














































































































It is likely that further research could reduce the cost of the RSF system significantly. Results
of this work suggest relocation of the pump pit does not impact effluent quality. This could
reduce costs by about $700. There is also considerable questions over the need for the indrain
system in the sand filter which adds about $500 to the cost of the RSF. Smaller filters, plastic
filter boxes, and less costly filter media could further reduce costs by several hundred additional
dollars.

Monitoring Results

The key variables that determine the surface area required for an RSF are the hydraulic loading
rate (or volume of flow) and the pollutant loading rate. These are also the variables that
determine the acceptance rate of the soils in the absorption field. For the RSF systems in this
project, the hydraulic load is defined as one quarter the total flow. This represents only the
forward flow and not the recirculated portion.

Hyvdraulic Rates (Filter)

The EPA has recommended loading rates of 3.0 to 5.0 gpd for RSFs. The experience of Anne
Arundel County over the last seven years has shown that higher rates can be applied without
degrading the quality of the effluent or clogging the filter. Thus the typical county filter is 24
inches deep and 45 square foot in surface area.

In order to evaluate an even smaller filter, a reduced depth and surface area was used at Site C
in this project. The programmable timer in the control panel was set to activate the pump for
one minute intervals every half hour. Based on readings from the hour meter in the control panel
and a head test at the distribution lateral, loading rates were determined using a method described
by the EPA. ¥

The 18-inch-deep, 22.5 square foot filter section at Site C was dosed at an average rate of
16.6 gpd/sf during the first ten months of operation. This is between 3.3 and 5.5 times the EPA

recommendations. To date, effluent quality has not been degraded (see section below).

Hvdraulic Rates (Soil)

The loading rate on the soil is of particular interest because it impacts the length of trench
required and, indirectly, the size of lot required. Monitoring of trenches under this program was
limited to visual observation of ponding depths at various points along the trenches.

As stated earlier, all of the trenches in the three sites are operating on relatively short sections
of trench, compared to conventional septic system requirements. Site A was operating on less
than about 16 feet of 3-foot-wide trench and Site B on less than 12.5 feet of trench. Site C
generally operated on 19 feet of trench, except for two occasions where some minor overflow
into a second 19-foot trench occurred.

%EPA, 1980, Design Manual: On-Site Wastewater Treatment and Disposal Systems, Office of Research and
Development, Cincinnati, OH, 1982.
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Although the improved effluent quality is the primary reason for successful operation on these
relatively short trench lengths, it has been shown that gravelless trenches such as the Infiltrator
brand used in these sites also increases the acceptance rate of a trench. Further research should
examine RSF performance with gravel trenches. Since soil clogging occurs over time, visual
observations of the three sites should also continue to access long-term performance.

Effluent Quality

Effluent was monitored over a ten-month period from September 1993 through July 1994.
Samples were generally taken twice each month except for a short period in the spring during
which monitoring was suspended to conserve funds and allow for later warm-weather monitoring.
A summary of all data is provided in the Appendix. ‘

Table 5 presents a summary of the average effluent quality from the three sites over the
monitoring period. These represent the effluent from the sand filter (P-Trap) and from the septic
tank at Sites A and C. At Site B, the pump was installed in the second chamber of the septic
tank. Percent reductions for Site B are therefore not shown since this arrangement does not allow
for determination of baseline pollutant levels in the septic tank.

In order to look at RSF performance under extreme conditions, we also examined pollutant
reductions during the two hottest and two coldest months. This is illustrated in Table 6.

Because the P-Trap represents the effluent being discharged to the drainfield, it is of particular
interest to compare this to known qualities of septic tank effluent. Table 7 shows some typical
septic tank effluent quality as reported by Canter and Knox®'. Figures 8, 9, and 10 express the
P-Trap resuits from the demonstrations in this project as a percent of the typical levels in
Table 7. As shown in the Figures, considerable reductions are achieved with the RSF compared
to a conventional septic system, although all systems show significant variability.

3!Canter, L. and Knox, R., Septic Tank System Effects on Ground Water Quality, Lewis Publishers, Inc., Chelsea,
MI, 1986. .
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Table 5

Average Concentrations Over Entire Monitoring Period

Septic

Effluent Concentration

RSF || Reduc- [ Pump* RSF Septic RSF Reduc-
Pollutants Tank | (P-Trap) uof;om Pit (P-Trap) Tank
BOD 295 23 72 9 324 22
TSS 90 17 56 8 143 16 |
Total Nitrogen 453 29.1 20.1 19.8 53.1 143 |
Phosphorus 7.6 4.7 13.1 12.0 8.5 341
MPN Fecal [| 444,375 9,276 489,444 26,061 || 1,864,200 47,036 :

*The pump at Site B was placed in the second chamber of a dual-zone septic tank.

Table 6
Average Percent Reduction During
Two Coldest and Two Warmest Months

SITE C

[

| SITE A |

Solids 85% 79% 94% 91%

Total Nitrogen 40% 43% 74% 87%

Phosphorus 41% 32% 52% 80%

MPN Fecal 98% 99% 97% 96%
Table 7

Typical Effluent Concentrations From Septic Tanks

(after Canter and Knox)

Suspended Solids

BODs 140 mg/l
Total Nitrogen 40 mg/1
Total Phosphorus 15 mg/l
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CONCLUSIONS AND RECOMMENDATIONS

Conclusions

The three sites constructed and monitored under this project illustrate the increased treatment
efficiency of RSF systems compared to conventional septic systems. At Sites A and C, average
reductions for Fecal Coliform and BOD exceeded 90 percent, and over 80 percent for Total
Suspended Solids. Although still impressive compared to septic tank effluent, Site A average
reductions for nutrients were considerably lower than at Site C. Reductions for Phosphorus and
Nitrogen were 38 percent and 36 percent, respectively, at Site A. Average reductions increased
to 60 percent for Phosphorus and 73 percent for Total Nitrogen at Site C. It is not clear at the
time of this report why poorer performance was achieved at Site A, although investigations into
water softener chemicals and other potential additives are continuing.

At Site B, RSF effluent was recirculated directly to the septic tank, which prevented
establishment of baseline septic tank concentrations and percent reductions for pollutants.
However, with the exception of Phosphorus, average effluent concentrations at Site B were lower
than those at Sites A or C.

The soils at each site were incompatible with existing county regulations for conventional septic
systems. However, visual observations during the first ten months of operation indicate that the
RSF effluent was accepted by the soil at a much higher rate that would be expected with septic
tank effluent, despite the fact that these were considered heavy-use homes with five or more
occupants. Site A was operating on less than 16 feet of 3-foot-wide trench, Site B on less than
12 feet of trench, and Site C on just over 19 feet. Further monitoring should be conducted to
assess long-term performance.

Results of the cost-saving features in this study suggest RSF systems could be constructed at a
much lower cost than with current practice. For example, the elimination of the pump pit at
Site B did not appear to degrade the RSF system’s treatment performance. It also appears that
the reduce-sized filter used at Site C was successful in achieving high treatment efficiencies and
that loading rates much higher than those previously reported may be acceptable. These changes,
together with some material substitutions and reductions as described in the cost section of this
report, could reduce costs by $1,200 or more.

Overall, current costs of RSF systems are higher than conventional septic systems and will likely
remain higher even if the cost saving features discussed in this report are adopted. However, the
real benefit of RSF technology is that the improved treatment efficiencies will permit advanced
on-site treatment and disposal on soils that are typically considered marginal or unacceptable for
conventional septic systems.
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Recommendations

Based on the results of this study and a review of previous research, the following observations
are offered:

" RSFs offer an alternative to conventional septic tank/soil absorption systems and should
be given serious consideration for new home construction on soils with low hydraulic
conductivities and/or where higher quality effluent is required.

. RSFs offer opportunities in repair of existing conventional septic systems that are
experiencing disposal trench failures. In repair applications, costs of the RSF system can
be lowered significantly by using existing tasks if they are in good operating condition.

. Long-term studies should be conducted to develop improved design criteria that recognize
the benefits of improved soil acceptance rates with RSF effluent. At a minimum, visual
observations of the three sites in this study should continue for several years.

. Additional research should be conducted to evaluate some of the promising cost-saving
features investigated under this study. This would include longer-term monitoring of the
reduced-sized filter at Site C and the combined pump pit/septic tank configuration at
Site B. Additional sites with these features should also be constructed and monitored.

. Updated guidelines should be developed for loading rates on filters to reflect the

experiences of Anne Arundel County and the results of this study. This would require
improved methods for determining actual hydraulic loading rates on systems in operation.

35



APPENDIX

Contents
Monitoring Plan . . . ... .. e e A-3
Laboratory Analysis Methods .. .. .. ... .. .. .. . . A-5
Laboratory Analysis Results ... ... .. ... .. . .. .. .. . . . A-7
Mean Monthly Temperatures . . . ... . ... i e A-11

Sample Management Entity Agreement . ............. .. .. ...t A-13



RECIRCULATING SAND FILTER MONITORING PLAN

Construction at all three RSF sites was complete by the first week of August, 1993. A four to
six week wait prior to sample collection was allowed to permit maturation of the filter and
system. Collection of samples began on September 15, 1993 and proceeded through February,
1994. The samples were collected by Research Center staff and the laboratory analysis was
performed according to applicable EPA standards by Martell Laboratories of Baltimore,
Maryland. Laboratory analysis consisted of testing concentrations of phosphorus, biochemical
oxygen demand, total suspended solids, fecal coliform, and nitrogen in the forms of nitrate,
nitrite, and total Kjeldahl nitrogen. Samples were collected from each site at approximately two
week intervals.

The sample collection procedure by the Research Center relied on grab samples obtained during
site visits. The samples were retrieved from the sampling points with a parastolic pump
(Masterflex 7570) and placed in appropriately marked sample containers furnished by Martell
Laboratories. Storage of the samples was in accordance with EPA standards in coolers furnished
by Martell. Sampling began downstream at the cleanest point in the system and moved up to
avoid contaminating sampling equipment. To insure proper sampling procedures were followed,
experienced representatives from Anne Arundel County, Maryland, and Martell Laboratories
supervised the sample collection initially and at periodic intervals.

Samples at the three sites were generally collected at three locations: from the P-Trap after the
sand filter, from the pump pit, and from inside the outlet baffle of the septic tank. In addition
to obtaining a sample from each sampling point, one duplicate sample from a selected point was
taken as a quality control measure.

A log was used to record measurements and general observations during each site visit. The
presence and amount of trench ponding, required maintenance, odors, or homeowner comments

were recorded.

The National Oceanic and Atmospheric Administration (NOAA) provided data on temperature
and precipitation during the monitoring period from a nearby weather station.
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LABORATORY ANALYSIS METHODS

Laboratory analysis of samples was performed by Martell Laboratory Services Inc. of Baltimore,
Maryland in accordance with their quality assurance and quality control plan. Martell participates
in many quality assurance programs, including (1) State of Maryland, (2) Commonwealth of
Virginia, (3) State of Delaware and EPA wastewater, drinking water, and microbiology programs;
the U.S. Geological Survey multimatrix program; and the U.S. Department of Agriculture
certification program. Martell is a member of the American Society for Testing and Materials.
All sample analyses were performed in accordance with published methodologies as follows.

BOD

Biochemical Oxygen Demand

EPA Method 405.1 (5 Days, 20 degrees C)

STORET NO. 00310

Carbonaceous 80082

Approved for NPDES CBOD: pending approval for Section 304(h), CWA
Issued 1971

Editorial revision 1974

FECAL COLIFORM
Standard Total Coliform Multiple-Tube (MPN) Tests
Standard Method 908 A.

NITROGEN

Nitrogen, Kjeldahl, Total

EPA Method 351.3 (Colorimetric; Titrimetric; Potentiometric)
STORET NO. 00625

Approved for NPDES

Issued 1971

Editorial revision 1974 and 1978

Nitrogen, Nitrate-Nitrite

EPA Method 353.1 (Colorimetric, Automated, Hydrazine Reduction)
STORET NO. Total 00630

Approved for NPDES and SDWA

Issued 1971

Reissued with revision 1978

Nitrogen, Nitrate-Nitrite

EPA Method 353.2 (Colorimetric, Automated, Cadmium Reduction)
STORET NO. Total 00630

Approved for NPDES and SDWA

Issued 1971

Editorial revision 1974 and 1978



Nitrogen, Nitrite

EPA Method 354.1 (Spectrophotometric)
STORET NO. Total 00615

Approved for NPDES

PHOSPHORUS

Phosphorus, Total

EPA Method 365.4 (Colorimetric, Automated, Block Digestor AA 1I)
STORET NO. 00665

Pending approval for NPDES and Section 304(h), CWA

Issued 1974 .

TOTAL SUSPENDED SOLIDS

Residue, Non-Filterable

EPA Method 160.2 (Gravimetric, Dried at 103 - 105 degrees C)
STORET NO. 00530

Approved for NPDES

Issued 1971




LABORATORY ANALYSIS RESULTS
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Site A BOD

EPA 4051

Septic Tank
09/15/93 380
10/11/93 270
10/25/03 280
11/22/03 260
12/07/83 380
12/20/93 300
01/06/94 385
01/18/04 220
01/31/04 310
02/15/94 300
03/17/04 200
05/05/94 140
05/19/94 290
06/07/94 330
06/21/94 360
06/30/94 280

Average 205
Pump PRt
00/15/03 08
10/11/03 178
10/25/93 120
11/22/93 180
12/07/93 87
12/20/03 100
01/06/94 120
01/18/94 82
01/31/04 20
02/15/04 02
03/17/94 42
05/05/04 00
05/10/94 08
06/07/94 170
06/21/94 66
06/30/94 104

Average 108
P-Trap
08/15/93 37
10/11/93 21
10/25/03 36
11/22/83 8
12/07/93 21
12/20/93 8
01/06/04 31
01/18/94 28
01/31/94 1
02/15/04 7
03/17/94 : 1
05/05/04 32
05/19/04 48
06/07/94 30
06/21/94 28
06/30/94 12

Average 23

®

Solids
EPA 160.2

145
60
&7
72

180
36
83
70
28
60
29
52

125

95
200
65
90

100
49
420
32

42
34

17
15
710
90
186
34
124
33
21
18
16

19
20

18
14

17

7

Nitrite
EPA 354.1

0.13
0.05
0.07
0.05
0.08
0.05
0.06
0.04
0.05
0.05
0.05
0.06
0.03
0.04
0.03
0.1
0.06

0.08
0.05
0.05
0.05
0.05
0.04
0.09
0.06
020
0.03
217
0.03
0.03
0.02
0.03
0.08
0.19

2.62
0.86
0.07
0.12
0.17
0.21
0.33
0.23
0.64
0.36
0.19
011
0.30
0.30
0.37
0.41
0.45

Nitrate Nitrate+Nitrite

EPA 3531

0.05
0.05
0.04
0.02
0.07
0.02
0.02
0.02
0.02
0.03
0.03
0.06
0.06
0.02
0.00
0.08
0.04

0.10
0.04
0.02
0.02
0.38
0.02
0.02
0.04
1.30
0.02
0.64
0.02
1.67
0.05
0.07
0.83
0.33

18.45
16.06
26.88
19.78

8.63
15.62

0.45
14.08
17.75
17.16
14.42
22.68
15.67
22.38
33.43
19.14
18.34

EPA 3532

0.18
0.03
0.08
0.02
0.15
0.05
0.02
0.06
0.04
0.08
0.03
0.02
0.0
0.04
0.03
0.08
0.06

0.19
0.04
0.05
0.02
0.42
0.06
0.02
0.10
1.50
0.04
281
0.04
1.70
0.07
0.10
0.82
0.50

21.05
16.92
28.95
19.90

8.80
15.73

9.78
14.31
18.39
17.52
14.61
22.79
15.87
22.67
33.79
19.55
16.79

Kjeldahl
EPA351.3

§5.0
36.0
520
205
39.0
410
400
320
37.0
420
430
330
52.0
7o
55.0
570
45.2

380
ars
445
28.0
320
30.0
340
26.0
280
230
120
200
30.0
390

300

36.0
nz

120
18.0
95
8.3
140
8.4
19.0
100
8.5
51
18
141
14.0
84
5.6
113
10.3

Phosphorus
EPA 3654

70
6.0
72
78
72
6.2
8.2
5.1
586
86
5.8
68
10.2
12.4
96
8.0
7.6

6.0
58
71
5.2
50
46
45
4.1
5.0
52
22
62
104
78
82
8.0
6.0

49
45
44
a2
44
a6
37
36
40
51
22
49
6.7
790
6.3
56
47

MPN Fecal
SM 908

20,000
200,000
110,000

80,000

1,100,000
1,700,000
170,000

70,000
420,000

90,000
220,000
300,000
500,000
500,000

30,000
000,000
444,378

24,000
160,000
130,000

17,000

80,000
140,000

90,000

30,000
160,000

90,000

90,000

50,000

1,600
160,000

50,000
600,000
110,788

3,000
28,000
500

40
2,200
3,200
11,000
7.000
700

55

570
400
80,800
1,350
95
9,500
9,276
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o ®
Site B BOD
EPA 405.1
Pump Pit
09/15/93 51
10/11/03 49
10/25/03 76
11/11/03 88
11/22/03 68
12/07/03 49
12/20/83 54
01/06/04 58
01/18/04 80
01/31/04 52
02/15/04 72
03/03/04 40
03/17/04 102
05/05/04 66
05/19/04 54
06/07/94 145
06/21/94 102
06/30/94 84
Average 72
P-Trap
00/15/83 10
10/11/03 10
10/25/93 15
11/11/03 [
11/22/03 4
12/07/93 4
12/20/03 5
01/06/94 7
01/18/84 6
01/31/94 7
02/15/94 5
03/03/04 30
03/17/e4 5
05/05/04 "
05/19/04 7
06/07/94 24
06/21/04 5
06/30/04 10
Average []

Solids
EPA 160.2

20
49
46
20
35
39
28
40
42
24
30
24
20
19
24
18
375
140
56

N n
BNEANOOWENINELDIONOD O

-

[y

Nitrite
EPA 354 1

0.04
0.02
0.02
0.03
0.02
0.15
0.35
1.79
1.05
364
225
1.74
0.1
0.06
0.00
0.07
0.04
0.05
0.63

0.37
0.08
0.08
0.02
0.03
0.02
0.12
0.24
0.19
0.10
0.19
0.43
0.02
0.16
0.11
on
0.13
0.07
0.14

Nitrate  Nitrate+Nitrite

EPA 353.1

0.02
0.08
0.04
0.03
0.03
0.18
6.54
1.64
1.41
6.85
6.36
1.08
0.05
0.06
120
0.07
0.09
0.63
1.46

13.50
18.36
14.88
17.29
14.87
16.33
16.74
18.05
17.37
23.87
18.28

8.50

578
12.46
12.12
18.60
10.85
2428
15.68

EPA 353.2

0.04
0.10
0.06
0.06
0.05
033
6.89
333
1.46
10.48
8.61
2.82
0.05
0.05
1.20
0.14
0.13
0.60
2.03

13.90
18.46
14.06
17.30
14,60
16.35
16.85
18.29
17.56
23.96
18.47

9.03

578
12.61
12.23
18.71
10.98
24.35
15.81

Kjetdahi
EPA 3513

200
18.0
18.0
220
17.0
220
17.0
18.0
23.0
16.0
14.0
12.0
110
18.0
16.0
300
15.0
18.0
18.1

40
26
45
29
63
1.4
8.0
59
45
32
34
6.2
1.0
50
32
47
39
3e
4.0

Phosphorus
EPA 365.4

145
1356
130
120
140
145

88
130
16.0
120
120
105
120
140
13.0
15.2
140
136
131

140
1.0
125
120
125
120

78
130
15.0
1.0
120

0.8

8.3
125
130
134
128
126
12.0

MPN Fecal
SM 908

160,000
160,000
900,000
1,600,000
160,000
530,000
220,000
900,000
500,000
500,000
300,000
500,000
1,600,000
300,000
60,000
160,000
110,000
160,000
480,444

5,000
5,000
70,000
19,500
60,000
50,000
16,500
2,300
2,000
920
6,000
160,000
50,000
12,500
3,000
1,585
1,300
3,500
26,061



0l-v

Site C BOD

EPA 405.1

Septic Tank
00/22/93 1650
10/11/03 230
10/25/93 260
11/11/93 120
11/22/03 320
12/07/03 160
12/20/03 230
01/06/04 220
01/18/04 120
01/31/04 230
02/15/94 128
05/19/94 220
06/07/94 528
06/21/04 205
06/30/04 240

Average 324
Pump PR
00/22/93 43
10/11/93 39
10/25/93 48
11/11/03 17
t1R22/03 72
12/07/93 35
12/20/93 90
01/06/04 44
01/18/94 86
01/31/04 48
02/15/94 27
03/03/04 58
03/17/94 40
05/19/04 66
06/21/94 36
06/30/94 24

Average 49
P-Trap
00/22/03 37
10/11/83 18
10/25/93 18
11/11/93 8
11/22/03 17
12/07/03 19
12/20/93 15
01/06/94 17
01/18/04 33
01/31/94 38
02/15/94 1"
03/03/94 30
03/17/94 18
05/05/94 30
05/19/94 27
06/07/94 18
06/21/94 25
06/30/94 23

Average 22

@ o

Solids
EPA 160.2

630
60
85
82

146
76

123

144
58

166

290
85
70
69
55

14

73

32
12
35

190
18
244
24
18

18
32
19

53

18
24

10

12
20
13

34

10
17
10
17
13
16

Nitrite
EPA 354.1

0.06
0.06
0.05
0.02
0.03
0.5
0.37
0.04
0.06
0.04
0.04
0.03
0.05
0.04
0.04
0.10

0.03
0.08
0.19
0.45
0.03
3.23
4.12
0.76
0.64
2,60
0.08
0.20
1.7¢
0.02
0.04
0.03
0.90

0.76
0.83
0.83
0.21
0.34
0.80
0.89
0.21
0.60
1.25
0.05
125
0.61
021
011
0.20
024
0.13
0.52

Nitrate Nitrate+Nitrite

EPA 353.1

0.04
0.06
0.02
0.03
007
047
0.02
0.0t
0.05
0.02
0.02
0.03
0.02
0.02
0.03
0.06

0.19
0.10
0.60
3.76
0.09
0.64
1.83
6.00
0.56
411
0.65
0.02
0.71
0.03
0.02
0.02
1.14

727
8.22
9.72
11.07
14.24
13.63
16.95
14.24
7.80
10.39
12.43
3.40
8.54
4.34
0.97
1.37
074
0.12
8.08

EPA 3532

0.10
0.04
0.06
0.05
0.10
0.47
0.33
0.01
0.05
0.06
0.05
0.06
0.05
0.02
0.07
0.10

0.21
0.22
0.70
421
012
387
5.95
5.76
1.20
6.80
0.63
0.18
2.50
0.05
0.05
0.04
2.04

8.03
8.75
10.55
11.28
14.58
14.43
17.63
14.45
8.49
11.64
12.47
4.70
9.15
4.55
1.08
1.57
0.08
0.25
8.60

Kieldahl
EPA 351.3

1300
62.0
5§70
260
48.0
39.0
48.0
430
35.0
540
67.0
3r.o
605
30.0
50.0
53.0

200
135
140

76
1.0
130
140

13
320
120

76
10.0
120
210
120
17.0
147

6.0
46
84
26
56
18
24
24
65
34
13
130
21
53
130
7.3
56
120
57

Phosphorus
EPA 365.4

56.0
6.4
6.6
26
48
45
56
4.0
45
50
70
41
48
44
6.6
8.5

0.2
68
42
1.3
3.0
3.0
38
32
96
26
3.0
28
28
40
38
44
4.2

8.4
62
a8
1.3
26
27
32

28
34
24
27
23
20
34
a6
28
a6
4.4
34

MPN Fecal
SM 908

20,000
1,600,000
500,000
9,000,000
1,600,000
3,000,000
2,400,000
2,200,000
1,400,000
5,000,000
33,000
170,000
330,000
600,000
110,000
1,864,200

160,000
160,000
500,000
500,000
280,000
400,000
500,000
300,000
160.000
280,000
1,600,000
1,600,000
300,000
300,000
60,000
16,000
446,625

11,000
160,000
19,000
2,200
9,200
1,600
16,500
3,300
160,000
68,000
10,500
160,000
13,500
27,500
160,000
700
300
3,350
47,036



Mean Monthly Temperature

Sep-93 71.1
Oct-93 57.4
Nov-93 479
Dec-93 36.8
Jan-94 30.3
Feb-94 32.1
Apr-94 44.4
Apr-94 61.7
May-94 62.4
Jun-94| NA*

*NA = not available at the time this report was prepared.



SAMPLE MANAGEMENT AGREEMENT
State of North Carolina

THIS AGREEMENT is made and entered into this day of , 19__ by and between

(hereinafter the "owner") and (hereinafter the "Management
Entity™).

WITNESSETH
WHEREAS, the owner owns or controls the property upon which a ground absorption sewage treatment system
(hereinafter "system") is installed, such system being designated and alternative sewage treatment and disposal system;

and

WHEREAS, a contract shall be executed between the system owner and a management entity prior to the
issuance of an Operation Permit for said system; and

WHEREAS, the conditions of the Operation Permit for said system be that a properly executed contract between
the system owner and a management entity shall be in effect for as long as the system is in use; and

WHEREAS, the owner shall manage the alternative sewage treatment and disposal system.

NOW THEREFORE, in consideration of the premises and of the mutual covenants and promises contained in
this Agreement, it is hereby agreed by and between the owner and Management Entity as stipulated below.

1. The Management Entity Obligations. The Management Entity shall perform the following services on the
owmner’s system located at

a. The Management Entity shall inspect the system at least annually.

b. The Management Entity shall file or cause to be filed a memorandum of this agreement with the register
of deeds of the county in which the subject property is located in all situations.

The memorandum shall indicate the property is subject to the terms of this agreement and that the terms
of this agreement shall run with the land as a restrictive covenant.

C. The Management Entity shall report the results of its inspections to the local health department annually.

d. The Management Entity shall notify the owner within 48 hours of any inspection that indicates a need
for system repair.

e. The Management Entity shall notify the owner of needed repairs which are outside of the scope of
routine inspection. The owner shall obtain the necessary repair permit for the system.

f. The Management Entity shall establish and revise from time to time schedules of fees, charges and
penalties for required inspections of sewage treatment systems.

2. The Owner’s Obligations.
a. The owner shall pay to the Management Entity a fee per year for periodic inspections and periodic

reports. The owner shall pay to the approved contractor his fees for any work performed on the system as a result of
nonscheduled service or maintenance calls.
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The owner shall employ or shall contract with an approved contractor to make the repairs as directed by the repair permit
and within the time limitations set by the Management Entity.

b. Within 30 days of receipt of notice of needed repairs pursuant to paragraph 1. above, the owner shall
request the Contractor to complete needed repairs.

c. If the owner does not have the system repaired within the time limits given by the Management Entity,
the Management Entity shall employ or shall contract with an approved contractor to make the repairs as directed by the
repair permit.

The actual cost incurred in making the necessary system’s repair and an administrative fee shall be paid by the
owner.

In that event, the annual fee and/or any repair cost shall be paid within thirty (30) days after the receipt of a
statement. If the charges are not paid, such charges shall be collected as unpaid taxes.

d. The owner shall provide the Management Entity and approved contractor with such access to the system
as is reasonably necessary for the Management Entity and the approved contractor to comply with the terms of this
Agreement.

3. Term. This Agreement shall remain in effect until such time as county, community or city sewer is provided
and connected.

4, Assignment. Assignment by the Owner. The Owner shall notify the Management Entity of the name and
address of any purchaser of the property on which the system is located. The Owner shall also notify any purchaser of
the property on which the system is located of the existence of this Agreement and shall assign all rights and duties under
the Agreement to said purchaser.

5. Representations. The Parties represent to each other that each has the power, authority and legal right to enter
into and perform its obligations as set forth in this Agreement.

6. No Implied Waiver. The waiver by either Party of a default or a breach by the other Party of any provision of
this Agreement shall not operate or be construed to operate as a waiver of any subsequent default or breach. The failure
at any time of either Party to enforce any provision of this Agreement (a) shall not be construed to be a waiver of such
provisions, or of any other provisions; and (b) shall not in any way affect the validity of this Agreement, or any part of
this Agreement, or the right of either Party thereafter to enforce each and every provision of this Agreement.

7. Notice. Every notice required under this Agreement shall be in writing and shall be deemed sufficiently given
if delivered in person or sent by certified or registered mail, return receipt requested, postage prepaid to the Party to be
notified and addressed as follows:

To the owner:

To the Management Entity:

The date of any Notice shall be the date of personal delivery or the date shown on the return receipt as the date of
delivery or attempted delivery, as the case may be. Changes in the respective addresses to which notice may be directed
may be made from time to time by either Party by notice to the other party.
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8. Place of Agreement. This agreement and any questions concerning its validity, construction or performance shall
be governed by the laws of the State of North Carolina, notwithstanding the place of execution, or the order in which the
signatures of the Parties are affixed.

9. Entire_Agreement_and Amendment. This Agreement supersedes all prior negotiations, agreements and
understandings between the Parties with respect to the subject matter hereof and constitutes the entire Agreement between
the Parties with respect to the subject matter hereof. To be effective, any amendment or modifications to this Agreement
must be in writing and must be signed by the Parties.

10. Severability. In the event any provision of this Agreement shall, for any reason, be determined to be invalid,
illegal or unenforceable in any respect, the Parties shall negotiate in good faith and agree to such amendments,
modifications or supplements of or to this Agreement or such other appropriate actions as shall, to the maximum extent
practicable in light of such determination, implement and given effect to the intentions of the Parties as reflected in this
Agreement shall, as so amended, modified, supplemented or otherwise affected by such action, remain in full force and
effect.

IN TESTIMONY WHEREQOF, the Parties hereto have executed this Agreement in duplicate originals, one of
which is retained by each of the Parties, the day and year first above written.

(Owner)

Witness:

(Management Entity)
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