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Background:





In accordance with AB 337 this report was completed to comply with the requirements of Public Resources Code, Section 43501.5.  For counties with a population of 200,000 or less (rural counties), as determined by the 1990 decennial census, a study was conducted to: 1) Review and assess existing closure and postclosure maintenance requirements for solid waste landfills; and 2) Analyze economic impacts, fiscal constraints, geographic and demographic factors, and any other impediments to closure and postclosure maintenance of solid waste landfills.





Listed on Table 1 are counties with a population of 200,000 or less as determined by the "California Population and Housing Estimates," dated April 1, 1990, obtained from the California Department of Finance, Demographic Research unit.  The landfills listed are county or city owned or operated.  Total cost estimates and cost per acre estimates are the sum of both closure and postclosure maintenance/monitoring costs for all landfills in each county.  





The California Integrated Waste Management Act of 1989 requires any person owning or operating a solid waste landfill to prepare an initial cost estimate for closure and postclosure maintenance and establish a trust fund or equivalent financial mechanism to ensure adequate financial resources for closure and postclosure maintenance.





AB 337 provides for rural counties not to make annual deposits in excess of those required by federal requirements.  The bill also authorizes a city or county, in order to save money, to use county or city employees to perform the work, even if, to meet federal requirements, the cost estimate is based on a third-party performing the work.





Existing Closure and Postclosure Maintenance Requirements:





A review and assessment of existing  requirements for solid waste landfills was completed.  Closure and postclosure maintenance regulations are included in Title 14, California Code of Regulations (14 CCR).  As a result of California becoming an approved state by the Federal Environmental Protection Agency (EPA), regulations contained in Resource Conservation Recovery Act, Subtitle D (RCRA Subtitle D) have been incorporated into 14 CCR, Article 4.5.





In accordance with 14 CCR, all solid waste landfills, regardless of location, are required to comply with the requirements of Articles 7.8, 3.4 & 3.5 if they were operating on or after January 1, 1988.  Article 7.8 establishes performance standards and minimum prescriptive requirements for closure and postclosure maintenance of solid waste landfills; Article 3.4 contains requirements for the development, approval, and implementation of closure and postclosure maintenance plans; and Article 3.5 requires a demonstration of financial resources to conduct closure and postclosure maintenance activities.





Requirements of 14 CCR, Articles 7.8 and 3.4, are applicable to all sites that operated on or after January 1, 1988, unless closure activities were implemented prior to August 18, 1989 and completed by November 18, 1990.  Based on the research completed for this study, landfills in rural counties either went inactive prior to January 1, 1988 or are still in operation.  Sites that went inactive prior to January 1, 1988 are not subject to the financial assurances and timeframes for submittal of closure plans contained in Articles 3.4 and 3.5, but are still required to comply with the technical requirements for closure contained in Article 7.8.  Those sites still in operation are subject to all 14 CCR closure and postclosure maintenance requirements.  There are no allowances for exclusion from these regulations. 





In the event that the financial assurance requirements of 14 CCR were relaxed to accommodate counties with populations of 200,000 or less, they would still need to be equivalent to RCRA Subtitle D, financial assurance requirements for closure and postclosure maintenance.  Although 14 CCR is more specific than RCRA Subtitle D, similarities exist.  An example is the cost estimate.  In both state and federal regulations, it must be based on a third-party performing closure and postclosure maintenance.





The EPA gave consideration to having a small site (<20 tons/day of municipal solid waste) exemption from all RCRA Subtitle D requirements.  Of the few exemptions that exist in RCRA Subtitle D, none are related to closure or financial assurance for closure and postclosure maintenance.  An overall exemption was not granted because EPA believed that even small sites can significantly impact public health and the environment.  They further recognized that rural communities may face a financial hardship complying with RCRA Subtitle D requirements.  As a benefit to rural communities, financial assurance requirements are to be phased in and do not need to be met until October 9, 1995, for small sites.  EPA is proposing a rule to further extend the effective date of the financial assurance requirements to April 9, 1996.  After the effective date, all operating landfills regardless of size will be required to have financial assurance for closure and postclosure maintenance.





Economic Impacts and Fiscal Constraints:





One of the most significant costs of operating a landfill is the closure and postclosure maintenance costs.  These costs are necessary in order to comply with 14 CCR and RCRA Subtitle D closure and postclosure maintenance requirements.  The closure requirements were drafted to provide environmental protection. They were not drafted based on a county's population size. 





Closure and Postclosure Maintenance Costs:





An analysis was conducted to determine the closure costs for the  landfills in rural counties versus large counties.  The closure cost in dollars per acre for all the rural counties identified in this study is shown on Table 1.  Closure costs from a representative number of landfills in large counties is shown on Table 2.





As shown on Table 1 there is wide variability in the closure costs for landfills in the rural counties.  The closure costs for rural counties ranged from  $13,600/acre to $383,912/acre.  The average closure cost is $85,483/acre.  





Similarly, as shown on Table 2, there is also wide variability ($15,556/acre to $122,880/acre) in the closure costs for landfills in the large counties.  The average closure cost is $67,303/acre.





There appears to be a difference in the closure costs for landfills in rural counties versus those that are in large counties.  The costs appear to be dependent on site specific factors such as the climatic and hydrogeologic conditions, the complexity of closure design and the variability in the costs associated with developing and implementing the closure design.


The cost per acre appears to decrease with increasing landfill size as a result of economies of scale.





Tipping Fees:





An analysis was also conducted to determine the tipping fees charged by landfill operators in rural counties as compared to those charged by landfill operators in large counties.  Tipping fees were analyzed because they appear to be a frequently-used source of funds for closure costs.  The tipping fees charged by operators in rural counties identified in this study is shown on Table 3.  Tipping fees charged by operators in large counties is shown on Table 4.





As shown on Table 3 there is wide variability in the tipping fees charged by operators in the rural counties.  They vary from no tipping fees to $84/ton.  The average tipping fee was $23/ton.





We see the same variability on the tipping fees charged by operators of landfills in the large counties as shown on Table 4. The tipping fees varied from $16/ton to $55/ton.  The average tipping fee was $30/ton.





We see a difference in the tipping fees for the rural counties versus the large counties.  The average closure cost for the rural counties is $85,483/acre and the average tipping fee is $23/ton. The average closure cost for the large counties is $67,303/acre and the average tipping fee is $30/ton. It appears that the rural counties have less of an ability to fund landfill closure through tipping fees.





As shown in the above analyses, the closure costs and the associated tipping fees vary between landfills in the rural counties and those in the large counties.  As mentioned previously, the larger counties can disperse these costs because of the size of their landfills and also their large populations.  Unfortunately, the rural counties do not have this same ability.  They have relatively small landfills and populations on which they can spread the cost of closure of the landfill.





In addition to tipping fees, some counties use land use fees, fees collected at transfer stations, or franchise fees to fund closure activities.  However, due to their small population, the ability of the rural counties to generate revenues for closure of landfills is more limited than those of the larger counties.  Therefore, the fiscal constraints associated with the rural counties is much greater than on those associated with the larger counties.





Geographic and Demographic Factors:





Rural counties are distributed throughout the state, although  the northern area has a higher occurrence, as is apparent on Figure 1. The northern portion of the state experiences large quantities of rainfall as compared to the south.  Landfills in areas of high precipitation are more likely to produce leachate in quantities which could adversely impact public health and the environment.  Proper closure of these sites may require more complex closure designs in order to mitigate the affects of these adverse climatic conditions. In wet climates, a final cover design that is more stringent than the prescriptive standard may be required to prevent costly groundwater and landfill gas remediation.  The cost of these types of final covers increases the overall closure and postclosure maintenance costs.





The per capita waste disposal rates for large counties versus rural counties is similar.  As is evident from Tables 5 and 6, large counties produce 7.0 lbs/person/day as compared to 7.4 lbs/person/day for rural counties.  Consequently, rural counties which have relatively smaller populations produce less waste overall than would be produced in the larger counties.  As mentioned previously, closure of smaller landfills is less cost effective than closure of larger landfills.  





Rural counties have typically low density populations and as a result the communities are typically separated by large distances.  This could make regionalization of solid waste disposal sites a difficult task.   In addition, any decrease in available disposal sites usually results in long haul distances and may also increase the potential for illegal dumping.  However, it was EPA's position in drafting the RCRA Subtitle D regulations that "...regionalization of solid waste management in rural areas employing larger, better located, designed, and operated MSWLFs is preferable to continued use of small, poorly planned facilities that may pose health and environmental threats to their communities."  In addition, EPA further stated that "..with respect to small MSWLFs was that the move to greater regionalization, in order to benefit from the economies of scale, would be a secondary benefit of the revised criteria" (Wednesday October 9, 1991; Federal Register Vol. 56, No.196, page 50989).  Planning is required on the part of the county or city to evaluate existing waste disposal practices and future waste disposal options.  





Summary and Conclusions:





Because of the requirements of the federal regulations, and because the environmental threat posed by a landfill depends on conditions that have nothing to do with a county's population (e.g. climate and geology), there are few changes that can be made to reduce closure and postclosure requirements for landfills in rural counties.  In fact, landfill operators in the rural counties face unique challenges such as the following: 





  1.	The closure and postclosure maintenance requirements are currently the same regardless of whether the landfills are located in rural counties or large counties.





  2.	The cost per acre for landfill closure is higher for the rural counties compared to those in the large counties.





  3.	Rural counties are less able to fund closure than large counties.





  4.	There are greater economic impacts and fiscal constraints on the rural counties than on the larger counties.





  5.	Geographic (climatic conditions) and demographic (small populations) factors may result in a significant increase in closure and postclosure maintenance costs.





  6.	Due to the large distances separating the communities in rural counties, it is difficult to regionalize their waste disposal sites to make them more cost effective.  However, it should be recognized that EPA endorses regionalization since it should create an overall benefit to public health and the environment, even if it may have a few undesirable side effects such as increased illegal dumping.   





Recommendations:





In an effort to determine reasonable requirements for closure and postclosure maintenance at small landfills, the following recommendations are made:





  1.	Streamline the existing landfill closure process.





	As part of Assembly Bill 1220, the Board in conjunction with the Local Enforcement Agencies, the State Water Resources Control Board, the Regional Water Quality Control Boards, and the Air Resources Board are redrafting the current state closure regulations to eliminate duplicative requirements and improve overall coordination of the landfill closure process.  This should result in cost savings to not only rural counties but to all counties where closure of publically-owned landfills is required.





2.	Allow flexibility in the landfill closure design.





	Board staff is currently working closely with the operators of the landfills in the rural counties to develop least costly alternatives to the prescriptive standards contained in the closure regulations.  This will help facilitate the development and implementation of closure plans for the landfills that might otherwise have not been able to comply with the 14 CCR and RCRA Subtitle D closure and postclosure  maintenance requirements.





  3.	Encourage rural counties to identify additional sources of revenues that could be used to fund landfill closure.





	In the analyses that was conducted on the tipping fees  charged by operators of publically-owned landfills in rural counties, it was determined that there were some that were charging relatively low tipping fees and some that were not charging any tipping fees.  These operators could be encouraged to raise tipping fees or begin assessing tipping fees in order to offset the closure costs at their landfills.





  4.	Allow some flexibility in complying with the closure financial assurance requirements.





	Existing regulations give some relief for landfills by delaying the applicability date for implementing the financial assurance requirements of RCRA Subtitle D into 1995, with a possible extension to April 9, 1996.  





	Board staff will also work with the rural counties to develop innovative financial assurance mechanisms that would assist them in meeting applicable requirements.





Other Options:





 1.	Support the U.S. EPA amendment to RCRA Subtitle D that will allow for an extension of the financial requirements for sites in rural counties until April 9, 1996. 
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	TABLE 1


CLOSURE COSTS FOR PUBLICALLY-OWNED


 LANDFILLS IN RURAL COUNTIES











					  Number		 	          Estimate


County       Population    of LFs     Total Cost     Dollars/Acre


Alpine		1,113		0	    NA	   NA


Amador		30,039	     1       $1,296,000	$37,029


Butte		182,120	     1	$4,034,500	$50,431


Calaveras		31,998	     2	$9,862,475	$118,057


Colusa		16,275	     2	&2,255,609	$102,417


Del Norte		23,460	     1	$7,108,832	$263,029


El Dorado		125,995	     1	$5,493,251	$91,554


Glenn		24,798	     1	$3,761,000	$75,220


Humboldt		119,118	     0	    NA	   NA


Imperial		109,303	     10	$11,504,442	$17,501


Inyo 		18,281	     6	$4,659,899	$36,199


Kings*		101,469	     1	$1,730,358	$33,929


Lake			50,631	     1	$3,585,862	$65,197


Lassen		27,598	     6	$6,371,554	$117,167


Madera		88,090	     1	$2,036,764	$42,433


Mariposa		14,303	     1	$2,957,503	$73,938


Mendocino#	80,345	     5	$8,875,791	$106,138


Merced		178,403	     2	$2,996,860	$22,759


Modoc		9,678	     5	$1,501,049	$13,606


Mono			9,956	     6	$4,322,270	$28,714


Napa			110,765	     0	    NA	   NA


Nevada		78,510	     1	$13,936,000	$383,912


Placer		172,796	     2	$8,964,569	$76,315


Plumas*		19,739	     3	$8,052,430	$169,740


San Benito	36,697	     1	$3,015,731	$46,396


Shasta		147,036	     1	$3,084,082	$17,134


Sierra		3,318	     1	$954,839	$95,484


Siskiyou*		43,531	     11	$7,523,892	$107,794


Sutter		64,415	     0	    NA	   NA


Tehama		49,625	     1	$3,319,204	$39,514


Trinity		13,063	     1	$1,231,189	$61,551


Tuolumne		48,456	     2	$2,768,002	$184,664


Yolo			141,210	     1	$987,214	$32,907


Yuba			58,228	     0	    NA	   NA





					    Average Estimated Cost = 	$85,483





* 1 site owned by city 


# 2 sites owned by cities





Data summarized from preliminary closure plans submitted to the Financial Assurances Section, California Integrated Waste Management Board.
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TABLE 2


CLOSURE COSTS FOR PUBLICALLY-OWNED


AND PRIVATELY-OWNED LANDFILLS IN LARGE COUNTIES


 














		Size 	Total	Estimated


County	Name of Site	(acres)	Cost	Dollars/acre


Los Angeles	Bradley	139	$9,874,301	$71,038


Sacramento	Sac City	113	4,749,400	42,030


Sacramento	Kiefer Landfill	675	31,930,000	47,304


San Joaquin	North Co.	186	2,893,453	15,556


Santa Clara	Palo Alto	102	6,818,000	66,843


Ventura	Coastal	63	7,741,420	122,880


Ventura	Simi Valley	125	13184175	105,473


                    


                              Average Estimated Cost = $67,303/acre








               


  1. These closure costs are for landfills with approved final


     closure plans                 





Data summarized from preliminary closure plans submitted to the Financial Assurances Section, California Integrated Waste Management Board.
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TABLE 3


TYPICAL TIPPING FEES CHARGED


BY PUBLICALLY-OWNED LANDFILLS


IN RURAL COUNTIES





                                                    Tipping 


                                           Fee         Capacity


County         Name of Site             (dollars/ton)  (Tons/day)


Amador         Amador Sanitary  LF           16        26 to 100


Butte          Neal Road LF                  17        101 to 500


Calaveras      Rock Creek LF                 0         26 to 100


Colusa         Stonyford LF                  32        1 to 25


Del Norte      Crescent City LF              17        26 to 100


Eldorado       Union Mine LF                 31        101 to 500


Glenn          Glenn County LF               3         26 to 100


Humboldt       No Public landfills           0         NA


Inyo Lone      Pine and Independence LFs     0         1 to 25


Kings          Avenal LF                     46        1 to 25


Lake           Eastlake LF                   9.5       101 to 500


Lassen         Bass Hill  LF                 5.5       1 to 25


Madera         Fairmeade                     28.5      26 to 100


Mariposa       Maiposa County LF             47        26 to 100


Mendocino      City of Ukiah                 43        26 to 100


Merced         Bill Wright & Hwy 59 LFs      24        101 to 500


Modoc          Alturas LF                    5.5       1 to 25


Mono           Benton LF                     0         1 to 25


Napa           No Public landfills           0         NA


Nevada         No operating LFs              0         NA


Placer         Eastern Regional LF           48        26 to 100


Placer         Western Regional LF           17        26 to 100


Plumas         Gopher Hill LF                55        1 to 25


San Benito     John Smith Rd LF              17        26 to 100


Shasta         No Public landfills           0         NA


Shasta         West Central LF               27        101 to 500


Sierra         No operating LFs              0         NA


Siskiyou       Weed SWDS                     2         1 to 25


Siskiyou       Yreka SWLF                    4         26 to 100


Sutter         No operating LFs              0         NA


Tehama         Redbluff LF                   9         26 to 100


Trinity        Weaverville LF                18        26 to 100


Tuolumne       Tuolumne Co Central LF        84        26 to 100


Yolo           Yolo Co Central LF            41        501 to 1000


Yuba           No Public landfills           0         NA


     


                       Average tipping fee = 23   


               


Data summarized from Solid Waste Price Indextm , "Solid Waste Digest", July 1994.               











               


           


TABLE 4


TYPICAL TIPPING FEES CHARGED BY LANDFILLS


IN LARGE COUNTIES





          





     





                                      Tipping     


                                        Fee       Capacity


County         Site Name            (dollars/ton) (tons/day)


Fresno         American Ave. LF         29        101 � 500


Kern           All County LFs           29        101 � 500


Los Angeles    Scholl Canyon LF         24        1000+


Los Angeles    Spadra LF                16        1000+


Los Angeles    Puente Hills LF          16        1000+


Orange         All County LFs           22.5      1000+


Riverside      All County LFs           34.5      1000+


Sacramento     Kiefer LF                21        1000+


San Bernardino All County LFs           34.5      101 � 500


San Diego      San Marcos LF            55        1000+


San Joaquin    Austin Road LF           24        1000+


San Mateo      Buena Vista LF           40        1000+


Santa Barbara  Tajiguas LF              54        1000+


Santa Clara    City of Sunnyvale LF     18        1000+


Ventura        Bailard LF               33.5      1000+


     


                  Average tipping fee = 30   





Data summarized from Solid Waste Price Indextm , "Solid Waste Digest", July 1994.               


�
	TABLE 5


	RURAL COUNTY PER CAPITA


	DISPOSAL RATES


�PRIVATE ��





�
�
�
�
�
�
�
�
�
             Tons/�
          lbs/person�
�
County�
         Population�
         Total Tons�
           person/yr�
              /day�
�
Alpine�
1,113�
3,185�
2.86�
15.7�
�
Amador�
30,039�
56,232�
1.87�
10.3�
�
Butte�
182,120�
271,256�
1.49�
8.2�
�
Calaveras�
31,998�
40,998�
1.28�
7.0�
�
Colusa�
16,275�
16,054�
0.99�
5.4�
�
Del Norte�
23,460�
19,333�
0.82�
4.5�
�
El Dorado�
125,995�
165,480�
1.31�
7.2�
�
Glenn�
24,798�
22,703�
0.92�
5.0�
�
Humboldt�
119,118�
170,009�
1.43�
7.8�
�
Imperial�
109,303�
455,696�
4.17�
22.8�
�
Inyo�
18,281�
25,545�
1.40�
7.7�
�
Kings�
101,469�
96,489�
0.95�
5.2�
�
Lake�
50,631�
52,860�
1.04�
5.7�
�
Lassen�
27,598�
                 N/A�
                 N/A�
                 N/A�
�
Madera�
88,090�
76,795�
0.87�
4.8�
�
Mariposa�
14,303�
                 N/A�
                 N/A�
                 N/A�
�
Mendocino�
80,345�
52,680�
0.66�
3.6�
�
Merced�
178,403�
197,696�
1.11�
6.1�
�
Modoc�
9,678�
                 N/A�
                 N/A�
                 N/A�
�
Mono�
9,956�
34,185�
3.43�
18.8�
�
Napa�
110,765�
127,367�
1.15�
6.3�
�
Nevada�
78,510�
72,335�
0.92�
5.0�
�
Placer�
172,796�
202,108�
1.17�
6.4�
�
Plumas�
19,739�
10,867�
0.55�
3.0�
�
San Benito�
36,697�
50,826�
1.39�
7.6�
�
Shasta�
147,036�
241,349�
1.64�
9.0�
�
Sierra�
3,318�
                 N/A�
                 N/A�
                 N/A�
�
Siskiyou�
43,531�
27,685�
0.64�
3.5�
�
Sutter�
64,415�
92,024�
1.43�
7.8�
�
Tehama�
49,625�
33,255�
0.67�
3.7�
�
Trinity�
13,063�
                 N/A�
                 N/A�
                 N/A�
�
Tuolumne�
48,456�
63,013�
1.30�
7.1�
�
Yolo�
141,210�
165,177�
1.17�
6.4�
�
Yuba�
58,228�
45,535�
0.78�
4.3�
�
�
�
�
�
�
�
						    Average disposal rate  = 7.4





Data obtained from CIWMB Waste Generation  Interim Database Project.  Estimates from 1990 data.	
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	TABLE 6


	LARGE COUNTY PER CAPITA


	DISPOSAL RATES





�PRIVATE ���
�
�
            Tons/�
          lbs/person�
�
County�
          Population�
         Total Tons�
           Person/yr�
              /day�
�
Alameda�
1,276,072�
1,917,846�
1.5�
8.2�
�
Contra Costa�
803,732�
897,247�
1.1�
6.1�
�
Fresno�
677,490�
764,813�
1.1�
6.2�
�
Kern�
544,981�
955,059�
1.8�
9.6�
�
Los Angeles�
8,863,052�
10,359,980�
1.2�
6.4�
�
Marin�
230,096�
255,547�
1.1�
6.1�
�
Monterey�
355,660�
480,861�
1.4�
7.4�
�
Orange�
2,410,668�
4,089,181�
1.7�
9.3�
�
Riverside�
1,170,413�
1,865,156�
1.6�
8.7�
�
Sacramento�
1,041,219�
1,352,787�
1.3�
7.1�
�
San Bernardino�
1,418,380�
1,479,591�
1.0�
5.7�
�
San Diego�
2,498,016�
3,745,831�
1.5�
8.2�
�
San Francisco�
723,959�
667,000�
0.9�
5.0�
�
San Joaquin�
480,628�
545,877�
1.1�
6.2�
�
San Luis Obispo�
217,162�
251,403�
1.2�
6.3�
�
San Mateo�
649,623�
801,361�
1.2�
6.8�
�
Santa Barbara�
369,608�
598,264�
1.6�
8.9�
�
Santa Clara�
1,497,577�
2,125,085�
1.4�
7.8�
�
Santa Cruz�
229,734�
289,114�
1.3�
6.9�
�
Solano�
339,471�
386,408�
1.1�
6.2�
�
Sonoma�
388,222�
557,837�
1.4�
7.9�
�
Stanislaus�
370,522�
385,927�
1.0�
5.7�
�
Tulare�
311,921�
323,807�
1.0�
5.7�
�
Ventura�
669,016�
963,582�
1.4�
7.9�
�
�
�
�
�
�
�
						     Average disposal rate = 7.0





Data obtained from CIWMB Waste Generation Interim Database Project.  Estimates from 1990 data.
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