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Abstract 

As environmental laws are enacted, and the U.S. and various state Departments of 
EnvironmentaI Protection (DEP’s) establish procedures for enforcement, questions about 
government effectiveness in administering these laws naturally arise. The State of New 
Jersey has passed a law (Environmental Cleanup Responsibility Act - ECRA) that man- 
dates the state DEP review all land transfers to ensure that sites meet environmental 
standards. New Jersey is the only state in the U.S. that has such a comprehensive law. 
Several articles have been written regarding the delays caused by this law [l-3]. The 
research in this paper analyzes the time it takes to process ECRA applications. Data 
obtained from the New Jersey Department of Environmental Protection and Energy 
(NJDEPE) files were statistically analyzed and forecasts made for the most serious cases 
(Low, Medium, and High Environmental Concern cases). Since many of the cases had not 
been settled, these data are considered censored [4]. Censored data refers to a data set where 
some of the data is actual while some data is yet to be determined. The results show that the 
NJDEPE takes from one to as many as four years on average to resolve a case. In the view of 
industrial realtors and developers these times are substantial. In the view of the NJDEPE 
these times are required to assure that the law is enforced properly. The research was funded 
by the Hazardous Substance Research Management Center (HSMRC). This type of analysis 
can be used to judge the relative effectiveness of the law in terms of the administrative time it 
takes to process ECRA applications. 

Introduction 

The business community of New Jersey has raised many concerns about the 
ECRA law [5,8-12,141. Although the benefits, including a cleaner environment, 
are viewed favorably, the costs appear to be substantial. Claims have been 
made that ECRA is a major contributor to, if not directly responsible for, the 
downturn in the economy of New Jersey (cf. 151, p. 3). The reason for this 
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concern is the time and complexity involved in the processing of applications 
by the NJDEPE. Governor Florio of New Jersey has recognized this position 
and requested changes in the ECRA law (cf. [6], p. 34). 

The NJDEPE reports that approximately 85% of all applications submitted 
to the ECRA program are completed within a two week period [7]. Although 
this is a factual statement, it is misleading. The 85% referred to by the 
NJDEPE are applications that are required to be filed under ECRA legislation 
but have very little environmental concern. Almost all of the other 15% that 
are not settled immediately are major cases. 

This paper examines the time it takes the NJDEPE to process major ECRA 
applications. In order to accomplish this objective, a statistical analysis has 
been performed to determine the number of days it takes to process the various 
categoric 

1 
of ECRA applications (Low Environmental Concern (LEC), Medium 

Environm ntal Concern (MEC), High Environmental Concern (HEC)). 
The number of days to process applications is not necessarily an index of the 

efficiency of the ECRA program since there is no standard to measure against. 
The year-to-year trend for each individual category (LEC, MEC, HEC) can be 
used as a relative measure of how efficient the NJDEPE is processing ECRA 
applications. 

Objectives 

The major objectives of this paper are: 

(1) To ascertain the time that the NJDEPE takes to process ECRA applications. 
(2) To compare trends in processing times for the years 1984-1990. 
(3) To determine if there are significant differences in processing times with 

regard to the NJDEPE categorization of the case as LEC, MEC, HEC, 
(4) To evaluate the forecasting methodology. 

Methodology 

Data were obtained from the NJDEPE containing cases that could be classi- 
fied as resolved, unresolved, and “other”. The cases considered resolved were 
coded by the NJDEPE with .a “C” or “N”, for Cleanup Plan and Negative 
Declaration, respectively, and were analyzed using standard statistical tools 
such as regressions, averages, and standard deviations. 

Cases with the codes “I”, “A”, or “S” (Initial Notice, Assigned, and Sampling 
Plan Approval, respectively) were designated as unresolved. These cases could 
not be treated as easily, as they presented a problem similar to the ‘light bulb 
problem’. Using the past history of a light bulb’s life expectancy can be used to 
predict the life span of a light bulb in use. This type of a data set is known as 
censored data. Dr. Arthur Shapiro, of the Management Department of Stevens 
Institute of Technology, who was consulted on the statistical analysis require- 
ments recommended censored data analysis [4]. 
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The cases designated as “other” had one of the following codes: “W”, “R”, 
“M”, “L”, “F”, “D”, and “E,’ (Withdrawal, Enforcement Referrals, CMS Refer- 
ral, Early Filer, Duplicate, and Exempt, respectively). They were not included in 
the analysis since they could not be considered as open or closed. 

To determine the average processing time and related statistics for the entire 
data set (censored and uncensored) a forecast was needed, of when the uncom- 
pleted cases could be expected to be settled using the completed cases as a basis. 
These forecasted data were then added to the completed set. After looking at 
a number of forecasting techniques we chose the cumulative number of unresol- 
ved cases, as the basis of forecasting. Thus, the cumulative number of unresolved 
cases serves as the ordinate while the number of days is the abscissa. Using the 
cumulative number of unresolved cases has the, effect of smoothing the data. 
A detailed explanation of this process is given in Appendix 1. 

An exponential curve was fitted to the data and used to forecast when the 
unresolved cases would be settled (see Appendix 1). A number of tests were 
performed to determine how well the curve fit the data (goodness of fit). The 
results indicated that the estimating curves were a good fit. 

Results 

1. Estimation of time taken to process applications 

Data for the processing times of applications for ALL (LEC + MEC + HEC), 
LEC, MEC, and HEC cases are summarized in Tables 1, 2, 3, and 4. The 
corresponding graphs are placed at the end of this paper. 

TABLE 1 

Summary statistics for ALL cases 

Year 1984 1985 1986 1987 1988 1989 1990 

ALL Cases 464 828 1244 1130 1286 1044 

Cases 

Closed” 332 557 883 814 860 699 
Openb 12 45 101 107 128 238 
Other 120 226 260 209 228 137 

Days to resolve completed cases only 

Avg. 403 510 384 321 287 192 
Std Dev 635 566 393 325 233 143 

Estimate of days for completed and incomplete cases 
Avg. 446 700 607 476 517 446 
R2’ 0.874 0.964 0.953 0.958 0.969 0.905 

a Closed cases are those resolved by the NJDEPE. 
bOpe~ case are those still pending at some stage of approval by NJDEPE. 
’ R2 = coefficient of determination (% variation explained). 
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TABLE 2 

Summary statistics for LEC cases 

Year 1984 1985 1986 1987 

LEC Cases 232 394 676 562 

Cases 

Closed 204 314 625 535 
Open 0 0 0 0 
Other 28 80 51 27 

Days to resolve completed cases only 
Avg. 99 165 189 143 
Std. 110 149 145 117 

Estimate of days for completed and incomplete cases 
Avg. * * * * 

R2 * * * * 

1988 1989 1990 

513 432 493 

480 404 362 
0 2 85 

33 26 46 

162 124 95 
136 83 63 

* 138 186 
* 0.978 0.878 

* Not applicable. 

TABLE 3 

Summary statistics for MEC cases 

Year 1984 1985 1986 1987 1988 1989 1990 

MEC Cases * * x * * 329 319 

Cases 
Closed * * 1 * * 212 72 

Open * * * * * 82 188 
Other * * * * * 35 59 

Days to resolve completed cases only 
Avg. * * * * * 274 175 

Std. * * * * * 133 83 

Estimate of days for completed and incomplete cases 
Avg. * * * * * 476 * 

R2 * * k * * 0.977 * 

* Not applicable. 

II_ Comparison of trends in processing times 

Overall, the trend in average processing time for ECRA applications revealed 
an initial increase (1985 versus 1984) followed by decrease (1986 through 1990). 
Thus, it would appear that the NJDEPE is making progress in efficiently pro- 
cessing applications, even as the volume has grown to over 1,000 applications 
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TABLE 4 

Summary statistics for HEC cases 

343 

Year 1984 1985 1986 1987 1988 1989 1990 

HEC Cases 242 407 q37 428 449 117 93 

Cases 
Closed 127 236 213 255 
Open 13 42 107 88 
Other 102 129 117 85 

Days to resolve completed cases only 
Avg. 883 946 639 656 
Std. 805 599 295 321 

Estimate of days for completed and incomplete cases 
Avg. 959 1134 1452 992 
R2 0.877 0.949 0.986 0.987 

258 18 2 
120 83 83 

71 16 8 

457 512 141 
233 139 37 

828 * * 
0.984 * * 

* Not applicable. 

a year [13]. The efforts of the NJDEPE to better classify applications (LEC, 
MEC, HEC) has aided in this decreasing trend for processing times. 

III. Differences in processing times for categories 
Further, as would be expected, the longest processing times are for HEC 

cases, followed by MEC cases and then LEC cases. The absence of MEC cases 
for 1984-1988 is explained by the fact that the subdivision of MEC was only 
created in 1988 and is represented as (*) for ‘not applicable’. The other areas 
labelled ‘not applicable’ represent an inability to statistically analyze the 
sample because of its small size. 

IV. Evaluation of forecasting method 
To evaluate the forecasting method we used a “step back” technique, that is 

the beginning portion of the actual data was used to forecast the latter period. 
The forecast of this latter period was then compared with the actual history to 
evaluate our forecast. For example, the closed cases data of 1986 were used to 
forecast those cases that were begun in 1986 and remained unresolved by 
December 31, 1986. 

Table 5 summarizes the results of the forecast evaluation. The magnitude of 
the overestimates fairly matched the magnitude of the underestimates. The 
exact differences can be seen in Tables 6 and 7 and the percentage difference is 
tabulated in Tables 8 and 9, 

For ALL cases the forecast was very close for all years except 1986. When it 
was predicted that the NJDEPE would resolve more cases than they did. The 
error of the estimate for this year was approximately 28%. For the HEC cases 
the forecast was close to the actual history. 
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Summary of forecasting evaluation 

Year Case type Result-NJDEPE resolves: 

1984 ALL 
1985 ALL 
1986 ALL 
1987 ALL 
1984 HEC 
1985 HEC 

More cases than forecast predicted 
More cases than forecast predicted 
Less cases than forecast predicted 
Less cases than forecast predicted 
More cases than forecast predicted 
More cases than forecast predicted 

TABLE 6 

Number of ALL cases resolved in forecast evaluation 

Year Start” Endb 

Forecast Actual Difference 

1984 45 21 12 9 
1985 127 49 44 5 
1986 201 43 101 -58 
1987 241 41 107 -66 

* Start: denotes the cumulative number of unresolved cases at the beginning of the compari- 
son time. 
b End: denotes the cumulative number of unresolved cases at theend of the comparison time. 

TABLE 7 

Number of HEC cases resolved in forecast evaluation 

Year Start End 

Forecast Actual Difference 

1984 45 29 11 18 
1985 120 72 42 30 

Tables 8 and 9 represent the average number of days needed to resolve cases 

within the evaluation window (October 1988 and January 1991). The averages 
were calculated by summing the number of days used to resolve all cases 
within the period and dividing it by the number of cases resolved. 

Verification could only be done for the years shown. Estimates could not be 
made for years and categories not shown in the above verification. 
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TABLE 8 

Average number of days to resolve - ALL cases 
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Year Forecast Actual Act. - For. Diff. /Act. 

1984 2007 2055 +48 + 2.3% 
1985 1681 1694 +13 +0.8% 
1986 1346 1851 +505 +27.3% 
1987 939 1002 +63 +6.3% 

TABLE 9 

Average number of days to resolve cases - HEC cases 

Year Forecast Actual Act. - For. Diff. j Act. 

1984 2108 2078 -30 -1.4% 
1985 1774 1693 -81 -4.8% 

Conclusions 

Forecasts both overestimated and underestimated the actual history of 
processing times. The accuracy of the forecasts when-compared to the actual 
varied from 0.8% to 27.3%. However, all forecasts, except those for the year 
1986 - ALL Cases, were within 7% of the actual. Thus, the modified exponen- 
tial forecasting method can be assumed to adequately predict processing time. 
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Fig. 1. 1984 - ALL cases. Total no. of cases=464, completed cases avg. (days)=403, stan- 
dard deviation=635, no. of open cases= 12, coeff. of determination=O.8740, estimated avg. 
(days) = 446. 
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Fig. 2. 1985 - ALL cases. Total no. of cases=SZS, completed cases avg. (days)=510, stan- 
dard deviation = 566, no. of open cases = 45, coeff. of determination = 0.9635, estimated avg. 
(days) = 700. 

Fig. 3. 1986 - ALL cases. Total no. of cases= 1244, completed cases avg. (days)=384, 
standard deviation = 394, no. of open cases = 101, coeK of determination = 0.9527, estimated 
avg. {days) = 607. 

700 
600 
500 

ZEi 

9:: 
0 4 

0 500 1000 1500 2000 2500 3000 

Pmcw~lng Tlmg in Dya 

Fig. 4. 1987 - ALL data. Total no. of cases = 1130, completed cases avg. (days) = 321, stan- 
dard deviation=325, no. of cases open- - 107, coeff. of determination = 0.9576, estimated avg. 
(days) = 476. 
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Fig. 5. 1988 - ALL cases. Total no. of cases= 1286, completed cases avg. (days) = 287, 
standard deviation = 233, no. of open cases = 194, coeff. of determination = 0.9691, estimated 
avg. (days) = 517. 
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Fig. 6. 1989 - ALL cases. Total no. of cases=907, completed cases avg. (days)= 192, stan- 
dard deviation = 143, no. of open cases = 238, coeff. of determination = 0.9048, estimated avg. 
(days) = 446. 

1500 

:::: 
1200 
1100 
1000 

so0 
800 
700 
600 
500 
400 
300 
200 
100 

0 
0 500 1000 1500 2000 2500 3000 3500 

Pro@a”hlg Ttm. In Days 

Fig. 7. 1990 - ALL cases. Total no. of cases = 938, completed cases avg. (days)= 109, stan- 
dard deviation = 73, no. of open cases = 495, coefl. of determination = 0.8786, estimated avg. 
(days) = 528. 
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Fig. 8. 1984 - LEC cases. Total no. of cases- - 204, completed cases avg. (days) = 99, standard 
deviation= 110, no. of open cases = 0. 

Fig. 9. 1985 - LEC cases. Total no. of cases=314, completed cases avg. (days)= 165, stan- 
dard deviation = 149, no. of open cases = 0. 
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Fig. 10. 1986 - LEC cases. Total no. of cases=625, completed cases avg. (days) = 189, 
standard deviation = 145, no. of open cases = 0. 
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Fig. 11. 1987 - LEC cases. Total no. of cases=535, completed cases avg. (days) = 143, 
standard deviation = 117, no. of open cases = 0. 
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Fig. 12. 1988 - LEC cases. Total no. of cases=480, completed cases avg. (days)= 162, 
standard deviation = 136, no. of open cases =O. 
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Fig. 13. 1989 - LEC cases. Total no. of cases= 406, completed cases avg. (days) = 124, 
standard deviation = 83, no. of incomplete cases = 2, coeff. of determination = 0.9789, 
estimated avg. (days) = 138. 
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Fig. 14. 1990 - LEC cases. Total no. of cases =447, completed cases avg. (days) = 95, stan- 
dard deviation=63, no. of open cases =85, coeff. of determination=0.8776, estimated avg. 
(days) = 186. 
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Fig. 15. 1989 - MEC cases. Total no. of cases=294, completed cases avg. (days)=274, 
standard deviation = 133, no. of open cases = 82, coeff. of determination = 0.9768, estimated 
avg. (days) = 476. 
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Fig. 16. 1984 - HEC cases. Total no. of cases = 140, completed cases avg. (days) =883, 
standard deviation = 805, no. of open cases = 13, coeff. of determination = 0.8773, estimated 
avg. (days) = 959. 
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Fig. 17. 1985 - HEC cases. Total no. of cases=278, completed cases avg. (days)= 946, 
standard deviation = 599, no. of open cases = 41, coeff. of determination = 0.9495, estimated 
avg. (days)= 1134. 
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Fig. 18. 1986 - HEC cases. Total no. of cases =320, completed cases avg. (days)=639, 
standard deviation = 295, no. of open cases = 107, coeff. of determination = 0.9864, estimated 
avg. (days) = 1452. 
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Fig. 19. 1987 - HEC cases. Total no. of cases= 161, completed cases avg. (days)=883, 
standard deviation = 290, no. of open cases = 78, coeff. of determination= 0.9288, estimated 
avg. (days) = 1845. 
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Fig. 20. 1988 - HEC cases. Total no. of cases= 378, completed cases avg. (days) =457, 
standard deviation = 233, no. of open cases = 120, coeff. of determination = 0.9836, estimated 
avg. (days) = 828. 
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Appendix 1 _ 

The following steps outline the procedure involved in analyzing the data: 

(i) Cumulative number of unresohed cases us. time 

The cumulative number of unresolved cases was plotted vs. time for the 
completed data. The result was a decaying exponential curve with the follow- 
ing characteristic equation. 
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(ii) Equation 
y=exp (Ax+b) 

lny=Ax++ 

Y=Ax+b 

where, Y = In y, y = cumulative number of unresolved cases at a time t, x = time 
in number of days 

(iii) Regression analysis 
A regression analysis using LOTUS l-2-3, was then performed to evaluate the 

coefficient (A) of x, the constant (b) and the coefficient of determination. 

(iv) Estimate of resolution of pending cases 
Using the above equation with a calculated x-coefficient and a constant for 

a given year, it was then possible to make an estimate as to when the pending 
cases would be resolved. 

(v) Estimated average 
The results were tabulated as below. 

Days No. of eases 

Di fi Di xfi 

50 20 1000 

This means that between 0 to 50 days, 20 cases were resolved. 

Estimated average = 
CDi X fi 

Efi * 

(vi) Coefficient of determination 
The coefficient of determination is the percentage of the variation that is 

explained by the forecast line. The coefficient of determination for the extrapo- 
lated 1991 data varied from a low of 87.7% to a high of 98.7%, that is, the 
variation explained by the curve ranged from 87.7% to 98.7%. For the 1988 
data, the coefficient of determination ranges from 71.4% to 98.6%. These values 
indicate a ‘goodness of fit’ for the curves. Typically, a value of less than 50% is 
questionable while values greater than 50% provide better fits. Coefficients of 
determination greater than 80% indicate a high degree of fit between the 
actual and forecasted data. 


