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1.0 INTRODUCTION 
WSP USA, Inc. (WSP) has updated this this Air Toxics Emissions Inventory Plan (ATEIP) originally prepared by 

Golder Associates, Inc. upon the request from the Santa Barbara County Air Pollution Control District (SBCAPCD 

or District) on behalf of the City of Lompoc. Pursuant to the SBCAPCD request, this ATEIP follows the SBCAPCD 

guidelines. The requested electronic copies of the modeling protocol tables are provided on a compact disc. The 

emission inventory prepared data used in the preparation of this ATEIP are for the calendar year of 2018. It is 

intent of the City of Lompoc to use 2018 as the basis for the emissions calculated in the upcoming Air Toxics 

Emissions Inventory Report. 

The City of Lompoc recognizes that this plan must be approved before the Air Toxics Emissions Inventory Report 

can be finalized and submitted to SBCAPCD. The SBCAPCD Guidelines for Preparing ATEIPs and ATEIRs in 

Santa Barbara County (Guidelines) were followed in the preparation of this plan. When possible, specific 

guidelines are identified as the information is provided. 

The following sections provide information regarding the calculation of potential emissions of toxic air 

contaminants (TACs) from the Lompoc Sanitary Landfill and the methodology for modeling the potential impacts 

from TACs. General facility and source information is provided in Section 2.0. Section 3.0 includes sample 

calculations and emission factors. Section 4.0 describes the modeling approach. 

2.0 GENERAL INFORMATION 

2.1 Facility Information 
The Guidelines request the following information be provided for each stationary source: 

 Stationary source name 

 Stationary source identification number (SSID) 

 All facility names and facility identification numbers (FIDs) associated with the stationary source 

 Location (street address, UTM coordinates, including datum) 

 Description of stationary source operations 

 Comprehensive process flow diagram 

 Plot plan of stationary source 

 Aerial photo map 

The permitted name of the landfill is Lompoc Sanitary Landfill. The stationary source identification number is 

8772. There is only one facility identification number and it is 8774. The device identification numbers for the 

facility are presented in Table 1. 
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Table 1: Device Identification Numbers 

Device Device Identification Number 

Municipal Solid Waste Landfill  114827  

Landfill Gas Collection Wells  390237  

Landfill Gas Piping System  390241  

Landfill Gas Blowers  390238  

Condensate Knockout  390240  

Enclosed Flare  390236  

Waste Grinder Engine  114674  

Solvent Usage (exempt)  114829  

Used Oil Tanks (2) (exempt)  114828  

Propane Tanks (2) (exempt)  390242  

Water Storage Tank (exempt)  393005  

The facility is located at the south end of Avalon Street in Lompoc, California. The physical address is 700 S. 

Avalon Street, Lompoc, California 93436. The plot plan is depicted in Figure 1 and the facility boundary is shown 

in the aerial photo map in Figure 2. The UTM coordinates (datum NAD 83) are presented in Table 2. 

Table 2: Facility Boundary UTM Coordinates (starting at the northeast corner and circling clockwise) 

North East 

3834851.5  730995.3  

3834714.3  730996.5  

3834105.6  730998.0  

3833897.6  730966.1  

3834070.3  730286.4  

3834371.3  730341.0  

3834334.6  730433.1  

3834397.2  730519.0  

3834624.5  730596.8  

3834825.1  730596.3  

2.2 Stationary Source Operations 
The Lompoc Sanitary Landfill is a canyon-type municipal solid waste landfill that commenced operations in 1961. 

The facility covers 115.4 acres and the waste disposal footprint is 39 acres. As of January 1, 2019, the mass of 

the waste-in-place at the landfill is 2,314,993 tons. The maximum elevation of the site is 460 feet above the landfill 

and the maximum depth below grade surface is 90 feet. The design capacity of the landfill is 6.1 million cubic 

meters. The estimated closure date for the landfill is 2045. 
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The Lompoc Sanitary Landfill receives approximately 107 tons per day based upon the mass of waste received in 

2018. The landfill operates under a Solid Waste Facility Permit issued by the Santa Barbara County Public Health 

Department Environmental Health Service Division, which allows the landfill to accept up to 400 tons per day of 

municipal waste and receive up to 6,000 vehicles per month. The facility includes various areas for recyclable 

waste including electronic waste. The landfill operations consist of a fill and cover with either clean soil or an 

alternative daily cover (ADC). Alternatives to clean soil include ground wood and green waste, ground 

construction and demolition materials, water treatment plant filter material (WTPFM) and tarps. In 2018 WTPFM 

mixed with clean soil was used for cover. Cover materials are applied at the end of each day to control vectors, 

fires, odors, blowing liter and scavenging. 

The processes at the facility are depicted in the process flow diagram (Figure 3). Waste is accepted and covered 

as previously described. Landfill gas (LFG) is produced by the anaerobic digestion of organic waste in the 

material deposited. Landfill gas is comprised largely of methane and carbon dioxide (CO2) with smaller amounts 

of non-methane organic compounds (NMOC). Some NMOCs are also TAC. 

The LFG is collected through a series of pipes and wells with perforations and routed using blowers to an 

enclosed landfill gas flare. The collection system is estimated to collect 75 percent of the LFG generated through 

anaerobic digestion. The remaining 25 percent escapes from the landfill as fugitive emissions. 

The flare destroys at least 98 percent of NMOCs and converts methane to CO2. The flare must operate whenever 

LFG is being routed to it. The flare temperature is maintained at a high enough level to control the landfill gas 

emissions in accordance with the requirement for 98 percent destruction. 

Green waste is also processed at the landfill. Wood and green waste brought in by self-haul customers is 

processed on site and used as ADC. Source separated green or wood waste material is diverted to a recycling 

area where the material is off-loaded by the customer. A portable grinder powered by a 630 bhp engine is used to 

grind the wood or green waste. The ground wood or green waste is also used as ADC. 

The facility has designated areas for recycling metal and appliances, cardboard, tires, electronic waste, used oil 

and oil filters, concrete and topsoil. 

Condensate is a liquid that is formed when the warm, moist landfill gas is transported through the collection 

system to the enclosed flare. The condensate is collected and periodically injected into the flare where it is 

converted in the combustion chamber into steam and any NMOCs that might be present are destroyed. 

The site is accessed by a paved road. The site haul roads and dumping aprons are watered to maintain dust 

control. Ground roadway material is used in the winter to control dust in the pad area. The material is received at 

no charge at the landfill and spread out over the area and compacted. Nothing is added and no additional 

processing of the material is performed. There is no available SDS for the material. 

The following potential sources of Toxic Air Contaminants (TAC) have been identified: 

 Unpaved Roads (controlled with watering) 

 Paved Roads 

 Diesel-fired Grinder Engine 

 Municipal Solid Waste Landfill (Landfill gas) fugitive 
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 Enclosed Flare 

 Earthmoving Activities 

 Tarp -O- Matic diesel-fired Engine 

A summary of the devices and the TACs emitted by each are summarized in Appendix A. 

2.3 Device Operation Schedule 
The Guidelines require a table listing the operating schedule for devices present at the facility. In Table 3 the 

devices identified at the facility and potential sources of TAC emissions are listed with the following information as 

requested in the Guidelines: 

 Device name 

 Device ID number (if available) 

 Device description 

 Number of operating hours per day 

 Number of operating hours per year 

 Hours operated 

 Number of operating days per week 

 Days of the week operated 

 Number of operating weeks per year 

 Primary function of the landfill (yes or no) 

 HARP 2 Source ID for sources where emissions are released 

Table 3: Device Operation Schedule 

Device Information  Operating Schedule Primary Function of the 
Landfill? 

HARP 2 Source ID 

Municipal Solid Waste 
Landfill  
Device ID #114827  
Landfill gas generated 
through anaerobic digestion  

24 hours per day 8,760 
hours per year  
00:00 to 24:00  
7 days per week  
Monday through Sunday  
52 weeks per year  

Yes  MSW_FUG  

Landfill Gas Collection Wells 
Device ID # 390237 Wells 
with perforations to collect 
landfill gas below surface – 
no associated TAC 
emissions  

24 hours per day 8,760 
hours per year  
00:00 to 24:00  
7 days per week  
Monday through Sunday  
52 weeks per year  

Yes  Not Applicable  

Landfill Gas Piping System 
Device ID # 390241 Pipes to 

24 hours per day 8,760 
hours per year  
00:00 to 24:00  

Yes  Not Applicable  
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Device Information  Operating Schedule Primary Function of the 
Landfill? 

HARP 2 Source ID 

connect wells to blower – no 
associated TAC emissions  

7 days per week  
Monday through Sunday  
52 weeks per year  

Landfill Gas Blowers Device 
ID # 390238  
Electric blowers to pull 
landfill gas from the waste 
field to the enclosed flare – 
no associated TAC 
emissions  

24 hours per day 8,760 
hours per year  
00:00 to 24:00  
7 days per week  
Monday through Sunday  
52 weeks per year  

Yes  Not Applicable  

Condensate Knockout 
Device ID # 390240  
Condensate removal from 
landfill gas collection system 
– no associated TAC 
emissions  

24 hours per day 8,760 
hours per year  
00:00 to 24:00  
7 days per week  
Monday through Sunday  
52 weeks per year  

Yes  Not Applicable  

Enclosed Flare  
Device ID # 390236  
12.01 MMBtu/hr LFG 
Specialist flare to combust 
landfill gas with propane 
auxiliary fuel  

24 hours per day 8,760 
hours per year  
00:00 to 24:00  
7 days per week  
Monday through Sunday  
52 weeks per year  

Yes  FLARE  

Waste Grinder Engine 
Device ID #114674 EPA Tier 
4, 630 Bhp-hr, Diesel-fired 
Caterpillar C18 engine to 
power waste grinder  

Operated as needed  
Up to 8 hours per day  
Up to 1,000 hours per year  
7:00 am to 4:00 pm  
7 days per week  
Monday through Sunday  
52 weeks per year  

No  DIESEL_ENG  

Used Oil Tanks (2) (exempt)  
Device ID # 114828  
Two 400 gallon used 
lubricating oil storage tanks  

24 hours per day 8,760 
hours per year  
00:00 to 24:00  
7 days per week  
Monday through Sunday  
52 weeks per year  

No  Not Applicable  

Propane Tanks (2) (exempt)  24 hours per day 8,760 
hours per year  
00:00 to 24:00  

Yes  Not Applicable  

Device ID # 390242 Two 5-
gallon propane storage tanks 
used for pilot for the 
enclosed flare  

7 days per week  
Monday through Sunday  
52 weeks per year  

  

Water Storage Tank 
(exempt)  
Device ID # 393005  
A 10,000 gallon water 
storage tank – No 
associated TAC emissions  

24 hours per day 8,760 
hours per year  
00:00 to 24:00  
7 days per week  
Monday through Sunday  
52 weeks per year  

No  Not Applicable  

Unpaved Roads  8.5 hours per day Monday 
through Friday  

Yes  UPV  
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Device Information  Operating Schedule Primary Function of the 
Landfill? 

HARP 2 Source ID 

Unpaved vehicle travel areas 
which emit fugitive dust  

6 hours per day Saturday 
and Sunday  
2,757 hours per year 
maximum  
7:30 am to 4 pm Monday 
through Friday  
10 am to 4 pm Saturday and 
Sunday  
7 days a week  
Monday through Sunday  
52 weeks per year  
(Closed 12 days per year for 
holidays)  

Paved Roads  
Paved vehicle travel areas 
which emit fugitive dust  

8.5 hours per day Monday 
through Friday  
6 hours per day Saturday 
and Sunday  
2,757 hours per year 
maximum  
7:30 am to 4 pm Monday 
through Friday  
10 am to 4 pm Saturday and 
Sunday  
7 days a week  
Monday through Sunday  
52 weeks per year  
(Closed 12 days per year for 
holidays)  

Yes  PV  

Earthmoving Includes waste 
placement, cover material 
mixing and placement and 
compaction  

8.5 hours per day Monday 
through Friday  
2,210 hours per year 
maximum  
7:30 am to 4 pm Monday 
through Friday  
5 days a week  
Monday through Friday  
52 weeks per year  
(Closed 12 days per year for 
holidays)  

Yes  WBL_FUG1-11 BRW_FUG  
MSW_FUG 1-15  

Tarp-O-Matic  1 hour per day  
5 days per week  
52 weeks per year.  

No  TARP_ENG  

 

3.0 EMISSION CALCULATION METHODOLOGY 
The Guidelines require a description of the emission calculation methodology for each TAC emitting device. The 

District requests the use of site-specific emission factors from district-approved source tests. If these factors are 

not available, the District has published District approved emission factors for TACs. If emission factors are not 

available from either of these two sources, emission factors published from the California Air Resources Board 

were used. Lastly, other published sources such as the U.S. EPA Compilation of Air Emission Factors or industry 

sources were reviewed for emission factors. Emission factors referenced in this plan are presented in Appendix B. 
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A copy of the 2018 Flare Source Test is used as a reference for the emission factors is also included in 

Appendix B.  

The emission factors used, parameters and equations for each TAC device are presented below. 

3.1 Unpaved Roads 
Several areas on the landfill where vehicles travel are not paved. Dust particles may become airborne due to tire 

friction and wake effects when vehicles pass. The U.S. EPA Compilation of Air Emission Factors (AP42) has a 

methodology for determining the emissions of particulates from unpaved surface vehicle traffic. The equation from 

AP42 is listed below as Equation 1. 

𝐸 = 𝑘 ∗
𝑆

12
∗

𝑊

3
 

Equation 1 

Where: 

E     = TSP emission factor (lb/Vehicle Mile Traveled (VMT)) 
k     = particulate fraction empirical constant (lb/VMT) 
a, b     = size specific empirical constants (unitless) 
S     = silt content of surface material (%) 
W     = mean vehicle weight (tons) 

The appropriate k, a, and b factors for industrial roads from Table 13.2.2-2 in AP42 will be used to calculate the 

emission factor. The unitless k value for PM30 (assumed to be Total Suspended Particulate) is 4.9. The values for 

a and b are 0.7 and 0.45 respectively. The silt content of surface material on the unpaved roads will be 

determined through sampling and laboratory testing. The testing protocol is presented in Appendix C. 

The mean vehicle weight of vehicles traveling on the unpaved roads during 2018 will be determined using data 

provided by the City of Lompoc and presented in Appendix D. Unpaved roads have been segmented based on 

use. The segments are presented in Figure 2. Vehicle types, weights and segments traveled are summarized in 

Table 4. 

Table 4: Unpaved Road Vehicle Weight Data 

Vehicle Type Material 
Hauled/Location 

Number of 
Vehicles in 
2018 

Average Load 
Weight (tons) 

Average 
Vehicle 
Weight (tons) 

Average 
Vehicle 
Weight on 
Road (tons) 

Roadway 
Segment(s) 

End Dumps 
with WTPFM 
only 

WTPFM/Cover 
Material Mixing 
Area 

819 22.51 12 23.26 UPV6, (New) 

Route/Roll- off 
Trucks 

Refuse/ Waste 
Placement Area 

5075 6.41 16.5 19.71 UPV6, UP2 

Commercial  
(2 Axle 
Trailers, 
Dump Box 
Trucks) 

Refuse/ Waste 
Placement Area 

2334 1.41 4.88 5.59 UPV6, UP2 
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Vehicle Type Material 
Hauled/Location 

Number of 
Vehicles in 
2018 

Average Load 
Weight (tons) 

Average 
Vehicle 
Weight (tons) 

Average 
Vehicle 
Weight on 
Road (tons) 

Roadway 
Segment(s) 

Small (Cars, 
Pickups, 
Single Axle 
Trailers) 

Refuse/ Waste 
Placement Area 

6486 0.33 3 3.17 UPV6, UP2 

Route/Roll- off 
Trucks 

Recycle Area 790 4.64 16.5 18.82 UP7 

Commercial  
(2 Axle 
Trailers, 
Dump Box 
Trucks) 

Recycle Area 1911 1.01 4.1 4.61 UP7 

Small (Cars, 
Pickups, 
Single Axle 
Trailers) 

Recycle Area 11033 0.29 3 3.15 UP7 

Water Truck Water Tank and 
Throughout Landfill 

 16 11.5 19.5 UP1, UP2, 
UP3, UP4, 
UP5, UP6, 
UP7 

Scraper  Cover Material 
from the Mixing 
Area to the Waste 
Placement Area  

 20  41.72  51.72  UPV5  

City of 
Lompoc 
Trucks for 
Employee Use  

Employee Access 
Roads and Waste 
Placement Area  

2118  0  3  3  UP2, UP3, 
UP4  

During 2018 28,448 vehicles accessed the landfill to either deliver WTPFM or drop off refuse or recyclables. The 

vehicles that traveled on unpaved road segments are listed in Table 4 above. Because a large number of vehicles 

never traveled to the waste placement area, the unpaved roadway was divided into segments based upon the 

location to which the vehicles traveled, and the average vehicle weight was determined for each segment. The 

vehicle miles for each segment were multiplied by the average vehicle weight and the annual number of miles 

traveled by the vehicle classification. These values were summed and then divided by the total annual number of 

vehicle miles traveled on the unpaved roadway segment to determine the mean vehicle weight for the segment. 

Average load weights were reported by the City of Lompoc (see Appendix D). Empty vehicle weights were 

determined using published references. According to Department of Motor Vehicle records, an empty garbage 

route truck weighs 16.5 tons. The average on road truck or SUV weighs 3 tons. An empty truck capable of hauling 

at least 23 tons of material is 20,000 to 26,000 pounds according to the United States Department of Energy 

(https://www.energy.gov/eere/vehicles/fact-621-may-3-2010-gross-vehicle-weight-vs-empty-vehicle-weight). 

Commercial vehicles capable of hauling at least 2 tons not including landscape trucks have an average empty 

vehicle weight of 4.88 tons. Those hauling lighter loads including landscape materials have a slightly lower vehicle 

weight of 4.1 tons. 
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The mean vehicle weight over each type of vehicle and the average load for each vehicle type was calculated by 

averaging the empty vehicle weight with the full vehicle weight. For example, full route trucks enter an unpaved 

area to unload and leave empty making the mean vehicle weight an average of 16.5 tons and 22.91 tons, or 19.71 

tons. Similarly, the average small vehicle hauling refuse weight would be 3.17 tons (3 tons empty and 3.33 tons 

with load). 

The mean vehicle weight by unpaved road segment is calculated by multiplying the average vehicle weight for 

each class of vehicle traveling on the segment by the total number of miles that class of vehicle travels on the 

segment and totaling for each roadway segment. The total value is then divided by the total vehicle miles traveled 

on the segment. This provides a representative average vehicle weight for the segment. The average vehicle 

weights by segment are provided in Table 5 below. 

Table 5: Average Vehicle Weight by Unpaved Road Segment 

Roadway 
Segment 
Identification 

Description of 
Roadway Segment 

Vehicle Type Average Vehicle 
Weight by Type 
(tons) 

Vehicle Miles 
Traveled on 
Segment by 
Vehicle Type 

Total 
Vehicle 
Miles 
Traveled on 
Unpaved 
Road 
Segment 

Average 
Vehicle 
Weight 
of 
Segment 

UP1  Water Truck Route 
to Water Tank  

Water Truck  19.5  440.3  440.3  19.5  

UP2  From Cover 
Material Mixing to 
Refuse/ Waste 
Placement Area  

Water Truck 19.5  619.2  9456.7  10.0  

Route/Roll-off 
Trucks 

19.71 2,800.9 

Commercial (2 
Axle Trailers, 
Dump Box 
Trucks) 

5.59 3579.6 

Small (cars, 
pickups, single 
Axle Trailers 

3.17 1288.1 

City of Lompoc 
Truck for 
Employee 
Use19 

3 1168.9 
 

UP3  Roadway to open 
area  

Water Truck  19.5  1197.1  3456.8  8.7  

City of Lompoc 
Trucks for 
Employee Use  

3  2259.7  

UP4  Utility Road on 
south and west 
sides of landfill  

Water Truck  19.5  1848.1  5336.7 8.7 

City of Lompoc 
Trucks for 
Employee Use  

3 3488.6 

UP5  Scrapper Route  Water Truck  19.5  202  432.7  37.5  

Scrapper  51.72  241.1  

UP6  Water Truck  19.5  141.2  1993.5  11.0  
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Roadway 
Segment 
Identification 

Description of 
Roadway Segment 

Vehicle Type Average Vehicle 
Weight by Type 
(tons) 

Vehicle Miles 
Traveled on 
Segment by 
Vehicle Type 

Total 
Vehicle 
Miles 
Traveled on 
Unpaved 
Road 
Segment 

Average 
Vehicle 
Weight 
of 
Segment 

From End of 
Pavement to Cover 
Material Mixing 
Area  

End Dumps 
with WTPFM 
only  

23.26  103.1  

Route/Roll-off 
Trucks  

19.71  638.9  

Commercial (2 
Axle Trailers, 
Dump Box 
Trucks)  

5.59  293.8  

Small (Cars, 
Pickups, 
Single Axle 
Trailers)  

3.17  816.5  

UP7  From End of Paved 
Road to Recycle 

Water Truck 19.5 32.8 433.9 5.4 

Route/Roll-off 
Trucks  

18.82  23.1  

Commercial (2 
Axle Trailers, 
Dump Box 
Trucks)  

4.61  55.8  

Small (Cars, 
Pickups, 
Single Axle 
Trailers)  

3.15  322.2  

A water truck operates on site and hauls water from the water tank and sprays the unpaved roads, borrow 

material areas and any other exposed soil areas that are not crusted. The water truck capacity is 4000 gallons 

which weighs approximately 32,000 pounds at an average water density of 8 pounds per gallon. The weight of the 

water truck is 23,000 pounds. Therefore, the average vehicle weight is 39,000 pounds ((23,000 + 55,000)/2). This 

weight will be used for estimating emissions from all unpaved roads on site including the unpaved road to and 

from the water tower (UP1). 

The facility uses a 20-ton scraper to move a mixture of soil and WTPFM from the borrow material area to the 

waste placement area (UP5). An empty scraper of this size is reported to weigh 83,441 pounds empty. Therefore, 

the average vehicle weight for the borrow area is 103,441 pounds (average of 83,441 pounds and 123,441 

pounds) and this vehicle weight will be used in the borrow material area (UP5). 

The unpaved surfaces throughout the landfill where vehicles travel are routinely watered. The moisture content of 

the material on the unpaved roads will be measured using the methodology in Appendix C. Once the measured 

moisture content is determined, SBCAPCD will determine the percent control efficiency for watering for the 

unpaved roads. 

The average gallons per day of water applied by water truck by month for the year 2018 is presented in Table 6. 



 19122573 

 

 
 14

 

Table 6: Average Daily Water Use in 2018 

Month Average Daily Water Usage (gallons) 

January  7,532  

February  9,031  

March  5,574  

April  7,661  

May  14,810  

June  16,481  

July  18,800  

August  18,507  

September  17,023  

October  14,115  

November  18,914  

December 3,142 

As shown in the table the daily average did vary by ambient temperature and rainfall. The table does establish 

that a regular watering program was in place throughout the year. Watering occurs as needed. Site personnel 

watering daily and increase the frequency if dust is observed from roadways and when wind speeds increase. A 

detailed record of watering events is not maintained at the site. Fugitive dust is logged if levels reach 20% opacity. 

No opacity levels of 20% or higher were recorded in 2018. 

The following equation will be used for calculating the annual emissions from unpaved roads: 

𝐸𝑀  = 𝐸 ∗ 𝑉𝑀𝑇𝑎𝑛𝑛𝑢𝑎𝑙 ∗ WF ∗ (1 − %𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦) 

Equation 2 

Where: 

EMC annual   = Average Annual Emissions of Pollutant C (lb C/yr) 
E    = TSP emission factor by vehicle classification (lb/VMT) 
VMTannual   = Annual Vehicle Miles Traveled by classification (mile) 
WFc    = Weight Fraction of Pollutant C (lb TAC/ lb PM) 

The TSP factor will be calculated using Equation 1 as previously described. As previously described unpaved 

roads were divided into segments based upon use. Round trip distances for each segment were measured and 

are presented in Table 7 below. 
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Table 7: Round Trip Distances for Unpaved Roadway Segments 

Roadway 
Segment 
Identification 

Description Length of 
Segment 
(miles) 

Length of 
Round Trip 
(miles) 

Total Number 
of Vehicle 
Trips 

Total Number 
of VMT 

UP1  Water Truck 
Route to Water 
Tank  

0.20  0.39  1122  440.3  

UP2  From Cover 
Material Mixing 
to Refuse/ 
Waste 
Placement Area  

0.28  0.55  17,135  9,456.8  

UP3  Roadway to 
open area  

0.53  1.07  3,240  3,456.7  

UP4  Utility Road on 
south and west 
sides of landfill  

0.82  1.65  3,240  5,336.7  

UP5  Scrapper Route  0.09  0.17  2534  432.7  

UP6  From End of 
Pavement to 
Cover Material 
Mixing Area  

0.06  0.13  15,836  1,993.6  

UP7  From End of 
Paved Road to 
Recycle  

0.01  0.03  14,856  433.9  

The City of Lompoc conducted a detailed vehicle count for the year 2018 (Appendix D). The vehicle count 

includes the destination of the vehicles. The location of the destination of each vehicle was marked on the site 

map and the distance measured. These data were used to calculate the vehicle miles traveled during 2018 for 

each unpaved road segment. 

Based on the volume of water hauled by the water truck in 2018, it was determined that the water truck made 

1122 trips. The water truck sprays all unpaved roads on site. Therefore, 1122 vehicle trips were added to every 

unpaved road segment when determining the number of vehicle miles traveled in 2018. 

Employees on site travel along other unpaved roadways to check on the landfill gas system and other perimeter 

areas. These roadways are depicted as UP3 and UP4 in Figure 2. Additionally, 3 employees worked on the site 

and accessed the waste placement area daily using light duty trucks. It is assumed two round trips per day are 

made using a facility pickup truck along each of these roads by each employee. 

Cover material is created by mixing native soil with WTPFM on a 1 to 1 basis. During 2018 a scraper was used to 

carry material to the working face. The travel area from the working face to the cover material mixing area is  

0.09 miles long (0.17 miles round trip). The scraper makes a maximum of 4 trips per day. Therefore, an additional 

432.7 miles of emissions using the average vehicle weight of the scraper and the water truck will be attributed to 

the scrapper route (UP5). 
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The following equation will be used for calculating the maximum hourly emissions from unpaved roads: 

𝐸𝑀  = 𝐸 ∗ 𝑉𝑀𝑇 ∗ 𝑊𝐹 ∗ (1 − %𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦) 

Equation 3 

Where: 

EMC hourly    = Maximum Hourly Emissions of Pollutant C (lb C/yr) 
E     = TSP emission factor by vehicle classification (lb/VMT) 
VMT hourly   = Maximum Hourly Vehicle Miles Traveled by classification (miles) 
WFc    = Weight Fraction of Pollutant C (lb TAC/ lb PM) 

Traffic at the landfill is not measured on an hourly basis. However, some hours are typically busier than others. 

Generally, the beginning of the day when the route trucks enter the landfill from the first part of their daily routes is 

the busiest time of the day. After the first routes, the timing of the unloads will vary by a greater amount. The 

typical time to weigh and unload a route truck is 10 to 15 minutes. Assuming 10 minutes as a minimum, and two 

route trucks at a time unload, the maximum number of route trucks that can be unloaded in an hour is 12. Other 

vehicles take longer and they may unload while route trucks are unloading. Therefore, assuming 10 other vehicles 

are unloading while route trucks are unloading is a conservative estimate. If the workers were traveling to and 

from the working face during the same hour, there would be 3 light trucks during the hour as well. Therefore, the 

maximum number of hourly vehicle miles traveled would be 12 for route trucks, 10 for other loaded vehicles and 3 

for unloaded vehicles for a total of 25 vehicles. 

All other roads are only accessed as needed. A maximum hourly travel rate would be two round trips per hour. 

3.2 Paved Roads 
The roadway from the public street to the scale and recycling area is paved. Dust particles may become airborne 

due to tire friction and wake effects when vehicles pass. The U.S. EPA Compilation of Air Emission Factors 

(AP42) has a methodology for determining the emissions of particulates from paved surface vehicle traffic. The 

equation from AP42 is listed below as Equation 4. 

𝐸 = 𝑘 ∗ 𝑠𝐿 .  ∗ 𝑊 .   

Equation 4 

Where: 

E     = particulate emission factor (lb/Vehicle Mile Traveled (VMT)) 
k     = particle size multiplier for particle size range (lb/VMT) 
sL     = road surface silt loading (grams per square meter) (g/m2) 
W     = average vehicle weight (tons) of the vehicles traveling the road 

The value of k for TSP is 0.011 lb/VMT. The silt loading factor will be provided by SBCAPCD based on sampling 

and laboratory testing. 

During 2018 35,088 vehicles entered the landfill to place waste or deliver WTPFM. In addition to the 35,088 

vehicles which entered the site to place waste or deliver WTPFM, workers, suppliers, and inspectors routinely 

access the site. Assuming each worker drives their own vehicle, and 2 additional vehicles access the site daily, an 

additional 1,765 vehicles would travel on the paved road in a year. It is also assumed the paved roads are 
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traveled upon by workers during their work duties. Therefore, an additional 2118 trips for work trips will be 

included. Also the water truck would travel on the paved road for 1122 trips. Therefore, the total number of 

vehicles is 40,093. 

The average vehicle weight is calculated based on the average weight of the vehicles and the percentage of the 

vehicle mix the vehicles represent. It is assumed vehicles that drop off material at the scales carry the same loads 

as vehicles hauling to refuse. The fleet average is calculated by multiplying the average vehicle weight by the 

percentage of the fleet represented by the vehicle. The data used to calculate the fleet average vehicle weight is 

presented in Table 8. 

Table 8: Average Vehicle Weight for Paved Roads 

Vehicle Type Average Weight by 
Type (Tons) 

Number of Annual 
Trips 

Percentage of 
Vehicle Fleet 

Contribution to 
Vehicle Average 
Weight 

Water Truck  19.5  1122  2.8  0.55  

Route/Roll-off 
Trucks with refuse  

19.71  5075  12.7  2.50  

Route/Roll-off 
Trucks to recycle  

18.82  790  2.0  0.38  

Route/Roll-off 
Trucks to scale  

18.1  269  0.7  0.13  

Commercial (2 Axle 
Trailers, Dump Box 
Trucks) with refuse  

5.59  2334  5.8  0.32  

Commercial (2 Axle 
Trailers, Dump Box 
Trucks) to recycle  

4.61  1911  4.8  0.22  

Commercial (2 Axle 
Trailers, Dump Box 
Trucks) to scale  

5.36  442  1.1  0.06  

Small (Cars, 
Pickups, Single Axle 
Trailers) with refuse  

3.17  6486  16.2  0.51  

Small (Cars, 
Pickups, Single Axle 
Trailers) to recycle  

3.15  11,033  27.5  0.87  

Small (Cars, 
Pickups, Single Axle 
Trailers) to recycle  

3.12  5929  14.8  0.46  
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Vehicle Type Average Weight by 
Type (Tons) 

Number of Annual 
Trips 

Percentage of 
Vehicle Fleet 

Contribution to 
Vehicle Average 
Weight 

City of Lompoc 
Trucks for 
Employee Use, 
Worker Commutes, 
Suppliers and 
Inspectors  

3  3883  9.7  0.29  

End Dumps with 
WTPFM only  

23.26  819  2.0  0.47  

Total Vehicles  40,093  

Total Percentage of 
Vehicle Fleet  

100.1  

Average Vehicle 
Weight of Fleet  

6.76  

 

The length of the paved road is 0.7 miles. One round trip equals 1.4 miles. The total vehicle miles traveled on the 

road in 2018 would be 56,130.2 miles. 

The following equation will be used for calculating the annual emissions from paved roads: 

EM  =  𝐸 ∗ VMT ∗ WF    

Equation 5 

Where: 

EMC annual   = Average Annual Emissions of Pollutant C (lb C/yr) 
E    = Paved Road Emission Factor (lb/VMT) 
VMTannual   = Annual Vehicle Miles Traveled (miles) 
WFc    = Weight Fraction of Pollutant C (lb TAC/ lb PM) 

The concentration of compounds has been provided by SBCAPCD. The values have been added to the emission 

factor summary in Appendix B. 

The following equation will be used for calculating the maximum hourly emissions from paved roads: 

𝐸𝑀  =  𝐸 ∗ 𝑉𝑀𝑇 ∗ 𝑊𝐹  

Equation 6 
Where:  

EMC hourly    = Maximum Hourly Emissions of Pollutant C (lb C/yr)  
E    = Paved Road Emission Factor (lb/VMT) 
VMT hourly   = Maximum Hourly Vehicle Miles Traveled (miles)  
WFc     = Weight Fraction of Pollutant C (lb TAC/ lb PM) 
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Traffic at the landfill is not measured on an hourly basis. However, some hours are typically busier than others. 

Generally, the beginning of the day when the route trucks enter the landfill from the first part of their daily routes is 

the busiest time of the day. After the first routes, the timing of the unloads will vary by a greater amount. The 

typical time to weigh and unload a route truck is 10 to 15 minutes. Assuming 10 minutes as a minimum, and two 

route trucks at a time unload, the maximum number of route trucks that can be unloaded in an hour is 12. Other 

vehicles take longer to unload and they may unload while route trucks are unloading. Therefore, assuming 10 

other vehicles are unloading while route trucks are unloading is a conservative estimate. If the workers were 

traveling to and from the working face during the same hour, there would be 3 light trucks during the hour as well. 

Therefore, the maximum number of hourly vehicle miles traveled would be 12 for route trucks, 10 for other loaded 

vehicles and 3 for unloaded vehicles for a total of 25. 

3.3 Diesel-Fired Grinder Engine 
The 630 bhp-hr Caterpillar C18 internal combustion engine is used to power the Morbark 3800 Wood Hog waste 

grinder. The engine is an EPA Tier 4 transitional engine equipped with a turbo charger and aftercooler. The 

engine operated 335 hours in 2018. The TAC emissions will be calculated using the hours operated in 2018, the 

inventory year, and the equation in Section 2.4.1 of the SBCAPCD’s Approved Emission Factors for Toxic Air 

Contaminants. 

The average annual emissions equation that will be used is: 

𝐸𝑚  =
𝐸𝐹𝑔𝐷𝑃𝑀/𝑏ℎ𝑝 − ℎ𝑟 ∗ 𝐵𝐻𝑃 ∗ 𝐿𝐹 ∗ 𝐻𝐴𝑛𝑛𝑢𝑎𝑙

453.6
 

Equation 7 

Where: 

DPM    = Diesel PM 
EmDPM Annual   = Average Annual Emissions of diesel PM (lb C/yr) 
EFg DPM/bhp-hr   = PM emission factor (g/bhp-hr) 
BHP    = Engine rating brake horsepower of the engine (bhp) 
LF     = Load factor (Default of 1)  
HAnnual    = Hours operated per year (hr/yr)  
453.6    = Conversion factor (453.6 g = lb) 

The not to exceed particulate factor is 0.022 g/bhp-hr. The maximum hourly emissions are not required to be 

calculated for a Tier 4 engine. 

3.4 Municipal Solid Waste Landfill Fugitives 
Landfill gas is collected through wells with perforations below the landfill surface and routed to the enclosed flare 

for destruction. The collection efficiency of the landfill gas system is 75 percent (AP42, Section 2.4.4.2 and Title V 

Permit 14708, Condition C.8.a.vii). The remaining 25 percent is released into the atmosphere either through leaks 

in the collection system or cracks in the landfill cover. These fugitive emissions can potentially occur anywhere 

within the waste placed footprint or in the gas collection system before the gas reaches the enclosed flare. 

Therefore, emissions from the following devices are included in the Municipal Solid Waste Landfill Device  

# 114827: 

 Landfill Gas Collection Wells – Device ID #390237 
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 Landfill Gas Piping System – Device ID #390241 

 Landfill Gas Blowers – Device ID #390238 

 Condensate Knockout – Device ID #390240. 

To determine the amount of emissions that escape the landfill gas control system (fugitive emissions), the amount 

of landfill gas generated must first be determined. The EPA has developed an equation that is presented in AP42, 

Chapter 2, Section 4 to use for calculating the annual landfill gas generation rate. This equation will be used to 

determine the overall landfill gas generated in 2018. The equation is below.  

𝑄 = 1.3𝐿 R(𝑒 − 𝑒 ) 

𝑄 =
𝑄 ∗ 𝐶

𝐶 ∗ 10
 

Equation 8 

Where: 

QCH4    = Methane generation rate at time t, m3/yr 
Lo     = Methane generation potential, m3 CH4/Mg of “wet” or “as received” refuse 
R    = Average annual refuse acceptance rate during active life (Mg waste/year) 
e     = Base log (unitless) 
k     = Methane generation rate constant, yr-1  
c     = Time since landfill closure (years) (0 for active landfills)  
t    = Time since the initial refuse placement (years)  
QP    = Emission rate of pollutant P (i.e., NMOC), m3/yr 
CP    = Concentration of pollutant P in LFG 
CCH4    = Concentration CH4 in the LFG (Assumed to be 48.3% expressed as 0.483) 

 

The landfill opened in 1961 and as of January 1, 2019 had 2,314,993 tons of waste in place for an average annual 

acceptance rate of 39,913.67 tons for the 58 years the landfill had been accepting waste. 

The volume of landfill gas collected and combusted by the flare in 2018 was 108,119,806 scf. 

The concentration of TAC within the landfill gas is provided by SBCAPCD and is presented in Appendix B. 

Therefore, the mass of specific pollutant emitted during 2018 will be calculated as follows:  

𝐸𝑚   =  
𝐿𝐹𝐺  ∗  MW ∗  𝐶𝑜𝑛𝑐  

MV ∗  10
 

Equation 9 

Where: 

C     = Specific pollutant 
Emc Annual   = Average annual emissions of pollutant C (lb C/yr) 
LFGAnnual    = Annual fugitive landfill gas emissions to atmosphere (scf/year) 
Concc ppmv   = Concentration of specific pollutant in ppmv 
MV     = Molar Volume (379.62 scf/lb-mol) 
MW     = Molecular Weight of specific pollutant, C (lb/lb-mol) 
106     = Conversion factor for concentration in ppmv 
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The maximum hourly emissions equation that will be used is: 

𝐸𝑚   =
𝐿𝐹𝐺 ∗ 𝑀𝑊 ∗ 𝐶𝑜𝑛𝑐  

(8760) ∗ 𝑀𝑉 ∗ 10
 

Equation 10 

Where: 

C     = Specific pollutant 
Emc Annual   = Average annual emissions of pollutant C (lb C/yr) 
LFGAnnual    = Annual fugitive landfill gas emissions to atmosphere (scf/year) 
Concc ppmv   = Concentration of specific pollutant in ppmv 
MV     = Molar volume (379.62 scf/lb-mol) 
MW     = Molecular weight of specific pollutant, C (lb/lb-mol)  
8760    = Number of hours in a year (8760 hours/year)  
106     = Conversion factor for concentration in ppmv 

Fugitives occur throughout the year as landfill gas is generated so it is assumed to be a steady-state event. The 

annual fugitive concentration divided by the number of hours in a year is used for the hourly emission rate. 

Numerous published articles on landfill gas collection rates were reviewed. The report from the Solid Waste 

Industry for Climate Solutions entitled Current MSW Industry Position and State-of-the-Practice of LFG Collection 

Efficiency, Methane Oxidation, and Carbon Sequestration in Landfills (2008) states that landfills with daily soil 

cover and an active landfill gas system have a collection efficiency ranging from 50 to 70 percent and that landfills 

which meet the 40 Code of Federal Regulations (CFR) 60, Subpart WWW requirements should assume a 70 

percent collection efficiency. The Lompoc City Landfill complies with the California Air Resources Board (CARB) 

Landfill Methane Regulation (LMR) which is more stringent than 40 CFR 60, Subpart WWW. CARB has stated 

that the collection efficiency associated with LMR is 80 percent. 

Reviewing the 2018 data for the Lompoc City Landfill, all requirements of 40 CFR 60, Subpart WWW were met as 

were the requirements for LMR. The Surface Emissions Monitoring results showed one instantaneous reading of 

218 ppmv methane and it was the highest reading of the year. This value is below the 500 ppmv requirement of 

40 CFR 60, Subpart WWW and only slightly higher than the 200 ppmv action level of CARB LMR. Assuming this 

event relates to the highest one-hour emission rate for fugitive emissions for the landfill and extrapolating between 

a value less than 500 ppmv equating to 70 percent collection efficiency to a value of less than 200 ppmv equating 

to 80 percent collection efficiency, the collection efficiency for this high value would be 79 percent. This assumes 

a linear scale when comparing concentrations with percent collection efficiencies. Use of nonlinear scales would 

not change the number greatly because the measured value is so close to the LMR limit. 

Because an overall collection efficiency for the landfill of 75 percent is assumed in the CARB calculation program 

and in the permit for the site, it is conservatively proposed that the hourly collection efficiency used for estimating 

emissions be the same. 

3.5 Enclosed Flare 
The collected landfill gas is routed to a 12.01 MMBtu LFG Specialties enclosed flare that controls 98 percent or 

greater of the NMOC. The flare has a maximum flow rate of 400 scf per minute of landfill gas and is equipped with 

thermocouples to measure combustion temperature. The flare is also equipped with a continuous flow meter and 

has a propane pilot flame that is used to start the flare on the rare occasions it goes out. 
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Emissions from the flare are calculated from the volume of landfill gas that is combusted in the flare and the 

constituent concentrations of the flare exhaust. The amount of gas combusted in the flare is recorded 

continuously at the site. In 2018, a total of 108,119,806 scf (108.12 MMscf) of landfill gas was combusted in the 

flare. The highest daily average flowrate recorded during the year was 240.3 scf per minute. 

The SBCAPCD has approved TAC emission factors for the combustion of landfill gas in enclosed flares. These 

factors will be used with the site-specific landfill gas flow rates to estimate the emissions of TAC in 2018. 

The average annual emissions equation that will be used is:  

Em   = 𝐹𝐶 ∗ 𝐸𝐹   /  

Equation 11 

Where: 

C     = Specific pollutant  
Emc Annual   = Average annual emissions of pollutant C (lb C/yr)  
FCAnnual    = Amount of landfill gas combusted (MMscf/year)  
EFlb C/MMscf  = Emission factor lb C/MMscf (SBCAPCD Approved TAC Emission Factors, May 

2019) 

The maximum hourly emissions will be calculated based on the design of the flare. The flare is rated at 400 scf 

(0.0004 MMscf) per minute. The maximum hourly emission equation is:  

Em   = 𝐹𝐶 ∗ 60 𝑀𝑖𝑛𝑢𝑡𝑒𝑠 / 𝐻𝑜𝑢𝑟 ∗  EF   /  

Equation 12 

Where: 

C     = Specific pollutant  
Emc Hour    = Maximum hourly emissions of pollutant C (lb C/yr)  
FCminute    = Maximum amount of landfill gas combusted in a minute (MMscf/minute)  
EFlb C/MMscf = Emission factor lb C/MMscf (SBCAPCD Approved TAC Emission Factors, May 

2019) 

The combustion of propane in the enclosed flare is minimal. Propane is used to start the flare only. The system is 

programmed to restart the flare using propane if the flare loses flame. In 2018 the flare was restarted using 

propane on 40 occasions. It takes a maximum of a gallon of propane to restart the flare. Conservatively, it will be 

assumed that 40 gallons of propane were combusted in 2018. The restart program consists of three tries to restart 

the flare before the automatic restart is discontinued and the flare must be manually restarted. Therefore, the 

most propane that could be combusted in a single hour is one gallon because the manual restart takes more than 

one hour. 

The emissions from propane combustion in the flare will be calculated using the SBCAPCD-approved TAC 

emission factors. To calculate the average annual and maximum hourly emissions of TAC from propane 

combustion the following equations will be used:  

𝐸𝑚  =  
𝐹𝐶 ∗ 𝐸𝐹  /

1000
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Equation 13 

Where: 

C    = Specific pollutant  
Emc Annual   = Average annual emissions of pollutant C (lb C/yr)  
FCAnnual    = Annual propane combusted (gallons/year)  
EFlb C/k gal   = Emission factor lb C/k gal (SBCAPCD Approved TAC Emission Factors,  

May 2019)  
1000    = conversion factor (1000 gal = 1 kgal) 

Maximum hourly emissions will be calculated as follows:  

𝐸𝑚  =  
𝐹𝐶 ∗ 𝐸𝐹  /

1000
 

Equation 14 

Where: 

C     = Specific pollutant  
Emc Hourly    = Maximum hourly emissions of pollutant C (lb C/yr)  
FCHourly    = Maximum hourly propane combusted (gallons/hour)  
EFlb C/k gal   = Emission factor lb C/kgal (SBCAPCD Approved TAC Emission Factors, May 2019)  
1000   = Conversion factor (1000 gal = 1 kgal) 

The maximum hourly emissions from the flare for each contaminant combusted on propane will be compared to 

the emissions for the flare for each contaminant combusted on LFG and the higher of the two will be used to 

represent maximum hourly flare combustion emissions. 

3.5.1 Condensate Injection 

Condensate is injected into the flare for removal of possible contaminants. Very small concentrations of landfill 

gas contaminants may be present and will be controlled by the flare. To determine the emissions of TAC from the 

flare when condensate is introduced the TAC concentration of the landfill gas as provided by SBCAPCD will be 

divided by the AP42 NMOC concentration and multiplied by 1 million. This will provide the concentration in the 

organic portion of the condensate. This methodology has been provided by SBCAPCD. 

The NMOC concentration in LFG is 2420 ppmv. Therefore, the concentration of a TAC in the condensate would 

be calculated as shown in Equation 15.  

𝐶 =  
𝐶

𝐶
∗ 1,000,000 

Equation 15 

Where: 

C     = Specific pollutant 
Ccc     = Concentration in Condensate (ppmv) 
CCLFG    = Concentration in LFG (ppmv) 
CNMOC    = Concentration of NMOC in LFG (2420 ppmv) 
1,000,000   = Constant (unitless) 
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The annual volume of condensate combusted in 2018 is 19,826 gallons. It is assumed organics make up 5% of 

the total condensate or 991 gallons. The amount of any one TAC being emitted from the flare annually can be 

calculated as follows:  

𝐶𝐸 =
𝐶

1,000,000
∗ 𝐷 ∗ Con(1 − %ControlEfficiency) 

Equation 16 

Where: 

C      = Specific pollutant  
CETAC     = Contaminant Emitted (lb/yr) 
Ccc      = Concentration in Condensate (ppmv) 
Dc      = Density of C (lb/gal)  
Con      = Condensate Injected (gallons/year)  
% Control Efficiency = Control Efficiency of the flare (98%) 
1,000,000    = Constant (unitless) 

3.6 Diesel Internal Combustion Engines 
Several non-road mobile pieces of equipment are routinely used at the site. These vehicles are self-propelled and 

are not required to be included in the emission inventory. The only other diesel internal combustion engines are a 

small engine associated with the power washer and the engine used for the Tarp-O-Matic. The power washer was 

not used during 2018. Therefore, the Tarp-O-Matic engine is the only engine requiring inclusion in the emission 

inventory.  The location has been updated from previous versions of the ATEIP as a result of using the 2018 

aerial maps and photos as indicated during an August 9, 2022 meeting. 

The engine is a Kubota, 25 bhp, EPA Tier 4 engine. The engine operated 130 hours in 2018. The TAC emissions 

will be calculated using the hours operated in 2018, the inventory year, and the equation in Section 2.4.1 of the 

SBCAPCD’s Approved Emission Factors for Toxic Air Contaminants. 

The average annual emissions equation that will be used is: 

𝐸𝑚  =
𝐸𝐹   /  ∗ 𝐵𝐻𝑃 ∗ 𝐿𝐹 ∗ 𝐻

453.6
 

Equation 17 

Where: 

DPM    = Diesel PM 
EmDPM Annual   = Average annual emissions of diesel PM (lb C/yr) 
EFg DPM/bhp-hr   = PM emission factor (g/bhp-hr) 
BHP    = Engine rating brake horsepower of the engine (bhp) 
LF     = Load factor (Default of 1) 
HAnnual    = Hours operated per year (hr/yr) 
453.6    = Conversion factor (453.6 g = lb) 

The not to exceed particulate factor is 0.298 g/bhp-hr. The maximum hourly emissions are not required to be 

calculated for a Tier 4 engine. 
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3.7 Fugitive Dust Sources 
There are numerous sources of fugitive dust emissions on the site including wind erosion, earthmoving 

operations, and bulk material handling. The compound specific lb per lb PM emission factors from San Diego Air 

Pollution Control District and CARB’s PM speciation profile for landfill dust have been incorporated into the Misc. 

Fugitive Dust tab of the spreadsheet, SBCAPCD-Approved TAC Emission Factors and are presented in Appendix 

B. These compound specific emission factors will be used for fugitive emissions from soils and landfill operations. 

The chemical profile for the WTPFM is also presented in Appendix E and will be use for the emissions of this 

material. The calculation methodology and particulate emissions equation for each activity is described in detail 

below. 

3.7.1 Wind Erosion 

When winds exceed the threshold wind velocity, fugitive dust may be emitted from the open areas of the landfill. 

Much of the landfill area is covered with material that forms a crust and when left undisturbed withstands winds. 

The working face, disturbed areas and borrow material may be subject to wind erosion whenever winds exceed 

the threshold wind velocity. 

The equation from AP42, Chapter 13, Section 2.5, Industrial Wind Erosion can be used to estimate the emissions 

from wind erosion on dry, disturbed areas:  

P = 58(𝑢∗ − 𝑢 ) + 25(𝑢∗ − 𝑢 ) 

Equation 18 

Where: 

P     = Emissions potential (g/m2/hr)  

u*     = Friction velocity (m/s)  

ut     = Threshold friction velocity (m/s) 

The threshold friction velocity could not be determined from the sampling results because the correct sieve sizes 

were not used. Therefore, the District approved a conservative value of 0.4927 m/s for the threshold friction 

velocity, which was previously submitted by the Lompoc Sanitary Landfill. Wind speeds measured at the Lompoc 

H Street monitor were used to calculate u* using the following AP42 equation:  

𝑢∗ = 0.053 ∗ 𝑢  

Equation 19 

Where: 

u*     = Friction velocity (m/s)  
u10     = Wind speed measured at 10 meters (m/s) 

When the threshold friction velocity is less than the friction velocity, wind-blown emissions do not occur (the 

expression (𝑢∗ − 𝑢𝑡) becomes zero). 

Once the emissions potential of the surface is determined, the exposed area is multiplied by P and the control 

efficiency of the control method and controlled emissions are determined. The annual emission rate equation is 

below. 
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𝐸   =  
𝐷𝐴 ∗ 𝑃 ∗ (1 − % 𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦)

453.6
  

Equation 20 

Where: 

EWBFD Annual   = Emissions potential (g/m2/hr)  
DA     = Disturbed area (m2)  
P     = Emissions potential (g/m2/hr)  
453.6    = Conversion factor (453.6 g = lb) 

The hourly P values are totaled to determine the total annual emissions. The control efficiency is determined by 

SBCAPCD based on the results of the soil moisture tests. The soil moisture testing protocol is included in 

Appendix F. 

The hourly equation is similar requiring only the P value for the hour the sustained hourly winds were the highest. 

𝐸   =  
𝐷𝐴 ∗ 𝑃 ∗  (1 − % 𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦)

453.6
 

Equation 21 

Where: 

EWBFD Hourly   = Emissions potential (g/m2/hr)  
DA     = Disturbed area (m2) 
Pmax    = Emissions potential for maximum hourly wind speed (g/m2/hr) 
453.6    = Conversion factor (453.6 g = lb) 

The percent control efficiency is based on the moisture content of the material. As described for unpaved roads, 

the facility has a routine watering program for unpaved roads and disturbed areas. Bulk samples of loose material 

will be collected and laboratory measurements of silt and moisture content will be completed. The percent control 

efficiency will be determined by SBCAPCD based upon the laboratory analysis results. 

3.7.2 Earth Moving Operations 

Earth moving operations at the landfill are limited to moving of cover soil from the borrow area to the working face, 

mixing cover soil with Water Treatment Plant Filter Material (WTPFM) for alternative intermediate cover (AIC), and 

the compaction of the waste material as it is received at the working face. 

3.7.2.1 Scraper 

A scraper with a 20-ton capacity is used to move cover material (a 1:1 mix of native soil and WTPFM) from the 

cover borrow area to the working face to be used as AIC. A load is mixed when it is moved so no more than one 

load is moved in any one hour. The AP42 section on Heavy Construction Operations (Chapter 13, Section 2.3) 

recommends the use of factors or equations from Chapter 11, Section 9, Western Surface Coal Mining. For 

moving material from the cover soil pile to the working face, AP42 Chapter 13 recommends the use of the topsoil 

removal by scraper factor in Table 11.9-4. This factor is 0.058 pounds of TSP per ton of material moved. This 

factor is uncontrolled. Samples from the cover material pile will be analyzed for moisture content. The 

methodology is described in Appendix F for both the sampling and the laboratory analysis. Based upon the results 

of the samples, SBCAPCD will determine the control efficiency to be applied. The equation for hourly emissions is 

as follows:  
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𝐸  = 𝐸𝐹  ∗  SC ∗  (1 − %ControlEfficiency) 

Equation 22 

Where: 

ECSM Hourly   = Hourly emissions potential (lb/hr) 
EFSTS  = Emission factor for scraper moving topsoil (lb/ton of material moved)  

(AP42, Table 11.9-4) 
SC     = Scraper capacity (tons) 

For annual emissions, the calculation is based on the total amount of material moved in a year. In 2018, the 

landfill moved 18,302 tons of cover soil to the working face. The equation for annual emissions is below.  

𝐸    𝐸𝐹 ∗ 𝑀𝑀  (1 − %ControlEfficiency) 

Equation 23 

Where: 

ECSM Annual   = Annual emissions potential (lb/yr)  
EFSTS  = Emission factor for scraper moving topsoil (lb/ton of material moved)  

(AP42, Table 11.9-4) 
MMAnnual    = Material moved annually (tons) 

3.7.2.2 Dozer 

WTPFM is mixed with the cover soil by a dozer on a one-to-one basis. This material is hauled and placed at the 

working face as part of the regular landfill operations and the emissions associated with these activities have been 

included with the rest of the waste handling emissions. It was originally speculated that mixed material would have 

a moisture content of between 15 to 20 percent (Appendix G) Subsequently, the mixed material was tested and 

the moisture content of the mixture measured at 46.2 and 51.4 percent. References for these values have been 

included in Appendix G. Equations 24 and 25 for emissions were used to estimate the emissions from this activity. 

The silt content and moisture content for mixing soil with WTPFM will be provided by SBCAPCD based on 

sampling and laboratory testing.   

The WTPFM is mixed with the soil at a 1-to-1 ratio. The hourly maximum amount of material the dozer can mix is 

40 tons. The total amount of material mixed during the year is 18,302 tons of each type of material. The chemical 

breakdown of the WTPFM is presented in Appendix E and will be used to estimate speciated emissions from this 

material. The SBCAPCD particulate matter chemical composition will be used to estimate the speciated material 

for the soil in the mixture.  

3.7.2.3 Compaction of Waste 

Although compaction is not typically considered an earth moving activity, the emission factors used are from 

AP42, Chapter 13, so this activity has been included here. The equation from AP42 Table 11.9-1 for bulldozer 

overburden is recommended for use for compaction in Chapter 13 of AP42. This equation is presented below.  

𝐸𝑀 =
5.7 (𝑆) .

 

𝑀 .
 

Equation 24 
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Where: 

EMC Hourly   = Hourly emissions from compaction (lb/hr) 
S     = Silt content (percentage) 
M     = Moisture Content (percentage) 

SBCAPCD provided a silt content of 12.7% as proposed in a permit application for the Gregory Canyon Landfill in 

San Diego County. This silt content will be used for the estimation of emissions from the compactor. 

Moisture content of municipal solid waste has been measured using various methods. Because MSW is not 

homogeneous in nature a range of values have been obtained. The compactor will come in contact with freshly 

placed waste. Once the waste has been compacted, additional waste or cover material will be placed on top. 

Solid Wastes Engineering Principles and Management Issues (Tchobanoglous, George, Theisen, Hilary, 

Eliassen, Rolf, McGraw-Hill, Inc., 1977) provides a range of 15% to 40% with 20% listed as typical for MSW. 

These samples were of waste as collected before it was placed into a landfill. A moisture content of 19.6% was 

proposed for the Gregory Canyon Landfill in San Diego County. Therefore, the typical value of 20% moisture will 

be used to calculate the fugitive emissions from compaction. 

The compactor operated 260 days in 2018 for a total of 1048 hours. The annual emissions can be calculated 

using the equation below. 

𝐸 =
𝐸𝑀   ∗ 𝐻

2000
 

Equation 25 

Where: 

Ec Annual    = Annual emissions from compaction (tons/year)  
EMC Hourly    = Hourly emissions from compaction (lb/hr)  
HAnnual    = Silt content (percentage)  
2000    = Conversion factor (1 ton/2000 lb) 

3.7.3 Bulk Material Handling 

Material is removed from vehicles and placed onto the working face of the landfill. This includes municipal solid 

waste, green waste, and other bulk wastes. This activity has been referred to as waste placement. At the request 

of SBCAPCD, AP42 equation 13.2.4 will be used to determine the particulate emission factor for waste 

placement. The equation is presented below.  

𝐸 = k(0.0032) ∗

𝑈
5

.

𝑀
2

.  

Equation 26 

Where: 

Eannual    = Emission factor (lb/ton)  
k     = Particle size multiplier (unitless) 
U     = Mean wind speed (miles per hour)  
M     = Material Moisture content (percentage) 
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The factor includes the moisture content of material typically received at a landfill or transfer station. As discussed 

in Section 3.7.2.2 the moisture content of material received at the landfill is 20%. The mean wind speed is the 

wind speed measure for 2018 at the Lompoc H Street Station for 2018. 

The hourly emissions factor will be calculated using the following equation.  

𝐸 = 𝑘(0.0032) ∗
(
𝑈

𝑆
) .

𝑀
2

.  

Equation 27 

Where: 

Ehourly    = Hourly emission factor (lb/ton)  
k     = Particle size multiplier (unitless) 
Umax    = Maximum hourly wind speed (miles per hour)  
M     = Material Moisture content (percentage)  

𝐸𝑀  = 𝐸𝐹 ∗ 𝑊𝑃    

Equation 28 

Where: 

EMWP Annual  = Annual emissions from waste placement (lb/year)  
EFannual   = Annual emissions factor (lb/ton)  
WPMax Annual  = Annual waste placed (tons/year)  

Hourly emissions can be calculated using the equation below.  

𝐸𝑀   = 𝐸𝐹 ∗ 𝑊𝑃   

Equation 29 

Where: 

EMWP Hourly   = Hourly emissions from waste placement (lb/hr)  
EFhourly    = Hourly emission factor (lb/ton)  
WPMax Hourly   = Maximum hourly waste placed (tons) 

The average amount of waste placed in the landfill per day is 107 tons. The maximum amount of waste placed in 

the landfill in one hour is based on the time it takes to unload a route truck, the vehicle that places the most waste 

the fastest in the landfill. It takes approximately 10 minutes to safely unload a route truck. Up to 4 vehicles can be 

unloaded at the same time. The average route truck carries 2.25 tons. Therefore, the maximum hourly waste 

placement rate is 54 tons per hour. Some material coming into the landfill is separated before being placed in the 

working face or hauled offsite. A total of 7,551 tons of material was stockpiled and then moved in 2018. This 

material was handled twice. Adding this amount of material to the total amount of material entering the landfill in 

2018, will account for the double handling of the 7,551 tons of material. Adding 7,551 tons to the total amount of 

waste placed in 2018 of 39,333 tons, results in a total amount of 46,884 tons of material handled in 2018. 
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3.8 Devices without TAC Emissions 
The Water Storage Tank (Device ID # 393005), the Used Oil Tanks (Device ID # 114828) and the Propane 

Storage Tanks (Device ID # 390242) have been eliminated from further consideration because they do not emit 

any TACs on the current AB2588 list or any compounds on the proposed AB2588 list. The water tank stores 

potable water and does not contain any TAC. The water truck loads water from the large City of Lompoc water 

tank to the northeast of the site and shown in the facility aerial map. The propane storage tanks contain only 

propane, and this compound is not required by the California Air Resources Board to be included in an AB2588 

human health risk assessment. The Used Oil Tanks contain only lubricant oils with a Reid Vapor Pressure less 

than 0.5 lbs per square inch. Lubricant oils are exempt from permit requirements in accordance with SBCAPCD 

Rule 201.V.3 and compounds with vapor pressures less than 0.5 lbs per square inch are not considered volatile in 

accordance with AP42 unless heated above ambient temperatures. The tanks are not heated. Therefore, the 

tanks do not have measurable volatile emissions if any. 

4.0 MODELING INFORMATION 
In accordance with the SBCAPCD Guidelines for Preparing Air Toxics Emission Inventory Plans and Reports, 

ATEIP guidelines, the District’s Modeling Protocol Tables for ATEIP (8) must be completed and submitted with the 

ATEIP. The Modeling Protocol Tables for ATEIP consist of the AERMOD Options Table, Source Parameters 

Table, Building Parameters Table and HARP2 Options Table. The District requires electronic copies of these 

tables. These tables were previously submitted with the previous ATEIP.  The onsite receptor locations for waste 

drop off as well as the location of the engine were updated based on the updated 2018 aerial photos and maps. 

All UTM coordinates use datum NAD83. The fugitive landfill gas emissions area source X, Y coordinates required 

more than 4 X, Y point sets so additional labelled sets were provided. The number of sets extended beyond the 

capacity of the spread sheet, so the source was divided into 2 separate sources. Emissions from unpaved roads 

were identified as volume sources. The grinder engine and enclosed flare were characterized as point sources.  

The release heights for UPV3, UPV4, and UPV5 were estimated at 0.5 times the plume height, and the plume 

height was estimated at 1.7 times the average vehicle height. The average vehicle height was estimated based on 

the type of vehicles that transit on each road weighted by the traffic volume. 

AERMOD input values and receptor information are also included in the spreadsheet. Default AERMOD values 

were used unless source parameters differed from the defaults. The nearest receptor is a business and no homes 

are immediately adjacent to the site boundaries. 
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5.0 CLOSING 
This Air Toxics Emission Inventory Plan was prepared for the City of Lompoc, Utilities Department, Solid Waste 

Division. WSP has been diligent in efforts to obtain and document the actual activities, emission factors, 

equipment capacities, and permit requirements applicable to the sources present at the site. Preparation of this 

report was consistent with generally accepted professional consulting principles and practices. No other warranty, 

express or implied, is made. These services were performed consistent with our agreement with the City. This 

report is solely for the use and information of the City and District unless otherwise noted. Any reliance on this 

report by a third party is at such party's sole risk. 

WSP USA INC. 

 

 

Rebecca Frohning  

Assistant Vice President, Environmental Scientist 
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FIGURE 1 

Facility Plot Plan 
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Figure 1: Facility Plot Plan 
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FIGURE 2 

Aerial Photo Map 
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FIGURE 3 

Facility Process Flow Diagram 
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Figure 3: Facility Process Flow Diagram 
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Toxic Air Contaminant Device Table 
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AB2588 Substances to be Quantified for Year 2018 Toxics Emission Inventory 
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 Paved Roads                           

114827 Municipal Solid Waste 

Landfill (Landfill gas) fugitive  
X X  X 

   
X 

   
X X X X X X X X 

 
X  X X X X 

390236 Enclosed Flare  X X X X  X X X X X X   X  X  X  X  X  X X  

114674 Diesel-fired Grinder Engine  X  X  X   X     X   X         X  

114829 Solvent Usage (exempt)                            

a Metals include antimony, arsenic, beryllium, cadmium, chromium (total and hexavalent), copper, lead, manganese, mercury, nickel, phosphorous, selenium, vanadium, and zinc. 
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114829 Solvent Usage (exempt)                            

a Metals include antimony, arsenic, beryllium, cadmium, chromium (total and hexavalent), copper, lead, manganese, mercury, nickel, phosphorous, selenium, vanadium, and zinc. 
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Table Toxic Air Contaminant 
Emission Factors 
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APPENDIX C 

Unpaved Road Testing Protocol 
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UNPAVED ROAD SAMPLING AND ANALYSIS PLAN 
The sampling plan for unpaved roads at the City of Lompoc Landfill will generally follow the procedures 

for sampling surface/bulk dust loading in AP42, Appendix C.1 and procedures for laboratory analysis of 

surface/bulk dust loading samples in AP42, Appendix C.2. 

The overall objective in an unpaved road sampling program is to inventory the mass of particulate matter 

(PM) emissions from the roads and moisture content of the samples.   This is typically done by: 

1) Collecting "representative" samples of the loose surface material from the road; 

2) Weighing the samples moist and dry to determine the overall moisture content of material less than 

2 inches in diameter; 

3) Analyzing the samples to determine silt fractions; and 

4) Using the results in the predictive emission factor model given in AP-42, Section 13.2.2, Unpaved 

Roads, together with traffic data (e.g., number of vehicles traveling the road each day). 

Sample Collection 
Samples will be collected from the travel lanes of the unpaved road at the landfill.  As recommended in 

AP42, Appendix C.1, the samples will be collected about every one-half mile along the roadway.  Please 

refer to Diagram B-1 for sample areas.  Sampling events will begin before watering starts for the day and 

will continue throughout a typical weekday at the landfill.  Weekdays have higher traffic volumes and 

represent worst case conditions as roadways tend to dry faster with increased traffic volumes. 

Samples will be collected 30 minutes after watering to avoid pools of water on the roadway and again one 

hour after watering.  Samples will then be collected every hour until watering occurs again.   A minimum 

of 3 sampling events (runs) will occur with one event occurring during the forecasted high temperature of 

the day.  The first sampling event will start before initial watering occurs for the day. 

The following steps describe the collection method for samples). 

1) Ensure that the site offers an unobstructed view of traffic and that sampling personnel are visible to 

drivers. If the road is heavily traveled, use 1 person to "spot" and route traffic safely around another 

person collecting the surface sample. 

2) Using string or other suitable markers, mark a 0.3 meters (m) (1 foot [ft]) wide portion across the 

road.  The use of duct tape is recommended for marking sampling areas.  The tape will provide a 

straight line to delineate the area and avoid collecting loose material along the borders of the area. 

(WARNING:  Do not mark the collection area with a chalk line or in any other method likely to 

introduce fine material into the sample.) 

3) With a whisk broom and dustpan, remove the loose surface material from the hard road base. Do 

not abrade the base during sweeping. Sweeping should be performed slowly so that fine surface 

material is not injected into the air.  NOTE:   Collect material only from   the portion of the road over 

which the wheels and carriages routinely travel (i. e., not    from berms or any "mounds" along the 

road   centerline). 

4) Periodically deposit the swept material into a clean, labeled container of suitable size, such as a 

metal or plastic 19-liter (L) (5 gallon [gal]) bucket, having a sealable polyethylene liner.   Increments 

may be mixed within this container.  The lid of the container should remain closed whenever material 

is not actively being placed inside the container. 
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5) Record the required information on the sample collection sheet (Figure 2). 

Sample Specifications  
For uncontrolled unpaved road surfaces, a gross sample of 1 to 4 pounds is desired. Samples of this size 

should not require splitting to a size amenable for analysis.  In general, a minimum of 400 grams (g) (1 lb) 

is required for silt and moisture analysis. Additional increments should be taken from heavily controlled 

unpaved surfaces, until the minimum sample mass has been achieved.   

It is important that samples be collected as quickly as possible.  If additional areas need to be swept to 

collect enough sample for measurements to be taken, the additional material must be collected in the 

same general area and in the same time frame of the previous watering event.  For example, if the 

sample is to be representative of moisture content within 30 minutes of watering, the additional sample 

must also be collected 30 minutes after a watering event. 

LABORATORY ANALYSIS 

Moisture Analysis 
Samples are oven dried to determine moisture content before sieving. 

Procedure -  

6) Heat the oven to approximately 110°C (230°F). Record oven temperature. (See Figure C.2-3.) 

7) Record the make, capacity, and smallest division of the scale. 

8) Weigh the empty laboratory sample containers which will be placed in the oven to determine their 

tare weight. Weigh any lidded containers with the lids. Record the tare weight(s).   Check zero 

before each weighing. 

9) Weigh the laboratory sample(s) in the container(s). For materials with high moisture content, assure 

that any standing moisture is included in the laboratory sample container. Record the combined 

weight(s).   Check zero before each weighing. 

10) Place sample in oven and dry overnight. Materials composed of hydrated minerals or organic 

material such as coal and certain soils should be dried for only 1.5 hours. 

11) Remove sample container from oven and (a) weigh immediately if uncovered, being careful of the 

hot container; or (b) place a tight-fitting lid on the container and let it cool before weighing. Record 

the combined sample and container weight(s).  Check zero before weighing. 

12) Calculate the moisture, as the initial weight of the sample and container, minus the oven- dried 

weight of the sample and container, divided by the initial weight of the sample alone.   Record the 

value. 

13) Calculate the sample weight to be used in the silt analysis, as the oven-dried weight of the sample 

and container, minus the weight of the container.  Record the value.  An example moisture analysis 

form is presented in Figure 3. 

Silt Analysis  
Several open dust emission factors have been found to be correlated with the silt content (< 200 mesh) of 

the material being disturbed. The basic procedure for silt content determination is mechanical, dry 

sieving.  The same sample which was oven-dried to determine moisture content is then mechanically 

sieved. 
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Procedure - 

14) Select the appropriate 20-cm (8-in.) diameter, 5-cm (2-in.) deep sieve sizes.     Recommended U. S. 

Standard Series sizes are 3/8 in., No. 4, No. 40, No. 100, No. 140, No. 200, and a pan.  Comparable 

Tyler Series sizes can also be used.  The No. 20 and the No. 200 are mandatory. The others can be 

varied if the recommended sieves are not available, or if buildup on 1 particulate sieve during sieving 

indicates that an intermediate sieve should be inserted. 

15) Obtain a mechanical sieving device, such as a vibratory shaker or a Roto-Tap® without the tapping 

function. 

16) Clean the sieves with compressed air and/or a soft brush.  Any material lodged in the   sieve 

openings or adhering to the sides of the sieve should be removed, without handling the screen 

roughly, if possible. 

17) Obtain a scale (capacity of at least 1600 grams [g] or 3.5 lb) and record make, capacity, smallest 

division, date of last calibration, and accuracy. (See Figure 4.) 

18) Weigh the sieves and pan to determine tare weights. Check the zero before every weighing.   

Record the weights. 

19) After nesting the sieves in decreasing order of size, and with pan at the bottom, dump dried 

laboratory sample (preferably immediately after moisture analysis) into the top sieve. The sample 
should weigh between  400 and 1600 g (  0.9 and 3.5 lb). This amount will vary for finely textured 

materials, and 100 to 300 g may be sufficient when 90% of the sample passes a No. 8 (2.36 mm) 

sieve.   Brush any fine material adhering to the sides of   the container into the top sieve and cover 

the top sieve with a special lid normally   purchased with the pan. 

20) Place nested sieves into the mechanical sieving device and sieve for 10 minutes (min). Remove pan 

containing minus No. 200 and weigh. Repeat the sieving at 10-min intervals until the difference 

between 2 successive pan sample weighing (with the pan tare weight subtracted) is less than 3.0%.   

Do not sieve longer than 40 minutes. 

21) Weigh each sieve and its contents and record the weight. Check the zero before every weighing. 

22) Calculate the percent of mass less than the 200 mesh screen (75 micrometers [µm]).  This is the silt 

content. 

REFERENCES  

23) Compilation of Air Pollutant Emissions Factors, Volume 1: Stationary Point and Area Sources 

(AP42), Fifth Edition, United States Environmental Protection Agency, 1993. 

24) "Standard Method of Preparing Coal Samples for Analysis", Annual Book of ASTM Standards, 1977, 

D2013-72, American Society for Testing And Materials, Philadelphia, PA, 1977. 

25) L. Silverman, et al., Particle Size Analysis in Industrial Hygiene, Academic Press, New York, 1971. 

 

 

  



March 2021 19-122573 

  
 

 

 

SAMPLING DATA FOR UNPAVED ROADS 

Date Collected                     Recorded by   
 

Road Material (e.g., gravel, slag, dirt, etc.):*     

Ambient Temperature  

Cloud Cover  

Solar Radiation  

Site of Sampling (Mark on Map as Well as Describe):    

 

 

     

 

Watering Event Description 

Volume of water used for watering event in gallons  

Area watered in yd2  

Water intensity in gal/yd2  

Time of day of watering event  
 

SAMPLING DATA COLLECTED: 

Sample No. 
Time of 
Sample 

Location Surf. Area Depth Mass of Sample 
Minutes Since Last 

Watering Event 

       

       

       

       

       

* Indicate and give details if roads are controlled. 
+ Use code given on plant or road map for segment identification.  Indicate sampling location on map. 

TRAFFIC COUNTS: 

Sample No. 

 

Time of 

Sample 

 

Mark Number of Vehicles in Each Category 

Route 

Trucks 

Other Heavy 

Duty Trucks 

Pickup 

Trucks 

Passenger 

Vehicles 

Total Vehicles 

Between Samples 

       

       

       

       

FIGURE 2.   EXAMPLE DATA FORM FOR UNPAVED ROAD SAMPLES. 
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MOISTURE ANALYSIS 

 

Date:   By:   

Sample No:   Oven Temperature:   

Material:  Date In:  Date Out:    

  Time In:  Time Out:  

Split Sample Balance:  Drying Time:     

Make   

Capacity   Sample Weight (after drying) 

Smallest Division    Pan + Sample:     

  Pan:     

Total Sample Weight:  Dry Sample:    
(Excl> Container)  

Number of Splits:  MOISTURE CONTENT:    

(A) Wet Sample Wt.     

Split Sample Weight (before dying)  (B)   Dry Sample Wt.     

Pan + Sample:  Pan:    Wet:   

(C)   Difference Wt.    C x 100 

         A   =  % Moisture 

        

 

FIGURE 3.   EXAMPLE MOISTURE ANALYSIS FORM.
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SILT ANALYSIS 

Date:  By:  

Sample No:  Sample Weight (after drying) 

Material:  Pan + Sample:  

 Pan:   Split 

Sample Balance:   Dry Sample:  

Make  Capacity:  

Smallest Division   Final Weight:  

  Net Weight <200 Mesh 

  % Slit = Total Net Weight X 100 = % 

SIEVING 

Time: Start: Weight (Pan Only) 

Initial (Tare):  

10 min:  

20 min:  

30 min:  

40 min:  

 

Screen 

Tare Weight  

(Screen) 

Final Weight  

(Screen + Sample) 

Net Weight  

(Sample) 

 

% 

3/8 in.     

4 mesh     

10 mesh     

20 mesh     

40 mesh     

100 mesh     

140 mesh     

200 mesh 

 

    

Pan     

 

FIGURE 4.   EXAMPLE SILT ANALYSIS FORM. 



 

 

 

SAMPLING DATA FOR UNPAVED ROADS 

 
 

Date Collected                          Recorded by   
 

Road Material (e.g., gravel, slag, dirt, etc.):*     

Ambient Temperature  

Cloud Cover  

Solar Radiation  

Site of Sampling (Mark on Map as Well as Describe):    
 
  
 
Watering Event Description 
 
Volume of water used for watering event in gallons  

Area watered in yd2  

Water intensity in gal/yd2  

Time of day of watering event  
 

SAMPLING DATA COLLECTED: 
 

Sample No. 
Time of 
Sample Location Surf. Area Depth 

Mass of 
Sample 

Minutes Since 
Last Watering 

Event 

       

       

       

       

       

       
* Indicate and give details if roads are controlled. 
+ Use code given on plant or road map for segment identification.  Indicate sampling location on map. 
 

TRAFFIC COUNTS 

Sample No. 
Time of 
Sample 

Mark Number of Vehicles in Each Category 

Route 
Trucks 

Other 
Heavy 
Duty 
Trucks 

Pickup 
Trucks 

Passenger 
Vehicles 

Total 
Vehicles 
Between 
Samples 

       
       
       
       
       

Figure 2.  Example data form for unpaved road samples. 
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MOISTURE ANALYSIS 

Date:  By:   

Sample No:  Oven Temperature: 

Material:  Date In:                              Date Out:  

Time In:                              Time Out:  

Split Sample Balance:  Drying Time:  

Capacity  Sample Weight (after drying) 

Smallest division:  Pan + Sample:   

Pan:   

Total Sample Weight:  

(Excl. Container)   

Dry Sample:     

Number of Splits:   MOISTURE CONTENT: 

 (A) Wet Sample Wt.  

Split Sample Weight (before drying) (B) Dry Sample Wt.  

Pan + Sample:                              Pan:                           Wet Sample:   

 (C) Difference Wt.                   C x 100 

 A  =                     % Moisture 

Figure 3.  Example moisture analysis form.



 

 

SILT ANALYSIS 

Date:  By:   

Sample No:  Sample Weight (after drying) 

Material:  Pan + Sample:  

Pan:     

 Split Sample Balance:  

 Dry Sample:  

Make:  Capacity:  

Smallest division :   

 Final Weight:  

Net Weight <200 Mesh 

 % Silt = Total Net Weight X 100 =   % 
 

SIEVING 

Time: Start: Weight (Pan Only) 

Initial (Tare):  

10 min:  

20 min:  

30 min:  

40 min:  

 

 
Screen 

Tare Weight  
(Screen) 

Final Weight  
(Screen + Sample) 

Net Weight  
(Sample) % 

3/8 in.     

4 mesh     

10 mesh     

20 mesh     

40 mesh     

100 mesh     

140 mesh     

200 mesh     

Pan     

Figure 4.  Example silt analysis form. 
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APPENDIX D 

2018 City of Lompoc Sanitary 
Landfill Traffic and Load Data 

  



  
 

 

 



  
 

 

 



  
 

 

 



  
 

 

 



  
 

 

 



  
 

 

 



  
 

 

 



  
 

 

 



 

 

 
 

 

 

 

Paved Unload/Load Area                                                                       
Vehicle 
Types 

 # Vehicles   Tons   Avg. Tons Material Types 

Route/Roll-off Trucks 269  858  3.19 Metal, Tires, Cardboard, Mattresses, TWW 
Commercial (2 Axle Trailers, Dump/Box Trucks) 442  425  0.96 Refuse, Metal, Ewaste, Tires, Cardboard, TWW, Auto 

Batteries 
Small (Cars, Pickups, Single Axle Trailers) 5929  1402  0.24 Refuse, Metal, Ewaste, Tires, Cardboard, TWW, Auto 

Batteries 

Paved Area Totals: 6,640  2,685    

Unpaved Unload Area                                                                       

Vehicle 
Types 

 # Vehicles    Tons   Avg. Tons Material Types 

End Dumps with WTPFM only 819  18437  22.51 Water Treatment Plant Filter Material (WTPFM) 
Route/Roll-off Trucks 5075  32528  6.41 Refuse 

Commercial (2 Axle Trailers, Dump/Box Trucks) 2334  3287  1.41 Refuse 
Small (Cars, Pickups, Single Axle Trailers) 6486  2141  0.33 Refuse 

Route/Roll-off Trucks 790  3666  4.64 GW/WW, soil, asphalt, concrete 
Commercial (2 Axle Trailers, Dump/Box Trucks) 1911  1922  1.01 GW/WW, soil, asphalt, concrete 

Small (Cars, Pickups, Single Axle Trailers) 11033  3157  0.29 GW/WW, soil, asphalt, concrete 

Unpaved Area Totals: 28,448  65,138    

       

Paved and Unpaved Area Total: 35,088  67,823    
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APPENDIX E 

Chemical Profile for WTPFM 
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APPENDIX F 

Bulk Material and Analysis Plan 

  



 

 

 

BULK MATERIAL SAMPLING AND ANALYSIS PLAN 
The sampling plan for bulk materials at the City of Lompoc Landfill will generally follow the procedures for 

sampling surface/bulk dust loading in AP42, Appendix C.1 and procedures for laboratory analysis of surface/bulk 

dust loading samples in AP42, Appendix C.2. 

The overall objective of the sampling program is to determine the moisture content of the samples.   This is 

typically done by: 

26) Collecting "representative" samples of the material; 

27) Weighing the samples moist and dry to determine the overall moisture content of material less than 2 inches 

in diameter; 

28) Analyzing the samples to determine silt fractions; and 

29) Presenting the results to SBCAPCD for control factor development.  

Sample Collection 
Samples will be collected from the following sources: 

 Open areas of the landfill 

 Cover soil moved by scraper 

Sampling events will begin before watering starts for the day and will continue throughout a typical weekday at the 

landfill, including when the highest ambient temperature is forecasted to occur.  Cover soil is not transported on 

weekend days so sampling will not occur on weekends.  Bulk samples for open areas will be collected at several 

locations throughout the landfill as indicated on the attached map.  The samples will be combined to determine 

the overall moisture content.  Samples will be collected every hour throughout the working day.  Water application 

will be noted and samples will be collected immediately before a watering event.  Samples will not be collected 

within 30 minutes of a watering event.  A minimum of 3 sets of samples will be collected. 

Cover soil moved by the scraper will be sampled before the first watering of the day and hourly thereafter during 

the time period the scraper operates.  Watering events will be noted and samples will be collected immediately 

before a watering event.  Samples will not be collected within 30 minutes of a watering event.  A minimum of 6 

samples (3 events) will be collected.   

Open Areas of the Landfill 
The overall objective of open area loose material sampling is to inventory particulate matter which may be subject 

to wind re-entrainment.   

This is done typically by: 

30) Collecting "representative" samples of the material; 

31) Analyzing the samples to determine moisture and silt contents; and 

32) Combining analytical results with loose material area and meteorological information in an emission factor 

model. 

Most of the area without vegetation at the City of Lompoc landfill is stabilized and not subject to wind erosion.  

However, areas recently disturbed may be unstable for a small period of time. 

At the beginning of the sampling day, before watering has occurred, the site will be reviewed to determine where 

areas of loose material are located.  Each area will be marked on a site map and measured.  A representative 



 

 

 

sample will be collected from each location.  At least 30 minutes after watering a second sample will be collected.  

Samples will be collected hourly until the next watering event.  A sample will be collected immediately before the 

next watering event for each area.  The next sample will be collected at least 30 minutes after each watering 

event and continue hourly until the next watering event and then be sampled as described.  All samples will be 

marked and collected from areas representative of the characteristics of the overall area. 

Procedure - 

The following steps describe the method for collecting samples from storage piles: 

1) Sketch the dimensions and elevation (if there are elevation changes) of the area to be sampled. Indicate if 

any portion is not accessible.  Use the sketch to plan where the N increments will be taken by dividing the 

longest dimension of the area into N-1 roughly equivalent segments. A sample should be a minimum of 6 

increments, evenly distributed throughout the area.  Do not sample the same exact location in subsequent 

sampling events but in the same segment. 

2) Collect material with a clean whisk broom dustpan.  Do not loosen any material that is secured to the 

surface.  Store the increments in a clean, labeled container of suitable size (such as a metal or plastic 19 L 

[5 gal] bucket) with a sealable polyethylene liner.  Collect the increments by skimming the surface in an 

upwards direction.  The depth of the sample should be 2.5 cm (1 in), or the diameter of the largest particle, 

whichever is less.  Do not deliberately avoid collecting larger pieces of material present on the surface. 

3) Record the required information on the sample collection sheet (Figure C.1-5).  Note the space for deviations 

from the summarized method. 

Sample Specifications - 
The sample mass collected should be at least 5 kg (10 lb).  Depending on the amount of loose material on the 

surface of the landfill, larger samples may be collected.  These samples usually require splitting to a size more 

amenable to laboratory analysis.  A sample of 1 to 4 pounds is desired for laboratory analysis.  The sample 

should be mixed within the sample container to make the sample as homogeneous as possible without losing 

moisture. 

Cover Material Storage Pile 
The overall objective of a storage pile sampling and analysis program is to inventory particulate matter emissions 

from the storage and handling of materials.  This is done typically by: 

1) Collecting "representative" samples of the material; 

2) Analyzing the samples to determine moisture and silt contents; and 

3) Combining analytical results with material throughput and meteorological information in an emission factor 

model. 

The cover material pile at the City of Lompoc landfill can be accessed by a person with a bucket and a shovel.  

This is considered a small pile for sampling purposes.  Material is removed from the cover material pile and not 

- -out 

emissions should be collected from areas that are worked by load-out equipment, in this case a scrapper.  For the 

City of Lompoc, the cover material emissions are from load-out and wind erosion.  Wind erosion material samples 

should be representative of the surfaces exposed to the wind. 

Procedure - 

The following steps describe the method for collecting samples from small storage piles: 



 

 

 

1) Sketch plan and elevation views of the pile. Indicate if any portion is not accessible. 

2) Use the sketch to plan where the N increments will be taken by dividing the perimeter into N-1 roughly 

equivalent segments.  A sample should be a minimum of 6 increments, evenly distributed among the top, 

middle, and bottom. 

3) Collect material with a straight-point shovel or a small garden spade, and store the increments in a clean, 

labeled container of suitable size (such as a metal or plastic 19 L 

4) [5 gal] bucket) with a sealable polyethylene liner.  Take increments from the portions of the pile which most 

recently had material removed. Collect the material with a shovel to a depth of 10 to 15 centimeters (cm) (4 

to 6 inches [in]). Do not deliberately avoid larger pieces of material present on the surface. 

5) Record the required information on the sample collection sheet (Figure C.1-5). Note the space for deviations 

from the summarized method. 

Sample Specifications - 
The sample mass collected should be at least 5 kg (10 lb).  The collection of 6 increments will normally result in a 

sample of at least 30 pounds.  Note that storage pile samples usually require splitting to a size more amenable to 

laboratory analysis.  A sample of 1 to 4 pounds is desired for laboratory analysis.  The sample should be mixed 

within the sample container to make the sample as homogeneous as possible without losing moisture. 

 

LABORATORY ANALYSIS 

Moisture Analysis 
Samples are oven dried to determine moisture content before sieving. 

Procedure - 

1) Heat the oven to approximately 110°C (230°F).  Record oven temperature. (See Figure C.2-3.) 

2) Record the make, capacity, and smallest division of the scale. 

3) Weigh the empty laboratory sample containers which will be placed in the oven to determine their tare 

weight.  Weigh any lidded containers with the lids. Record the tare weight(s).  Check zero before each 

weighing. 

4) Weigh the laboratory sample(s) in the container(s).  For materials with high moisture content, assure that 

any standing moisture is included in the laboratory sample container.  Record the combined weight(s).  

Check zero before each weighing. 

5) Place sample in oven and dry overnight.  Materials composed of hydrated minerals or organic material such 

as coal and certain soils should be dried for only 1.5 hours. 

6) Remove sample container from oven and (a) weigh immediately if uncovered, being careful of the hot 

container; or (b) place a tight-fitting lid on the container and let it cool before weighing. Record the combined 

sample and container weight(s).  Check zero before weighing. 

7) Calculate the moisture, as the initial weight of the sample and container, minus the oven- dried weight of the 

sample and container, divided by the initial weight of the sample alone.  Record the value. 

8) Calculate the sample weight to be used in the silt analysis, as the oven-dried weight of the sample and 

container, minus the weight of the container.  Record the value.  An example moisture analysis form is 

presented in Figure 3. 



 

 

 

Silt Analysis  
Several dust emission factors have been found to be correlated with the silt content (< 200 mesh) of the material 

being disturbed.  The basic procedure for silt content determination is mechanical, dry sieving.  The same sample 

which was oven-dried to determine moisture content is then mechanically sieved. 

Procedure - 

1) Select the appropriate 20-cm (8-in.) diameter, 5-cm (2-in.) deep sieve sizes.  Recommended U.S. Standard 

Series sizes are 3/8 in., No. 4, No. 40, No. 100, No. 140, No. 200, and a pan.  Comparable Tyler Series 

sizes can also be used.  The No. 20 and the No. 200 are mandatory. The others can be varied if the 

recommended sieves are not available, or if buildup on 1 particulate sieve during sieving indicates that an 

intermediate sieve should be inserted. 

2) Obtain a mechanical sieving device, such as a vibratory shaker or a Roto-Tap® without the tapping function. 

3) Clean the sieves with compressed air and/or a soft brush.  Any material lodged in the sieve openings or 

adhering to the sides of the sieve should be removed, without handling the screen roughly, if possible. 

4) Obtain a scale (capacity of at least 1600 grams [g] or 3.5 lb) and record make, capacity, smallest division, 

date of last calibration, and accuracy. (See Figure 4.) 

5) Weigh the sieves and pan to determine tare weights. Check the zero before every weighing.  Record the 

weights. 

6) After nesting the sieves in decreasing order of size, and with pan at the bottom, dump dried laboratory 

sample (preferably immediately after moisture analysis) into the top sieve. The sample should weigh 

between  400 and 1600 g (  0.9 and 3.5 lb).  This amount will vary for finely textured materials, and 100 to 

300 g may be sufficient when 90% of the sample passes a No. 8 (2.36 mm) sieve.  Brush any fine material 

adhering to the sides of the container into the top sieve and cover the top sieve with a special lid normally 

purchased with the pan. 

7) Place nested sieves into the mechanical sieving device and sieve for 10 minutes (min). Remove pan 

containing minus No. 200 and weigh. Repeat the sieving at 10-min intervals until the difference between 2 

successive pan sample weighings (with the pan tare weight subtracted) is less than 3.0%.  Do not sieve 

longer than 40 minutes. 

8) Weigh each sieve and its contents and record the weight. Check the zero before every weighing. 

9) Calculate the percent of mass less than the 200 mesh screen (75 micrometers [µm]).  This is the silt 

content. 



  
 

 

 

SAMPLING DATA FOR STORAGE PILES AND OPEN AREAS 
 
Date Collected __________     Recorded by __________  

Type of material sampled _____________________________________________________  

Sampling location*(Indicate on map or drawing) 
__________________________________________________________     
 
Ambient Temperature  
Cloud Cover   
Solar Radiation  

METHOD: 

1) Sampling device (circle one): pointed shovel whisk broom and dustpan 

2) Sampling depth:     

For material handling of inactive piles: 1 m (3 ft) 
For wind erosion samples: 2.5 cm (1 in.) or depth of the largest particle (whichever is less) 

3) Sample container (number and description) :      

 (Bucket with sealable lid or other)     

4) Gross sample specifications:          

Minimum of 6 increments with total sample weight of 5 kg (10 lb) 

 
Indicate any deviations from the above: 
                           

 

Watering Event Description 

Volume of water used for watering event in gallons  

Area watered in yd2  

Water intensity in gal/yd2  

Time of day of watering event  
 

SAMPLING DATA COLLECTED: 

Sample No. Time  Minutes 
Since Last 
Watering 
Event 

Location* of 
Sample 
Location 

Shovel or 
Whisk 
Broom 

Depth Mass of 
Sample 

       

       

       

       

       

 
* Use code on area map for pile/sample identification. Indicate each sampling location on map. 



  
 

 

 

REFERENCES  
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2) "Standard Method Of Preparing Coal Samples For Analysis", Annual Book Of ASTM Standards, 1977, D2013-72, 

American Society For Testing And Materials, Philadelphia, PA, 1977. 

3) L. Silverman, et al., Particle Size Analysis In Industrial Hygiene, Academic Press, New York, 1971.
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APPENDIX G 

Moisture Content of WTPFM 
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