has assumed responsibility for
addressing operational improvements

NOTE: This formula is not intended for circumstances where a project proponent will be receiving
a substantial benefit from the identified mitigation measures. In these cases, (e.g., mid-block access
and signalization to a shopping center) the project should take full responsibility to toward
providing the necessary infrastructure.

EQUITABLE SHARE RESPONSIBILITY: Equation C-1 ‘L
NOTE: T < T, see explanation for Tg below. 5,,\:‘»"&1&6.» >

ConBids oM MenyS  » - Kﬁi@f@g

Ceorm . 1\ . : -
Where: ‘ )Y? R?R'{‘_Oﬂ\—‘w s |NIST ©%ERS
P = The equitable share for the proposed project’s traffic impact.

T = The vehicle trips generated by the project during the peak hour of adjacent State highway facility in
vehicles per hour, vph.

Tg = The forecasted traffic volume on an impacted State highway facility at the time of general plan
build-out (e.g., 20 year model or the furthest future model date feasible), vph.

Tg = _The traffic volume existing on the impacted State highway facility plus other approved projects that

will generate traffic that has yet to be constructed/opened, vph.

EQUITABLE COST: Equation C-2

C=p (cr)
Where:
C = The equitable cost of traffic mitigation for the proposed project, ($). (Rounded to nearest one
thousand dollars)
The equitable share for the project being considered.
The total cost estimate for improvements necessary to mitigate the forecasted traffic demand on the
impacted State highway facility in question at general plan build-out, ($).

NOTES
1. Once the equitable share responsibility and equitable cost has been established on a per trip
basis, these values can be utilized for all projects on that State highway facility until the
forecasted general plan build-out model is revised.
2. Truck traffic should be converted to passenger car equivalents before utilizing these equations
(see the Highway Capacity Manual for converting to passenger car equivalents).

Qo
-
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Summary of “Existing’/
“Baseline” Financing Deficit

-.—-—-——H———-——ﬂ————ﬂ—'—— __.._n____-____'..__.__.--_.._._._.n_._.__.n_._._._g__..__nh__

% Deferred surface treatment (approx.) $80 million
*% Deferred heavy equipment
replacement and reserve

fund $ 9 million
#* Deferred bridge replacement/
rehabilitation (approximate) $40 million

% “Existing deficiency” impact
fee match — based on current
programs which could change
¢ State TIM $162 million
o TIM $ 83 million
Total $374 million
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These numbers represent the existing deficit and do not includeprojected deterioration of
County roads due to insufficient annual funding,

March 5, 2002 El Dorado County Board of Supervisors 42
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Other Road Fund Responsibilities:
Un-funded and Under-funded

—_g__..__g..._.__.__ _._n....___.u____u___...g__..__ﬂ_.___g__.__-_._ __ﬁ__.__n_._

* “Existing (capacity) deficiencies”

® State Highway Traffic Impact Mitigation Fee
» County adopted fee based upon 52% “existing deficiency”

* This assumption may be revisited through the interim State Highway
Variable Impact fee program

* Will be considered in “final” State Highway fee developed at the end of
the General Plan process .

¢ Traffic Impact Mitigation Fee
* County adopted fee based upon 42% “existing deficiency”
* Will be reconsidered during fee revision at end of General Plan process

¢ El Dorado Hills/Salmon Falls Road Impact Fee requires no County “existing
deficiency” share of project costs

March 5, 2002 El Dorado County Board of Supervisors 32
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8950 Cal Center Drive

MEMORANDUM Suite 340

Sacramento, CA 95826

916.368.2000

www.dksassociates.com

DATE: August 8, 2016
TO: Lucinda Willcox, City of Sacramento
FROM: John P. Long

SUBJECT: Cost Allocation of Roadway Improvements Funded by Fee Program

This memorandum provides a brief summary of the methodology used to allocate the cost of roadway
improvements that will be funded by the City’s Transportation Development Impact Fee (TDIF) Program.
The results of this analysis will be used in the Nexus Study for the TDIF Program.

Methodology

The City of Sacramento has identified a set of transportation improvements (roadway improvements as
well as to new/improved facilities for bikes, transit and pedestrians) that the TDIF Program will help
fund. The selected improvements are needed to help accommodate the projected growth in travel demand
due to new development within the City limits, which is the TDIF “benefit area”.

In addition to accommodating future development, some of the selected roadway improvements for the
TDIF Program would also help some improve existing deficiencies and/or provide some mobility benefits
to existing development. Therefore, the “nexus” for new development’s share of the cost of roadway
improvements in the TDIF Program will be based on the estimated percentage of the total future traffic
volume using each roadway improvement that stems from vehicle trips g,u'lcralcd by future development

within the City. The share of the costs from “other™ traffic (i.e_traffic generated by existing development

or non-City growth) will need to be funded by sources other than the TDIF Program.

The “percent use™ estimates are based on a future development scenario that reflects SACOG’s 2036
estimated development levels in the six-county SACOG region for the 2016 Metropolitan Transportation
Plan/Sustainable Community Strategy (MTP/SCS). The percent use estimates are calculated by tracking
the projected number and origins/destinations of 2036 vehicle trips using the SACSIM regional travel
demand model that SACOG used to prepare the 2016 MTP/SCS.

“Percent use” estimates were prepared for  roadway improvement projects that the City intends to use
the TDIF Program to help fund. The SACSIM model was used to estimate the number of weekday
vehicle trips on each of the roadway improvement projects that fit into the following “percent use”
categories:

e Existing Uses — vehicle trips that come from existing development within or outside the City of
Sacramento

» City Growth — vehicle trips for future development (existing through 2036) where either end of
the trip is within the City of Sacramento

e Thru Growth — vehicle trips from future development where neither end of trip is within the City
of Sacramento
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Results

Table 1 shows the cost allocation of roadway improvement projects in the TDIF Program, including the
following:

e The description of each of the 20 roadway improvement projects to be funded by the TDIF
Program

o The estimated percent of vehicle trips in each of the three “percent use™ categories for each of the
roadway improvement projects

e The estimated cost of each roadway improvement project

e The cost allocation for each roadway improvement project. The percentage of traffic generated by
City Growth was multiplied by the cost of each of the roadway improvement projects to
determine the amount to be funded by the TDIF Program.

The total cost of the  roadway improvement projects is estimated at about $410 million. This nexus
analysis determined that new development should pay about $136 million (about 33 percent of the total
cost of these improvements) through the TDIF Program. The City will identify any other sources of
funding for the selected roadway improvement projects

Sacramento Grid 3.0 Improvements

In addition to the 20 roadway improvements shown in Table 1, the City intends to include a portion of the
cost of the Sacramento “Grid 3.0” in the TDIF Program. This plan, described in “GRID 3.0 - Planning
the Future of Mobility in the Sacramento Central City™ (August 2016) is the City's plan to improve the
downtown grid and accommodate growth. The plan includes about $165 million in improvements to
pedestrian, bicycle, transit and roadway facilities in the Sacramento Central City.

New development that occurs within the Central City will clearly use the facilities in the Grid 3.0
improvement plan. However, new development in other parts of the City will also contribute new auto,
transit, bike and/or pedestrian trips to the Central City and thus should contribute a share of those costs.

DKS used the SACSIM regional travel demand model (that SACOG used to prepare the 2016 MTP/SCS)
to estimate that about 10 percent of total 2036 trips that travel to/from the Central City would come from
new development that occurs within portions of the City of Sacramento outside the Central City. While
new development that occurs within the Central City could be allocated a higher share of the costs of the
Grid 3.0 improvement plan, an allocation of 10 percent of the cost of the Grid 3.0 improvement costs
Citywide is warranted.
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Table 1: Cost Allocation Based on Percent Use of Roadway — City of Sacramento TDIF Program

Percent Use (2036) Foal Coci Cost Allocation
i % PN 0 0S
Feay Project Description Existing Growth (2015 Dollars) | TOIF Program
Uses City Thru | Total (City Growth) Other
Bell Ave. g RGNS 69.0% | 29.2% | 1.8% | 100% | $20,000,000 | $5,845.408 | $14,154,592
East Commerce Way Eﬁ‘é ‘:S’]';‘;’f‘\’ l\c‘n‘(’fai";“gf;::’ Sﬂl‘:g Bt 49.6% | 50.4% | 0.0% | 100% | $3,787.699 $1,908,281 |  $1.879.418
East Commerce Way IE‘:‘;‘:;?&’;‘C‘;;’;;':E"B‘F \:1:‘.; 2‘;; ArendBIVA- 1 sa.0% | 46.0% | 0.0% | 100% | $1,251,204 $575,232 $676,062
Extend East Commerce Way from planned
East Commerce Way Natomas Crossing Drive to San Juan Rd. as a 4 62.1% | 37.9% | 0.0% | 100% | $3,671.780 $1.391.164 §2,280,616
lane road
El Centro Rd. New Overcrossing: El Centro Rd. overcrossing 533% | 46.7% | 0.0% | 100% | $11,900,084 §5,557,815 $6,342,269
Elder Creek Rd. Widen: 4 lanes from Florin Perkins Rd. to South | 6630, | 30304 | 33% | 100% | $10000000 | $3,033,600 | 56966400
re Extension/ alio d Dowe
}:c‘}}:s’;‘;'i,if:}‘_“‘(‘g‘g“l 6 | Roa Realinment: 3 lane Rd. from Power Inn | 69 30, | 30.1% | 0.6% | 100% | $30,000000 | $9.024900 | $20975,100
New all-modal Bridge: between downtown
Sacramento and South Natomas across the
LOWREHErva vower American River. Includes: Auto, transit, |77 60, | 5300, | 0.0% | 100% | $40.000,000 | $9,205.600 | $30.794.400
River Crossing bicycle, and pedestrian facilities. Scale and
features to be determined through need and
purpose study anticipated to begin in 2012
Main Ave. A ot AR i 59.7% | 362% | 4.1% | 100% | $10,500,000 | $3,800,265 |  $6,699,735
=y H e N : {7 H H /.
Main Ave. ::}":;’a:‘;;‘:i’;;:"é‘}'va""‘"" from Rio Linda BIvd. | <) 500 | 4390 | 3.9% | 100% | $9.000000 | $3.947.490 | $5.052.510
Natomas Crossing Dr. | New Overcrossing: Natomas Crossing Dr. at [-5 60.0% | 40.0% | 0.0% | 100% | $11,900,084 $4,761.819 $7,138,265
Power Inn Rd. Widen: 6 lanes from Fruitridge Rd. to 14th 76.6% | 20.7% | 2.7% | 100% | $30,000.000 | $6,207,900 | $23,792,100
3
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Table 1: Cost Allocation Based on Percent Use of Roadway — City of Sacramento TDIF Program

Percent Use (2036) D — Cost Allocation
o : S olal Los
Facility Peoject Description Existing Growth (2015 Dollars) | TDIF Program
Uses City | Thru | Total (City Growth) Other
:nsm‘r‘cffl‘;ﬂ:’ds BIVd. | Richards Bivd. and I-5; reconstruct interchange | $9.1% | 37.5% | 3.4% | 100% | $89,000,000 | $33388350 | $55.611,650
Widen: 6 lanes West El Camino Interchange.
W, El Camino Ave. Includes: bike lanes at I-80 / Natomas Main 77.5% 22.2% | 0.4% | 100% | $30,000,000 $6,634,000 $£23.346,000
Drainage Canal
Je . g .
S. Watt Ave. ;\r::?:r?&_;c]::ﬂes from Elder Creek Rd. to 64.5% | 27.6% | 7.9% | 100% | $20,000,000 | $5.524.200 | $14.475.800
E'[Q\g‘:)fc";;;ﬁn - 1\;1:;0“: 6 lanes from Fruitridge Rd. to Kiefer 60.7% | 32.3% | 7.0% | 100% | $10,000,000 $3,229.100 |  $6.770,900
}\:'g‘gﬂigm:if;z“ New Overcrossing: Meister Wy. / Hwy. 99 31.8% | 68.2% | 0.0% | 100% | $8,195.118 $5.590,136 |  $2.604,982
SR 99 Elkhorn In Sacramento County :Expand the Elkhorn
Boulovanl Lotashianiss Blvd. interchange on Route 99 to accommodate 60.5% | 24.8% | 14.7% | 100% | $11,085,277 $2,744.604 $8.340,673
' €¢ | the widening of Elkhorn Blvd. from 2 to 6 lanes
5th and 6th Streets E’I‘;E:f dsm[;‘]‘i‘;ays between Railyards Blvd and | 35 o0, | 6750, | 0.0% | 100% | $30.000.000 | $20.158.073 | $9.841.927
ﬁ'e‘:;’:::’;ion Project | Phases 2and 3 87.5% | 12.3% | 0.1% | 100% | $30,000,000 $3,701,440 |  $26,298,560
Total Roadway Improvements | $410,291,336 | $136,249.376 | $274,041,960
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Abstract

The external trip estimation is important but_usuall i

medium urhan areas, This research develops a cost-effective method to forecast external trips from an economic
point of view. Ag 3 X (ED by : s was initiated to represent loc ic
characteristics i i ) v » significant in predicti arnal trips. Based on recent survey

data, separate external trip models were developed by urban categories. The new models minimize data requirements
and are casy to use. They appear transferable to other small and medium urban areas.

© 2012 Published by Elsevier B.V. Selection and/or peer review under responsibility of Beijing Jiaotong
University [BJU], Systems Engineering Society of China (SESC) Open access under CC BY-NC-ND license.

Keywords: external trip; economic; regression; travel demand model; small and medium urban arcas

1. Introduction
1.1. Background
Transportation planning in small and medium sized urban areas is becoming more and more important.

U.S. census shows about 52% of U.S. residents live in small cities with populations less than 50,000, and
22% live in medium urban areas with populations between 50,000 and 200,000 (U.S. Census Bureau,

" Corresponding author. Tel.: (86) 13922186675; fax: (86) 20-22905610.
E-mail address: qianz1978@gmail.com.

1877-0428 © 2012 Published by Elsevier B.V. Sclection andfor peer review under responsibility of Beijing Jiaotong University [BJU], Systems
Engineering Society of China (SESC) Open access under CC BY-NC-ND license.
doi: 10.1016/).sbspro, 2012.04.101
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2000). As a recent survey indicated, all U.S. MPOs (population > 50,000) have planning procedures for
travel demand forecasting (TRB, 2007) to obey federal law. Some states, like North Carolina, extend the
planning requirement to all municipalities regardless of size. Such smaller communitics have sizable
external trips, which thus affect the whole transportation planning process and decision-making.

The total traffic crossing an area’s cordon line is comprised of through and external trips. When both
the origin and destination of a trip are outside the cordon line, the trip is termed a through trip or external-
external (E-E) trip. When only one end, either origin or destination, is within the study arca, the trip is
termed an external trip. External trips can be classified further into external-internal (E-I) or internal-
external (I-E) trips, depending on the origin of a trip outside the study area or not. External and through
trips are typically split at each external station, because separate origin-destination (O-D) tables need to
be developed in travel demand modelling process. Therefore, good estimate of total external trips is
desired.

Two reasons motivate this research. First, the local employment types and magnitudes represent the
economic characteristics which significantly impact external trips. Second, the employment data is
generally readily available from online sources of U.S. census, thereby making the possible new method
easy to use,

1.2. Problem statement

Historically, the most popular method for collecting external trip data is to perform a roadside intercept
survey at study area’s cordon. However, very few roadside surveys have been conducted in recent years,
primarily because of rising costs and the concern that stopping vehicles on the highway would be
perceived as an unacceptable intrusion on the motorist (Martin, et al, 1998), Compared to large urban
areas, performing surveys is not as feasible in smaller communities because most such areas have few if
any financial and personnel resources to conduct an expensive survey. This cost issue supports the need
for a cost-effective planning procedure in small or medium urban areas.

Some areas are using traditional through trip models to indirectly predict external trips (Martin, et al,
1998). This approach has been weakened by limitations of the traditional through trip models: (1) they
are only suitable to small urban areas with population less than 50,000, and (2) they require intensive
classified traffic counts, especially truck traffic data, which arc not always available or expensive to
collect. Therefore, a simple external trip forecasting mcthedology with minimum data collection is
desired by smaller urban areas.

2. Literature review

The cffort on studying external trips has been much less intensive than for internal trips. The primary
reason is very little is known outside the planning area. Modlin (197!) provided a multiple regression
equation to estimate I-E and E-I trip split based on community’s employment characteristics. It is the
only reference directly studying external trips can be found. Although this method was not widely used it
motivated an approach to analyze external trips from an economic point of view.

In current modeling practice, through trip ends are firstly estimated and then subtracted from ADT to

obtain external trips at each external station. NCHRP Report 365 (Martin, et al, 1998) represents an
indirect approach to estimate cxternal trips in small communities (population < 50,000) where an external

survey is not available or possible. It is the traditional mecthod being uscd by some arcas. This
methodology apply a through trip model (Modlin, 1982) to develop the through trip matrix based on
urban population, highway functional classification, ADT, percentage of trucks and route continuity, and
subtract the through trip totals from ADT counts at external stations. The remainders represent the
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overall control totals by station for external trips. i 1L

ignored by assuming E-T trips equal I-E trips in a typical daily period. Pigman (1978) also created an
empirical through trip model. However, this model has not seen widespread use due to less accuracy
(Chatterjee, et al, 1989). Other methods of developing through trip tables include the gravity-model
structured equations recommended by Quick Response Freight Manual (Cambridge Systematics, 1996)
and an improved version proposed by Horowitz (2000). Both methods focus on through trip distribution

between external station pairs and assume through trip ends are already known at each external station.
In recent years some new researeh shows that extemal trips_are stronglv related to_community’s
. yomiczcharacter hich 1e-kev: determinant-of -externa Anderson (2005, 2006)
etermmed an interaction between sma]! communltles and nearby major cities (or highway facilities). His
studies indicate that the city of interest is not an isolated island and that the economic activities in the
7\ market area surrounding a city impact through and external trip patterns. Another recent research (Han

and Stone, 2008) clarifies the definition of nearby major city in through trip estimation and statistically
approves the significant influence of a study area’s economic context on patterns of through trips and,
eventually, the external trips.

3. Data collection
3.1. External O-D survey data

In 2005, the authors contacted cities and state agencies through U.S. which were known to have recent
external survey studies. In addition, the members and friends of TRB Committee ADA30 (Transportation
Planning for Small and Medium-Sized Communities) were asked for data. Twenty-three agencies in five
states responded and afforded their survey reports. Data cleaning eliminated study areas that are located
on the U.S. border or that are large metropolitan cities. The resulting data set used for this research
includes 16 different study areas in_Alabama (AL). North Carolina (NC) and Texas (TX). Table 1
summarizes these communities by two urban categories: small urban areas (populations < 50,000) ang \F/\

medium urban areas (populations > 50,000). In this research, survey data from communities in Alabarda
and Texas were randomly selected for model development, and the remainders in North Carolina wgre }LID"”

used for model performance evaluation. ‘é'éfb

1_cach dv area, a one-way (inbound or outbound) or two-wa VeV was nduc dlocture“\
lhrﬂugh tl']p Eﬂd.S . 113 -. 1] {4z *11ds and i; lernal-extemnat (1=E ) TIr nbemanly Atar ']Q

ﬁ Related dnaly 15 validated that_one-way surveys and two-way sur DIO onsistent
i : > . Therefore, all external trips measured as percentage of

total ADT ends that enter or leave the study area can be obtained from the survey to develop a new

ave lﬁrger share of external tnps

3.2. Employment data

u. S cconomic census organizes employment data by dtffercm sectors defined by North American
Industry Classification System (NAICS) (U.S. Census Burcau, 2002). NAICS is a unique, all-new

: > . ' ”“’“’Xv
E00peanbes — Covnly L %SLMM&%#{E:;*; %ze“;jm

e EDC de S

14-0245 Publcggm&emgc»%m 1@?‘(":‘1\@)



Zhe Qian et al. / Procedia - Social and Behavioral Sciences 43 (2012) 284 - 293 287

system for classifying busincss establishments and was adopted in 1997 to replace the Standard Industrial
Classification (SIC) system. The business data is updated cvery five years from national, statewide to
local (county and city) levels. Table 2 lists NAICS economic sectors.

Table 1. Summary of external survey data

C:;Jtrcl:;:ry Commurity Population (1) Employment Syt:::f St: t?:ns SI:,S: d TE::): (15; )
Alexander City, AL 15,008 22,009 2004 6 Inbound 43.85
Arab, AL 7.174 4,724 2004 4 Inbound 56.78
Hartseile, AL 12,019 5919 2004 4 Inbound 49.38
Small Roanoke, AL 6,563 3,377 2004 4 Inbound 64.39
Russellville, AL 8,971 6,927 2004 4 Inbound 63.61
Troy, AL 13,935 8,609 2004 5 Inbound 55.29
Pilot Mountain, NC 2912 2,214 1995 7 Two-way 34.66
Goldsboro, NC 86,752 42,126 2003 32 Two-way 74.22
Jacksonville, NC 95,179 86,270 2002 9 Two-way 80.80
Wilmington, NC 172,322 97,410 2003 8 Qutbound 92.76
Brazos County, TX 152,415 47375 2001 15 Two-way 83.74
Medium Longview, TX 256,152 86,314 2004 60 Two-way 77.34
Midland/Ector County, TX 237,132 88,017 2002 19 Two-way 9293
San Angelo, TX 88,439 34,772 2004 23 Two-way 90.02
Texarkana, TX 129,749 43,467 2003 16 Two-way 72.75
Tyler, TX 174,706 73,898 2004 32 Two-way 81.90

(1) Population are from 2000 census, except Pilot Mountain, NC with 1995 data.

Table 2. NAICS economic sectors

NAICS Code NAICS Economic Sectors Symbol
11 Agricuiture, Forestry, Fishing and Hunting AFFH
21 Mining MIN
22 Ulilitics UTIL
23 Construction CONS

31-33 Manufacturing MANU
42 Wholesale Trade WHOLESALE

4445 Retail Trade RETAIL

48-49 Transportation and Warchousing TRANS
51 Information INFO
52 Finance and Insurance FINANCE
53 Real Estate and Rental and Leasing ESTATE
54 Professional, Scientific, and Technicat Services PSTS
55 Management of Companics and Enterprises MANA
56 Administrative and Support and Waste Management and Remediation Services ASWMRS
61 Educational Scrvices EDU
62 Health Care and Social Assistance HCSA
7 Ants, Entertainment, and Recreation AER
72 Accommodation and Food Scrvices AFS
81 Other Services (cxcept Public Administration) os
92 Public Administration PA
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Each employment sector is associated with a group of external trips with a specific trip purpose.
Therefore, the total external trips commuting with a study area are comprised of different trip groups with
different purposes of working, shopping, entertainment, and so on. In other words, employments in
different economic sectors have their own industrial characteristics and should have different
contributions to extemnal trip generation in communitics. In this research, a concept of “Employment
Index (EI)” was developed to represent local economic characteristics of study arcas. Employment Index
is defined as below.,

LE’"P/"Z} LEmp, Local employment share of NAICS cconomic scctor j

j = " =
SE"W/Z; SEmp, Statewide employment share of NAICS economic sector j
where,
El; = Employment index for NAICS economic sector j in local area;
LEmp; =Number of employees for NAICS economic sector j in local area;
SEmp; =Number of employees for NAICS economic sector j in the state where the local area is.

Any study area has a set of Els corresponding to NAICS economic sectors. Each El is a ratio of the
local-level percentage of employment to the corresponding statewide-level percentage of employment, for
a specific NAICS economic sector. An EI represents a study area’s relatively attractive power in the
statewide context, which is caused by the magnitude of employment in the corresponding economic
sector. Therefore, it is intuitively reasonable that a rational combination of explanatory Els can
summarize a community’s unique economic complexion that affects external trip generation.

To be consistent with study years of external surveys as much as possible, 2002 NAICS data was used
to obtain values of Employment Index in this research. Some areas only have a range of number of
employees for NAICS economic sectors. Average employments were used for these situations.

4. Methodology

arch_is to efficiently predict the percentage of external trips of total ADT crossing stud
area’s_cordon line. Because ADT is usually known at external stations, extemal trip ends can be
determined given the percentage of external trips. The methodology includes the following steps: (1)
Comparison of percent external trips between urban categories; (2) Regression model development by
scenarios; (3) Model assumption validation; (4) Model performance evaluation.

As two urban categories exist, the model could be separate for each category or combined for both, A
scenario design is conducted first. It determines if it is necessary to split data set for developing two
individual models by urban categories or whether one model and one combined data set is sufficient. A
multiple regression analysis was conducted to build the relationship between percent external trips in the
study arca and local Employment Index. A stepwise selection procedurc was used to select the most
significant Employment Index at a 95% confidence Ievel. By evaluating the goodness of fit with survey
data, the best model was chosen from candidate models developed under different scenarios. Then, the
model assumptions are examined. Finally, the predictive power of the final model was evaluated by
comparing to observed data.

5. Model development

The external survey data from six small urban areas in Alabama and six medium urban arcas in Texas
was uscd for model development.
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A two-step hypothesis test procedure was firstly conducted to compare external trips, as percentage of
AADT at all external stations, between small and medium urban areas: (1) test the equality of two sample
variances, and (2) test the equality of two sample means. The test of sample variances results in an F-
value of 1.11 and a p-value of 0.9083, which indicates the percent exteral trips observed in small and
medium urban areas have the same variances. Assuming equal population variances, a pooled /-test was
subsequently conducted to compare sample means. This hypothesis test produces a ¢-value of 6.13 and a
p-value less than 0.0001, which strongly proves the percentage of external trips in medium urban areas is
significantly greater than that of small urban areas. This result is consistent with the findings of previous
studies (Martin, 1998; Modlin, 1982). It leads to an intuitive modeling framework of two separate models
by urban categories. However, a single model based on combined data may be more appealing because
of an enlarged sample size for analysis. Therefore, two scenarios were designed for the model
development:

e Scenario 1 (separate models)
- Use small urban arca data for small-city model development.
- Use medium urban area data for medium-city model development.
e  Scenario 2 (single model)
- Combine small and medium urban arca data for a single model development.
- Include a dummy variable (equal to I if urban population less than 50,000; equal to 0
otherwise) to distinguish urban category.

Under each scenario, significant Employment Index was sclected by a stepwise selection procedure
with a 95% confidence level from candidate Employment Indices of all NAICS economic sectors. Table
3 presents the model parameter estimates.

Table 3. Model estimation resuits

Variables Small City Model (Scenario 1) Medium City Model (Scenario 1) Single Model (Scenario 2)
Cocff. F-value p-value Coeff. Fevalue p-value Coeff. F-value p-value
Constant 59.64 58.66 83.11
Smalt -27.56 37.59 0.0001
MIN 12.01 19.58 0.0214
WHOLESALE -1.56 27.07 0.035
ESTATE -1.38 1168.82 0.0186
ASWMRS -2.16 9.41 0.0374
AER 31.76 18.11 0.0131
R-Square 1.00 0.82 0.79

(1) Small is a dummy variable, 1 = small city, 0 = medium city.
6. Model explanation and selection

Under Scenario 1, the separate models show the external trip generation is statistically related to local
Employment Indices. However, the modeling results indicate small and medium urban areas have
different explanatory Els. It is consistent with the fact that different industrial and socioeconomic factors
impact external trips in different sized urban areas. For a small urban area, it is interesting to find the
mining industry has a positive influence on external trip generation. It is reasonably true in Alabama
where the model data was collected. Mining is one of the state’s key industries and attract extensive flow
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of workers. The magnitude of local employment on wholesale trade, real estate and rental and leasing,
and administrative and support and remediation services arc all more likely to decrease external trips
commuting to the study arca. This may be capturing commercial and residential centers widely located at
the fringe arcas of small cities and towns, which are key origins or destinations of daily trips. For a
medium urban arca, the amount of external trips is likely to be associated with increasing arts,
entertainment and recreation services. This finding does not conflict with our common sense that a larger
urban area usually hosts more cultural and recreational services which generates a large number of home-
based other or non-home based trips.

Under Scenario 2, the single model only includes the urban category dummy variable, which implies
all Els are not significant variables after the model accounts for the significance of urban size based on
the combined dataset. If the single model is used, all study areas within the same urban category would
have the same estimated external trips. The expected results from the single model do not reflect the
external trip patterns observed in the real world and thus are less reasonable compared to separate models
in Scenario 1.

The two separate models developed under Scenario 1 obviously have better goodness-of-fit with
observed data (R* = 1.00 for small-city model and R? = 0.82 for medium-city model) than the single
model [R2 = 0.79). Thercfore, the separate models are considered superior to the single model and are
recommended for use.

7. Model assumption validation

The two basic assumptions made for developing a multiple regression model are: (1) crrors are all
normally distributed, and (2) all errors have the same variance. The residuals of the recommended
separate models were analyzed to confirm the model assumptions are not violated.

In this research a Q-Q plot (Johnson and Wichern, 2002) was applied to test the assumption of
normality of model errors’ distribution. This plot orders the data against the corresponding normal
quantiles. Normality is not indicated if the points deviate from a straight line. Fig I1(a) and 1(b) show the
Q-Q plots for residuals of the small-city model and medium-city model respectively. It can be observed
that the points approximately liec on a straight line in both plots. The conclusion of the linear relation
between the ordered residuals and the corresponding normal quantiles is also strengthen by the resulting
correlation coefficients with values of 0.94 and 0.96 (a value of 1.0 represents a straight line) for small-
city model and medium-city model respectively.

0.03 67
Correlation Coeffickent = 0.94 * Correlation Cocfficient =0 96 "
0.02 a
P
3 001 E 2
2 * 3 *
£ 000 * L
@
0.01 2 ¢
Y @
. *
002 4
2 1 0 1 2 2 1 0 1 2
Normal Quantiley Normal Quantiles
Fig 1(a). Q-Q plot of small-city model Fig 1(b). Q-Q plot of medium-city model
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Figure 2(a) and 2(b) show the residual plots of small-city model and medium-city model, respectively.
Both of the plots show residuals have no trends and are contained in a horizontal band. This means the
residuals of each models are independently and randomly distributed with a constant variance.
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Fig 2(a). Residual plot of small-city model Fig 2(b). Residual plot of medium-city model

8. Model performance evaluation
One small city (Pilot Mountain) and threc medium urban areas (Goldsboro, Jacksonville and
Wilmington) in North Carolina were examined to evaluate the predictive power of the recommended

separate models. Table 4 compares the estimates and observed results.

Table 4. Model performance evaluation

Urban Case City Model Used Observed External Trips Predicated l;:(lcm:tl Trips R-Square
Category (%) (%0)
Small P'TOt. Small-city Model 34.66 56.05 n/a
Mountain
Goldsbhoro 74.22 75.34
Medium Jacksonville bledium:city 80.8 §2.93 0.67
Model
Wilmington 92.76 100

The comparisons show that the medium city model provides satisfactory estimation of percent external
trips. The predicted values of all three medium-sized case urban areas are close to observations and yield
an overall coefficient of determination (R?) with a high value of 0.67. The small city model seems to
produce acceptable external trip estimation for Pilot Mountain, North Carolina, although there are
insufficient samples of small cities to strengthen this conclusion. As expected, the new model forecasts
higher external trips in medium sized cities than that in small cities.

9. Conclusions

In this research, a concept of Employment Index by NAICS economic sectors was initiated to simulate
a community’s unique economic characteristics in statewide context. This factor is statistically
significant in predicting external trips. Different from traditional external trip forecasting approaches, the
new models only require state and local employment data that is easily obtained from U.S. economic
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census. The minimal data input makes the new models extremely easy to use and cost-cffective in
application, compared to expensive external surveys and traditional modeling methods.

The methodology proposed by this research is applicable and transferable to other local datasets. By
thoroughly performing this methodology, the resulting models are expected to be more reliable as
calibrating database increases. The small-city model has a perfect fit with survey data from Alabama. It
needs more data to strengthen the conclusion of the model’s transferability to other small arecas. The
medium city model shows clear transferability to other medium cities, especially in North Carolina.

The new economy-based models may be used in two diffcrent ways for travel demand modeling:

(1) In areas where the traditional modeling method is being used, the new models can be used to
calibrate the control totals of external trips and then proportionally adjust external trips at
external stations.

(2) In arcas where an external survey and traditional modeling method are not available or possible,
the control total of extemnal trips can be easily predicted by the new models and then assigned to
cach external station based on local knowlcdge.

The good external trip estimates by the new models can improve the whole travel demand forccasting
process in sialler areas that have insufficient resources to conduct external surveys. Cities with growing
fringe arca and sizable inter-city traffic flows can particularly benefit from the ncw models while

proposing and evaluating commuter routes or inter-city transit services. In areas where external surveys
may be supported, transportation professionals can borrow the models to perceive a big picture of
external trip patterns prior to conducting surveys. It will be helpful to select efficient sampling
approaches so as to avoid overspending on an expensive data collection effort,
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Phoenix External Travel Survey — Executive Summary

Table 1
Survey Samples
Percent of
Surveyed|Outbound)Outbound {Inboun
Site [Site Location Trips @t/’ Traffic Coun
Surveyed
1 |SR-85 at Patterson Road 403 3,091 13.0% 2,726
2 |Oid U.S. 80 at Gila River 55 105 52.4% 93
Salome Highway east of
3 Courthouse Road 69 155 44.5% 156
4 |I-10at477" Avenue 647 7,264 8.9% 8,810
5 |U.S.60 at 355" Avenue 248 582 42.6% 574
U.S. 93 at Maricopa/Yavapai
6 County Boundary 444 4,073 10.9% 3,740
I-17 at Maricopa/Yavapai
7 County Boundary 1,003 16,513 6.1% 15,489
SR-87/Beeline Highway east
8 of Bush Highway 541 3,308 16.4% 3,383
SR-88 south of First Water
9 Road (counts only) n/a 1,156 na 1,086
U.S. 60 about 3 miles
10 southeast of Goldfield Road 861 10,357 9.3% 15,104
Ocotillo Road east of
11 Meridian Road 298 1,603 18.6% 1,507
12 ggt::house Road at Combs 242 944 25.6% 928
Hunt Highway 1.7 miles east
13 of Ellsworth Road 322 1,312 24.5% 1,368
Gilbert Road south of Hunt
14 Highway (counts only) n/a 1,029 n/a 1,066
SR-87 at SR-87/SR-587
15 Junction 475 5,319 8.9% 4,753
16_|I-10 south of Hunt Highway 677 19,465 3.5% 19,343
SR-347/Maricopa Road
17 south of Hunt Highway 464 4,741 9.8% 5,373
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