Scope of Work

Integration of Transportation Data for CCOS Domain 

and Run DTIM for Entire Modeling Domain

Alpine Geophysics

Task 1:
Work Plan (10 pages or less)


A preliminary budget and schedule are presented at the end of this document.  The projected cost of the study is $115,200.  The project is expected to be completed within 24 months from the start of the project.


Prepare a task oriented statement of work which will serve to finalize how the study will be conducted.  The goals of the project are as follows:

· create gridded, hourly on‑road mobile source emissions  estimates of PM, CO, NOX, and TOG which are representative of an ozone season episode and a winter episode for the base  year 2000;

· provide a cost and schedule estimate to create more refined PM estimates (i.e. EC, OC, SO2, SO4, NH3, Na, Ca, K, Mg, and other PM) in lieu of a total PM estimate;

· transfer data and estimation software to the ARB and provide necessary training so that ARB staff can generate additional on‑road mobile source emissions estimates using other data sets. 


Conduct a one hour teleconference kickoff meeting with the following suggested participants:

· Andrew Ranzieri, Ed Yotter, Dennis Wade, Debbie Niemeyer (UCDavis) ‑‑ CARB 

· Cyndi Loomis, Jim Wilkinson, ‑‑ AG, LLC


Other appropriate participants will be identified by the project sponsors.  The purpose of the call is three‑fold: (1) restate the goals of the study; (2) identify the contacts to be used to gather the data for the study; and (3) agree to a problem resolution procedure.


By identifying the data sources at the initial stages of the study, we will be able to contact them in an effort to develop a preliminary assessment of the data (i.e. availability, format and content) and identify problems, and potentially identify alternatives, early in the study.   The data can be grouped into three categories: meteorological, transportation,  and software.  AG has already obtained the most recent version of DTIM  (version 3.1) from Caltrans and MVEI7G from ARB; however, DTIM was delivered only as an executable file (i.e. no source code was delivered).  Because it  may be necessary to modify DTIM to support the needs of this study, we request that ARB take the appropriate steps to obtain the DTIM version 3.1 source code from Caltrans.


The transportation data, to be obtained from ARB, the air districts, COGs and/or the groups who have transportation planning responsibilities within the air districts, include the link/zone‑based transportation network, the link‑based hourly VMT by vehicle type for the episode of interest, the link‑based hourly speeds data by vehicle type, I/M program data by network, link‑based vehicle mix, and the starts/parks/stables by network.  The meteorological data, which will be provided by ARB, consists of  the gridded, hourly two meter temperatures which are representative of the episode  to be modeled.  It may also be necessary to include the hourly precipitation rate since this value is necessary for determining whether or not fugitive dust from roadways contributes to the PM mass.


The preliminary air basins from which data will be needed to conduct the study include the following:

· North Coast (counties of Del Norte, Humboldt, Mendocino, Sonoma, and Trinity);

· Lake County;

· Sacramento Valley (counties of Butte, Colusa, Glenn, Placer, Sacramento, Shasta, Solano, Sutter, Tehama, Yolo, and Yuba); 

· Northeast Plateau (counties of Lassen, Modoc, and Siskiyou);

· Mountain Counties (counties of Amador, Calaveras, El Dorado, Mariposa, Nevada, Placer, Plumas, Sierra, and Tuolumne); 

· Lake Tahoe (counties of El Dorado, and Placer); 

· San Joaquin Valley (counties of Fresno, Kern, Kings, Madera, Merced, San Joaquin, Stanislaus, and Tulare);

· San Francisco Bay (counties of Alameda, Contra Costa, Marin, Napa, San Francisco, San Mateo, Santa Clara, Solano, and Sonoma); 

· North Central Coast (counties of Monterey, San Benito, and Santa Cruz);

· South Central Coast (counties of San Luis Obispo, Santa Barbara, and Ventura);

· South Coast (counties of Los Angeles, Orange, Riverside, and San Bernardino);

· Mojave Desert (counties of Kern, Los Angeles, Riverside, and San Bernardino); 

· Salton Sea (counties of Imperial and Riverside); and 

· Great Basin Valley (counties of Alpine, Inyo, and Mono). 

In other words, the only air basin that is not included in the domain is San Diego county.  Depending on the final extent of the modeling domain, the only air districts that we are not likely to need transportation data from include Siskiyou, Modoc, San Diego, and Imperial.  The council of governments that we may have to contact include the following (list can be found at http://www.abag.ca.gov/abag/other_gov/rcg.html):

· MTC

Metropolitan Transportation Commission (SF Bay Area MPO)      

· COFCG

Council of Fresno County Governments 

· Kern 

Council of Governments 

· MCAG

Merced County Association of Governments  

· SAAG

Stanilaus Area Association of Governments  

· SACOG

Sacramento Area Council of Governments    

· SCRTPA

Shasta County Regional Transportation Planning Agency

· SEDD & SPO
Sierra Economic Development District & Sierra Planning




Organization

· SJCOG

San Joaquin Council of Governments 

· SLOCOG

San Luis Obispo Council of Governments

· AMBAG

Association of Monterey Bay Area Governments                 




Nick Papadakis E‑mail: ambag@mbay.net  




Max Bridges E‑mail: sbpubwks@lx.netcom.com  

· KCAG

Kings County Association of Governments 




(No Web Site available)




Bill Zumwalt E‑mail: bzumwalt@co.kings.ca.us 

· TCAG

Tulare County Association of Governments 





(No Web Site available) 




Doug Wilson E‑mail: pwd@lightspeed.net  

For COGs such as the San Luis Obispo Council of Governments (SLOCOG) which do not maintain a transportation network, the California statewide model results will be used.  It is also possible that the SCRTPA and the SEDD & SPO also do not maintain transportation networks in which case, the California statewide model results will be used.  For other areas such as the South Coast Air Basin, data from other studies, for example SCOS, will be folded into the proposed effort.

Deliverable: Kickoff meeting minutes, Workplan

Hours:16

Task 2:
Conduct Survey of Existing Data



Collect Transportation Networks



Collect Available Demographic Data



Obtain Base Year 2000 Link‑based Speeds and VMT


  
Obtain Current Versions of DTIM and EMFAC99



Obtain UCDavis Data and/or Adjustment Algorithms

  

Obtain Representative Meteorology


A preliminary survey of the various transportation planning organizations will be conducted to determine to what extent the data needed to conduct the proposed study are available.  The survey will also serve to help identify key contacts, the formats in which the data can be delivered, the media on which the data can be delivered, and the time frame which data can be delivered.  Where possible, working versions of the transportation networks will be obtained from the thirty or so air districts/council of governments (final number to be determined in consultation with the project sponsors) in the modeling domain.  Depending on the results of the survey, and the ability and willingness of the transportation planning agencies, final versions of the networks and associated data will be collected prior to the final effort of developing the emissions estimates.  A complete graphic of the air district boundaries can be found at http://arbis.arb.ca.gov/emisinv/maps/statemap/dismap.htm. 


In conjunction with obtaining the transportation networks, obtain, where  possible, the link/zone‑based transportation network, the link‑based hourly VMT by vehicle type for the episode of interest, the link‑based hourly speeds data by vehicle type, I/M program data by network, link‑based vehicle mix, and the starts/parks/stables by network.  Of note, most transportation data are developed for three peak and sometimes for one off-peak periods of the day.  Because hourly data will be needed for the proposed study, algorithms will need to be developed to split the peak/off-peak data into hourly values.  The algorithm development is currently being conducted under separate contract to the ARB at UCDavis.  Where possible obtain the data on by day‑of‑week as well as hour‑of‑day basis.  Obtain day‑of‑week and hour‑of‑day speed and VMT adjustment profiles where more resolved data are not available; however, in most cases, these data will be delivered as a component of the work that Dr. Niemeyer of the University of California at Davis is currently conducting under contract to the Air Resources Board.  Obtain VMT growth profiles where future year VMT are not available.  In cases where hourly and/or day‑of‑week variations in the data are not available, the data will be temporalized based on ongoing work that is being conducted at UCDavis.  Of note, it is not clear whether any UCDavis data will be ready to conduct this study within the proposed schedule for the project which is currently six months in duration.  As the study progresses, the project participants will determine whether interim on-road mobile source emissions inventories will be generated (i.e. under the proposed six month schedule), or whether a no cost extension will be implemented to extend the project until the time that the UCDavis data becomes available in which case, draft final on-road mobile source emissions inventories will be developed.


As part of the transportation network and data collection effort, any related demographic data (e.g. population counts, housing counts, commercial districts, mercantile) will also be collected, where possible, from the various agencies.  The data will only be accepted in electronic format and data dictionaries must also be available.  The demographic data will be given to ARB in an “as in” format.  That is, Alpine Geophysics, LLC will simply act as a conduit to collect demographic data from the various agencies and deliver the data to the ARB.  Alpine Geophysics, LLC will make no effort to manipulate the data.


As stated previously, the executable version of DTIM v.3.1 has already been obtained from Caltrans.  The Direct Travel Impact Model (DTIM) links the vehicle activity estimates obtained from transportation models (e.g., EMME/2, MINUTP, or TRANPLAN) with emission rates from EMFAC to produce spatially and temporally resolved mobile source emission inventories.  However, it may be necessary to modify one or more components of DTIM v.3.1 to complete the proposed study; hence we request that ARB obtain the DTIM v.3.1 source code from Caltrans for use on the proposed study.  The EMFAC model is used to generate California-specific onroad mobile source emissions factors.  Although EMFAC7g with July 1998 corrections (http://www.arb.ca.gov/msei/mvei/instal7g.htm) is the current version of EMFAC, the project sponsors have indicated that EMFAC99 will be available in time for use in the proposed study.


The project sponsors will provide the necessary gridded, hourly meteorological data (i.e. two meter temperatures and surface precipitation) for the typical ozone season and winter day or episode to be modeled.


The emphasis of this task is data collection and not data development.  If data gaps are found, work will be stopped on the study to determine the best course of action to continue the proposed study under the allotted project resources.  As part of the reassessment for continuing with the study, the budget and schedule implications of continuing the work under an alternative direction will be determined.

Deliverable: Technical memorandum listing data bases and their sources 

Hours: 80

Task 3:
Install DTIM and EMFAC99


It will be necessary to install the DTIM and EMFAC99 software to ensure that the software runs properly.  Also, a benchmark data set, presumably available from ARB and Caltrans, will be available to further ensure proper installation.


If the software fails to work as advertised, work will be stopped on the study to determine the best course of action to continue the proposed study under the given project resources.  As part of the reassessment for continuing with the study, the budget and schedule implications of continuing the work under an alternative direction will be determined.

Deliverable: None, work to be documented in monthly progress report 

Hours: 24

Task 4:
Mesh Transportation Networks


Though the transportation networks will be merged into a single, consistent transportation mesh for the purpose of ensuring data continuity across the study domain, the ability of DTIM to handle such a large transportation network is doubtful.  Therefore, the final network will be split into subcomponents which DTIM will be better able to accommodate.


It will be necessary to mesh approximately thirty transportation networks into a single uniform network.  Of note, the final number of transportation networks will be determined during the course of the study.  Further, it will be necessary to fold‑in data from studies such as the SCOS‑97.  This will likely be the most difficult task of the study and will require numerous iterations before a uniform mesh is constructed

Deliverable: Technical memorandum describing the integrated network 

Hours: 320

Task 5:
Link Uniform Mesh and VMT/Speed Data



Create adjustment algorithm where hourly resolved data are not available 


Once a uniform mesh is created, the original VMT and speed data will need to be reassigned to the uniform mesh.  For data that are provided on an daily basis, an adjustment algorithm will need to be created and applied so that hourly data can be computed and assigned to the uniform transportation network.

Deliverable: None, work to be documented in monthly progress report 

Hours: 60

Task 6:
Summertime Inventory, Estimate On‑Road Mobile Emissions for Base Year 2000 


Run EMFAC99 and DTIM to create gridded, hourly on‑road mobile source emissions estimates of PM (tire wear, brake wear, and exhaust), CO, NOX, and TOG.


If the EMFAC99 or DTIM software fails to work as advertised, work will be stopped on the study to determine the best course of action to continue under the given project resources.  As part of the reassessment for continuing with the study, the budget and schedule implications of continuing the work under an alternative direction will be determined.  

Deliverable: Technical memorandum summarizing emissions estimates 

Hours: 120

Task 7:
Wintertime Inventory: Estimate On‑Road Mobile Emissions for Base Year 2000 


Run EMFAC99 and DTIM to create gridded, hourly on‑road mobile source emissions estimates of PM (tire wear, brake wear, and exhaust), CO, NOX, and TOG.


If the EMFAC99 or DTIM software fails to work as advertised, work will be stopped on the study to determine the best course of action to continue under the given project resources.  As part of the reassessment for continuing with the study, the budget and schedule implications of continuing the work under an alternative direction will be determined.  

Deliverable: Technical memorandum summarizing emissions estimates 

Hours: 60

Task 8:
Prepare SOW, Schedule and Cost Estimates to Prepare Estimates of On‑Road Mobile Source PM


At the time EMFAC99 and DTIM are run to estimate PM, CO, NOX, and TOG, an assessment will be made as to the feasibility of estimating the various components of PM emissions (i.e. EC, OC, SO2, SO4, NH3, Na, Ca, K, Mg, and other PM) in lieu of a total PM estimate.  This assessment will take into account ongoing work at the ARB which is focused on improving onroad mobile source PM speciation profiles.

Deliverable: Technical memorandum

Hours:16

Task 9:
(optional) Execute Task 8 Plan

Deliverable: Technical memorandum summarizing emissions estimates 

Hours:??

Task 10:
Technology Transfer to ARB


Transfer all data sets and software to ARB staff and provide training on how to operate software.  Documentation will include data file formats, data flow diagrams, and software execution commands.


Training will include a one day, on‑site seminar at ARB to describe the data sets and software.  Prior to the one day seminar, we will deliver the data sets and software with instructions for installation. Following the one day training seminar, we will provide up to 20 hours of telephone/e‑mail support for questions related to the data sets and software.

Deliverable: Technical memorandum listing transferred data sets and software 

Hours: 40

Task 11:
Final Report and Project Management

· Kick‑off meeting (conference call)

· Monthly e‑mail progress reports

· Final report

Deliverable: Monthly e‑mail progress reports, Final Report 

Hours: 60

Table 1.  Budget.
ARB MVEI/DTIM Project















Alpine Geophysics, LLC

Workplan
Collect Data
Install SW
Mesh Networks
Assign Data
O3 Season
CO Season
PM SOW
Exec PM
Tech Trans
Mgmt





Hours
Hours
Hours
Hours
Hours
Hours
Hours
Hours
Hours
Hours
Hours
Hours
Dollars

Name
 Rate 
Task 1
Task 2
Task 3
Task 4
Task 5
Task 6
Task 7
Task 8
Task 9
Task 10
Task 11
Total
Total

Tesche, T.
 $150.00 











0
 $-   

Emigh, R.
 $125.00 











0
 $-   

McNally, D
 $120.00 











0
 $-   

Loomis, C
 $120.00 
4
40
12
20
20
40
20
8

20
20
204
 $24,480.00 

Wilkinson, J
 $120.00 
12
40
12
300
40
80
40
8

20
40
592
 $71,040.00 

Total Labor Hours

16
80
24
320
60
120
60
16
0
40
60
796
 $95,520.00 

















































Name
 Rate 
Task 1
Task 2
Task 3
Task 4
Task 5
Task 6
Task 7
Task 8
Task 9
Task 10
Task 11
Total


Tesche, T.
 $150.00 
 $-   
 $-   
 $-   
 $-   
 $-   
 $-   
 $-   
 $-   
 $-   
 $-   
 $-   
 $-   


Emigh, R.
 $125.00 
 $-   
 $-   
 $-   
 $-   
 $-   
 $-   
 $-   
 $-   
 $-   
 $-   
 $-   
 $-   


McNally, D
 $120.00 
 $-   
 $-   
 $-   
 $-   
 $-   
 $-   
 $-   
 $-   
 $-   
 $-   
 $-   
 $-   


Loomis, C
 $120.00 
 $480.00 
 $4,800.00 
 $1,440.00 
 $2,400.00 
 $2,400.00 
 $4,800.00 
 $2,400.00 
 $960.00 
 $-   
 $2,400.00 
 $2,400.00 
 $24,480.00 


Wilkinson, J
 $120.00 
 $1,440.00 
 $4,800.00 
 $1,440.00 
 $36,000.00 
 $4,800.00 
 $9,600.00 
 $4,800.00 
 $960.00 
 $-   
 $2,400.00 
 $4,800.00 
 $71,040.00 


Total Labor Cost

 $1,920.00 
 $9,600.00 
 $2,880.00 
 $38,400.00 
 $7,200.00 
 $14,400.00 
 $7,200.00 
 $1,920.00 
 $-   
 $4,800.00 
 $7,200.00 
 $95,520.00 


ODCs















 Mail 












 $-   


 Reproduction 












 $-   


 Computer 












 $-   


 Travel 










 $1,500.00 

 $1,500.00 


 Subcontractor 












 $-   


Dr. Niemeyer, UCDavis

 $500 



 $5,000 









 Total ODCs 

 $500.00 
 $-   
 $-   
 $-   
 $5,000.00 
 $-   
 $-   
 $-   
 $-   
 $1,500.00 
 $-   
 $7,000.00 


















Total Labor & ODCs

 $2,420.00 
 $9,600.00 
 $2,880.00 
 $38,400.00 
 $12,200.00 
 $14,400.00 
 $7,200.00 
 $1,920.00 
 $-   
 $6,300.00 
 $7,200.00 
 $102,520.00 


G&A
10%
 $242.00 
 $960.00 
 $288.00 
 $3,840.00 
 $1,220.00 
 $1,440.00 
 $720.00 
 $192.00 
 $-   
 $630.00 
 $720.00 
 $9,532.00 


Subtotal

 $2,662.00 
 $10,560.00 
 $3,168.00 
 $42,240.00 
 $13,420.00 
 $15,840.00 
 $7,920.00 
 $2,112.00 
 $-   
 $6,930.00 
 $7,920.00 
 $112,052.00 


Fee
3%
 $79.86 
 $316.80 
 $95.04 
 $1,267.20 
 $402.60 
 $475.20 
 $237.60 
 $63.36 
 $-   
 $207.90 
 $237.60 
 $3,145.56 


















Total

 $2,741.86 
 $10,876.80 
 $3,263.04 
 $43,507.20 
 $13,822.60 
 $16,315.20 
 $8,157.60 
 $2,175.36 
 $-   
 $7,137.90 
 $8,157.60 
 $115,197.56 




