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Baylor University
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WATER TEST PREFORMANCE EVALUATION REPORT

The Baylor University, Department of Environmental Studies, Individual On-Site Waste Water
Treatment System Testing and Certification Program has determined by a thorough performance
evaluation under the provisions of the NSF/ANSI Standard 40, 2000, that the residential wastewater
treatment system Aqua Aire 500, manufactured by Ecological Tanks, Inc., of Downsville, Louisiana,
USA has successfully fulfilled all the requirements of NSF/ANSI Standard 40, 2000, and has
achieved effluent water quality consistent with a Class 1 effluent residential wastewater treatment

system.

All tests were performed at the Waco Metropolitan Area Regional Sewerage System Treatment Plant
(WMARSS), Waco, Texas operated by the Brazos River Authority (BRA). Laboratory analysis of
samples, including CBOD, TSS, and VSS were conducted at the BRA Laboratory by BRA personnel.
Affidavits regarding non-involvement of all Baylor Staff and BRA Staff and laboratory personnel are
on file. Characteristics of the raw influent sewage are included in the tabulated data of this report.

The observations and analyses included in this report are certified to be correct and detailed
descriptions and analyses are described herein. Additional information about the testing agency, test
site, equipment, data collection procedures, QA/QC protocols, etc. is provided to State environmental
regulatory authorities under separate cover.

The certified data is the property of the manufacturer of the residential wastewater treatment system
and can be released only with the manufacturer’s permission. The manufacturer has agreed to
present the data in this certification in its entirety whenever it is used in advertising, prospective,
bids, or similar uses,
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PREFACE

This report describes the results of the performance evaluation conducted by the Baylor University,
Department of Environmental Studies, Individual On-Site Waste Water Treatment System Testing
and Certification Program, Waco, Texas, with the cooperation of the Brazos River Authority, Waco,
Texas, on the residential wastewater treatment system Aqua Aire, 500 GPD manufactured by
Ecological Tanks, Inc., in Downsville, Louisiana.

All laboratory tests were performed at the Waco Metropolitan Area Regional Sewerage System
Treatment plant (WMARSS) operated by the Brazos River Authority (BRA). In-situ tests and
sample collection were performed by Baylor Personnel. All statistical analysis was performed by
using Microsoft Excel 5.0. Statistical summaries are included in Appendix A.

This report contains results of the testing protocol, a description of the residential wastewater
treatment system, its operation and key process control equipment, and a narrative summary of the
test program, including test location, procedures and significant occurrences.

The purpose of this evaluation is to determine the efficacy of the Aqua Aire 500 gpd residential
wastewater treatment system for distribution and design application. All phases of this evaluation
were conducted in accordance with the provisions and specifications set forth by NSF International
in the NSF/ANSI Standard 40, 2000 for residential wastewater treatinent systems capable of
producing Class I effluent.

NSF/ANSI Standard 40, 2000

Performance evaluation of residential wastewater treatment systems is achieved within the provisions
of NSF/ANSI Standard 40, 2000 prepared by the NSF Joint Committee on special Processes or
Devices used in Treating Wastewater and adopted by the NSF Board of Trustees, and adopted by the
Baylor University Individual On-Site Waste Water Treatment System Testing and Certification

Program.

The standard is consistent with the methodology established by NSF International in the
development of standards and criteria for special equipment having a bearing on public health and/or
the environment. It provides for uniformity of requirements and interpretation applicable to
processes intended to treat wastewater from individual homes and other sources having similar types

and volumes of liquid wastes.
There are five fundamental principles which relate to application of the standard:
a. The standard represents minimum and basic requirements for evaluation.
b. Performance evaluation is independent of design and construction although the
evaluation recognizes structural weaknesses, undesirable noise, and other detriments

to the environment as part of the test results.

c. Installation and operation of the equipment is performed according to the
instructions of the manufacturer consistent with actual field installation and use.
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d. Appropriate warranties and service provisions must support field applications of the
equipment to enable continuous operation within the demonstrated performance
characteristics of the residential wastewater treatient system or process.

e. Sample collection, preservation and storage, and analytical methods by the testing
agency arc in accordance with Standard Methods for the Examination of Water and
Wastewater, Eighteenth Edition, and Manual of Methods for Chemical Analysis of
Water and Wastes, when applicable, and the data produced is certified as a true and
accurate record of performance under the known conditions of the test.

Conformance with the standard is not to be construed as a blanket guarantee of the equipment in all
applications. Rather it is a certification that the residential wastewater treatment system was
appropriately tested and that if the residential wastewater treatment systemn is manufactured,
installed and maintained as it was tested, documented as reported here in and maintained as required
by the manufacturer, it will usually produce water quality in accordance with the standard.

Residential wastewater treatment systems conforming to NSF/ANSI Standard 40, 2000 are classified
as Class I or Class II residential wastewater treatment systems according to the quality of effluent
produced by the residential wastewater treatment systems during their performance evaluation. Class
I residential wastewater treatment systems must also demonstrate performance consistent with the
odor, oily film and foam requirements of the standard. With the 1978 revision of the standard, Class
I residential wastewater treatment systems must satisfy requirements of the EPA's Secondary
Treatment Guidelines for five day biochemical oxygen demand, suspended solids and pH quality
requirements.

PERFORMANCE EVALUATION

This report is applicable to the residential wastewater treatment system manufactured by Ecological
Tanks, Inc., of Downsville, Louisiana, U.S.A and referred to as the Aqua Aire. This residential
wastewater treatment system is marketed as a complete home aerobic treatment system and has a
rated capacity of 500 gallons per day. This residential wastewater treatment system represented by
the drawings and specifications included as Appendix D.

NSF/ANSI Standard 40, 2000 delineates a standard method for the performance evaluation of
residential wastewater treatment systems. A copy of the NSF/ANSI Standard 40, 2000 can be
ordered by wriling to:

NSF International
3475 Plymouth Road
PO Box 130140
Ann Arbor, Michigan 48113-0140

Sampling points and their associated analytical parameters are outlined in Table I. The samples were
collected five days per week which exceeds the NSF/ANSI Standard 40, 2000 guidelines, to produce
a more accurate representation of the residential wastewater treatment system's performance.
Composite samples of the effluent were taken daily, proportional to the flow, by an automatic
sampler activated by a timer synchronized with the dosing timer. All other samples were grab
samples, or the measurements were made in-situ.
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TABLE1 SAMPLING SCHEDULE

DO [CBODITSS/V] pH | Temp.| Seti. | Color | Odor | Oily | Foam
55 Sol. Film
Influent I C C I I
Aeration Chamber i G G 1 G
Effluent I C C I I G G G G

N
G = GRAB SAMPLE C = COMPOSITE SAMPLE 1= IN SITU MEASUREMENT

Shown in Table II is a statistical summary of the numerous observations for each analytical
parameter, expressed in terms of the median, minimum and maximum values, and the interquartile
range for each parameter. The median and interquartile range indicate, respectively, the central
tendency and variability of the parameter in a manner that is free from assumptions with regard to the
overall distribution of data.

Intentionally Left Blank
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TABLEII. SUMMARY OF PERFORMANCE DATA

INTERQUARTILE
MEDIAN MINIMUM | MAXIMUM RANGE
Dissolved aeration 1.29 08 28.62 65-6,82
Oxygen (mg/1) effluent 1.85 09 13.63 .75-5.92
influent .75 8.39 31.65 18.39-25.84
Temperature (C) aeration 21.73 15.22 32.42 17.38-26.08
effluent 20.54 6.33 3249 16.47-25.23
I influent 7.37 6.09 8.96 7.05-7.65
pH aeration 7.86 7.15 9.18 7.63-8.17
effluent 7 .86 7.01 9.30 7.56-8.07
5 day Biochemical influent 108 783 1071 75.0-222.5
Oxygen Demand
(mg/1) effluent 20 20 14 202153
influent 124 44 1560 78-226.5
Suspended Solids i
(mg/1) aeration 2116 106 3825 990-2496
effluent 2.9 60 288.0 1.4-3.95
Settleable
X aeration
Solids (mt/1) chamber 12,0 0.0 55.0 5.0-17.0
45-min..

Median; Fifty percent of the values are less than or equal to this value.

Interquartile Range: The range of variability about the median which is sufficient to contain

50% of the observations. The interquartile range lies between the upper and lower 25% of

the observations.
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Table ITI summarizes the effluent five day biochemical oxygen demand (CBOD;) and suspended
solids measurements, which demonstrated a level of performance by the Aqua Aire residential
wastewater treatment system consistent with the Class I effluent requirements of NSF/ANSI Standard

40, 2000.

TABLE IIl. EFFLUENT QUALITY SUMMARY

Parameter Number of | Minimum | Maximum Median | Interquartile | Confidence
Observations Range Limit
9%
CBOD mg/L 141 2.0 14.0 2.0 2.0-2.15 2.0-6.60
Suspended Solids 139 6 325 2.2 1.4-3.95 81218

Table IV presents removal efficiencies calculated from the mean influent and effluent values, the
mean values being more conventional indicators of overall efficiency.

TABLE 1IV. REMOVAL EFFICIENCIES

Parameter Infiuent Mean |Effluent Mean] Reduction % Reduction
CBOD 169.73 2,684 167.05 98.4
Suspended Solids 183.97 3.925 180.05 97.9

Table V represents the analytical results performed to determine the quality of the effluent.

TABLE V. EFFLUENT QUALITY ANALYSIS

TSSInf. CB.D Eff. CBOD | Eff. TS5 Eff. CBOD | Eff. TSS CBOD TSS
30-day 30-day 7-day 7-day Reduction | Reduction
Mean Mean Mean Mean .
(mg/L) (mg/L) (mg/L) (mg/L) 30-day (%) | 30-day (%)
Minimum | 2314 2.22 2.0 111 97.6 97.4
Maximum | 366 6.93 6.56 13.44 98.8 97.7
Median 2.89 4.43 2.17 2.80 98.2 97.2
Aqua Aire Page 7 of 58
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ANALYTICAL RESULTS

During the 26 weeks of operation, the Aqua Aire residential wastewater treatment system produced a
treated effluent quality consistent with the Class I requirement. Based on a 500 gallon per day flow,
the Aqua Aire maintained an average CBOD; effluent of 2.684 mg/L and suspended solids of 3.925
mg/L. On a 90 percentile basis, the residential wastewater treatment system performed with CBOD;
effluent between 2.0 and 6.6 mg/l and suspended solids between .8 and 12.18 mg/l. The samples
were faken in accordance with and complied to the requirements of the NSF/ANSI Standard 40,
2000 guidelines. The laboratory results summarized and presented in Table IT are described herein as

follows: :

BIOCHEMICAL OXYGEN DEMAND (CBOD;)
A, INFLUENT

Based on >140 observations, the range of CBOD; values was 7.83 to 1071 mg/L. The
median value was 108 mg/L. with 50 percent of the values in the range from 75 to 222.5

mg/L.
B. AQUA AIRE RESIDENTIAL WASTEWATER TREATMENT SYSTEM EFFLUENT

CBOD;, determined in 141 observations, ranged from a minimum value of 2.0 mg/L to a
maximum value of 14 mg/L with a median value of 2.0 mg/L.. The interquartile range of
values, i.e., the range of variability about the median that lies between the upper and lower
25 percent of the observations, was 2.0 to 2.153 mg/L. The effluent quality summary, as
shown in Table HI, indicates that at least 90 percent of the samples had values greater than
2.0 and less than 6.6 mg/L. The analysis performed on the quality of the effluent, as
demonstrated in Table V, indicates that the arithmetic mean of all effluent samples collected
in a period of 30 consecutive sampling days has a maximum value of 3.66 mg/L. The
arithmetic mean for all effluent samples collected in a period of 7 consecutive sampling days
has a maximum value of 6.56 mg/L. The analysis indicates that the average reduction for
CBOD:s is 98 %. The values used in determining removal efficiency are presented in Table
v.

SUSPENDED SOLIDS
A, INFLUENT
The values for suspended solids in the residential wastewater treatment system influent

ranged from a minimum of 44 mg/L. and a maximum value of 1560 mg/L. The interquartile
range of values was between 78 and 226.5 mg/L which bounded a median value of 124

mg/L..
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AQUA AIRE RESIDENTIAL WASTEWATER TREATMENT SYSTEM EFFLUENT

A median value of 2.2 mg/L was established for effluent suspended solids, based upon > 140
observations. The interquartile range was between 1.4 and 3.95 mg/L with 90 percent of the
values being greater than .8 and less than 12.18 mg/L. Table III displays the effluent quality
summary while Table IV shows the removal efficiencies of CBOD; and SS. As shown in
Table V, the maximum value for the effluent suspended solids is 6.93 mg/L, and the
maximum value for the 7-day mean of effluent suspended solids is 13.44 mg/L. Also
demonstrated in Table V, the effluent does satisfy the suspended solids criteria set forth by
NSF/ANSI Standard 40, 2000, following EPA's Secondary Treatment Guidelines for Class L

Table TV presents the mean influent and effluent suspended solids values used to calculate
percent reduction accomplished by this residential wastewater treatment system which was
greater than 97.9 % removal of suspended solids.

AERATION CHAMBER SUSPENDED SOLIDS

The concentration of suspended solids in the aeration chamber ranged from a minimum value
of 106 mg/L to a maximum value of 3825 mg/L, with a median of 2116 mg/L. The range
of variability about the median which contains fifty percent of the observations ranged from
990 to 2496 mg/L. During the test period, aeration chamber suspended solids concentration
did not vary in any consistent or predictable manner with respect to time.

DISSOLVED OXYGEN (D.O.)

A,

AERATION CHAMBER

The Aqua Aire system demonsirated the capacity to maintain an aerobic environment in the
aeration tank contents. The minimum value for dissolved oxygen was .08 mg/L with a
median of 1.29 mg/L and an interquartile range of .65 to 6.82 mg/L.

AQUA AIRE RESIDENTIAL WASTEWATER TREATMENT SYSTEM EFFLUENT

A.median of 1.85 mg/L D.O. was obtained based on determinations of cffluent dissolved
oxygen. The minimum value recorded for dissolved oxygen was 09 mg/l. with an
interquartile range of .75 to 5,92 mg/L.

COLOR, THRESHOLD ODOR, OILY FILM, FOAM

NSF/ANSI Standard 40, 2000 specifies limits for Class [ effluent with respect to color,
threshold odor, oily film, and foam. Special attention was devoled to these parameters each
sampling day as well as several random checks throughout the 26 weeks, including
weekends. Aqua Aire_residential wastewater treatment system effluent was within limits
specified in NSF/ANSI Standard 40, 2000:

1. Effluent color was less than 15 units
2. Threshold Qdor - non-offensive
3. There was no evidence of oily film or foam.

Aqua Aire
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NOISE

Noise level measurements were taken in accordance with NSF/ANSI Standard 40, 2000 and
LSC, Chapter 13 Section A,6.4.2:(t). The measured level, including background noise, was
within the limits of the NSF/ANSI Standard 40, 2000 and the LSC.

STRESS TESTING

Stress loading of the Aqua Aire was conducted as shown by the shaded data in Appendix C
and is designed to evaluate residential wastewater treatment system capabilities and
performance under simulated use conditions of wash day loading, working mother loading,
equipment or power failure, and return from nine days vacation with the typical attendant
shock loading. As can be seen from the results depicted in Table IV for effluent five day
Biochemical Oxygen Demand (CBODs) and for effluent Suspended Solids, the performance
of Aqua Aire was consistent with the effluent quality requirements of NSF/ANSI Standard
40, 2000 protocol contained in this document. During the seven day period immediately
following each stress condition, the effluent values did remain within the limits of Class I
effluent quality.

TRASH TRAP ISSUE

The issue of a trash trap requires further comment. The Baylor test typically involves
running the residential wastewater treatment system without pretreatment (no trash trap) and,
typically, without post-treatment. The goal of the test is to evaluate the capacity of the
residential wastewater treatment system to treat the incoming wastewater in its most severe
condition. Systems which employ pre- treatment chambers typically are fitted by the
manufacturer with a pass-through pipe in order to by-pass the compartment for the test. The
AAS5Q0T was tested without a trash trap in operation.

Residential wastewater treatment systems are not tested with a trash trap for several reasons:

I. The CBOD strength and low dissolved oxygen levels of the influent sewage means
that a portion of the aerobic bacteria are killed in the (septic) trash trap., Therefore,
normal floc formation indicative of a residential environment is seriously delayed.

2, Influent water is already coarse filtered to remove non biodegradable materials
because these would cause problems for dosing pumps and valves. Such pumps and
valves would not normally be put in a residential installation. However, they are
necessary for the test to control influent rates and times.

3. A trash trap will provide some reduction of CBOD and TSS. The amount depends
on the size of trash trap used. However, operating the test without a trash trap
provides a "worst case scenario."

Some states require the use of a trash trap, independent of this test. Baylor recommends
strongly the use of a trash trap, especially in all cases where a garbage disposal is being used
or may be used. A minimum recommended size for a trash trap is half the daily rated
capacity of the residential wastewater treatment system . An absolute minimum size is 1/4
of the residential wastewater treatment systems daily rated capacity. This recommendation
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time (several years) to minimize pumping requirements. However, this size is also small
enough not to interfere substantially with the aerobic performance of the residential
waslewater treatment system or to raise costs excessively. For purposes of the residential
waslewater treatment system certification, a trash trap is treated as an approved “upgrade.”

Systems which employ a pretreatment chamber as an integral part of system design
configuration because of cast mold strategies or other considerations, but were not tested
with the pretreatment chamber activated, should not be installed with additional pretreatment
tankage, if the added volumetric capacity represented by the additional tankage would
increase the total net pretreatment volume beyond one-half of the daily rated treatment
capacity of the tested or Model Series System.

SUMMARY

Overall, the Aqua Aire residential wastewater treatment system performed admirably during
this extended test and under a wide variety of operating conditions. There were no repairs or
maintenance work done on the residential wastewater treatment system during the test
period. During the course of the test, the basic flow system and residential wastewater
treatment system operations were stable and consistent.

ace Intentionally Left Blank
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APPENDIX A

STATISTICAL SUMMARIES

Aqua Aire Page 13 of 58




Baylor University
Individual On-Site Waste Water Treatment System Testing & Certification Program

This Page Intentionally Left Blank

Page 14 of 58 Aqua Aire




Baylor University

ting and Certification Program

System Tes

Individual On-Site Waste Water Treatment

g Jo | ebey

005 &l £l S8G1 Gl 209y {rilElL Bt SOEE 9I€ T30t 0009 Je0t ﬁnm 10’8 G95'L  |iZ 292 86'6 VDL 20°L
00S 52 z2 GBEL L Lv9y  [evvel |See  |si6t oL9 LE0E {1019 _[gel  |zav 6L 89°L _|vie zie EZSe_ |e6't 855
005 |02 L 0941 04 LL9€  |eviB |¥E SE52 018 8292 |owry 2 196% 40'8 £0' Wi |gie £'5Z 92 BLO ¥3'9
005 vE 9'8 5641 bl VI Y 0412 SiS 649 lowwy |20 iy £68__ {22, sTL |2 292 vyge |95 £6'y
005 ¥e = SLGL bd P Y EX - 089 8BEZ |9rZe (sl  isEe 188 1618 we  |ig LS2 S'SZ 8L 19'S
00 52 z 0481 vi 0522 1002E et 5161 25 BLZZ [E¥¥'Z (922 |vec 6 19'8 1ZL__|eve [&d LS |80 e
005 82 g5 00ZL [ SEL'Z (LG0T 199 081z 025 2612 IWEEZ |ez2  |voE £88  [298 0L |52 S Y852 |erD 12’9
00S 3 g2 5091 L A o 0851 822 A A T Y yea_ [208 Brg  Izg L LT 1852 250 VLG
005 Lb 9} SSLL L SLL'e  |EPE2 a4 0EB2 SEE gEL'Z |ooire |2 HEE SP'8 9E'8 689 S'9 L'g2 68'SC _ |Ev'0 VL
005 g1 2E SCLE Ll A A B SZoe 733 se1z |o012 {2 98E e (22 0L |rs 192 G 0L
005 0Z 0 GBS [ IV CEIN T 0128 ELE BELE [90LZ (L2  |Fie 8L 182 /89 |89 [ og'se . |ovL Z91
005 28 2'l SBGC 4L I (V- Al C6LE GZE 22l'e JEE0'E |E2E 0BE EB'L 'L oL 8 (4 L8'6¢ |29 £8'9
008 5 Bl [ 82 zerz [ssrz |2 SLEE FYE ril'z [0002 |2 S0F z8 ¥G'L sge |18 292 9T 819 cR'L
005 5 EAl 5222 872 [ P 091€ ZlZ pLL'E |6002 |2 09z 86L  |8E'L I [N F92 Y GS'L
005 6E gL 0512 () 1642 j9BLt |5 S0 BOZ vLE'Z 0202 12 SOE e 3 vag  |2ez €62 L2 |SE L5'9
005 3 ve SZLZ cg 08l2 |pl9'L |8 E 5208 02 vLLZ (0202 {2 162 §08 |08 Co I S TR P B ¥8E
005 92 B 0502 8L N Ve ET 5552 ovS 6zL2 |iv0e |2 BE) AN 969 \LB2_ |zzse  Jovic  [erg PSE
ans ve L DEGL oL 1192 gL |2 0S1Z 822 62L2 _|ie 2 22 952 [eg2 era  Jegsz  [zL82  [io9z s 298¢
€08 [ L SraL SZ £99°Z |62z L |90 GE9E ¥ seve [tr0e |2 3 8 £62L ss. Jecez  lerse  [ee6e  |sSt oY
00s £Z LTl GEEL [ 0122 jisrL |90 G202 EYed B2LZ [Elz2 |2 [ET8 18 B5L 192 [iise  |eege (9662 [S0'L 142
005 02 | OLL1 LL SrLL vl SEGL 852 Eizz tvlz  |8.8 9z aL'g [V 77 1622 [sv'e2 |sES 8LS
005 31 Pl 06 8L 008 vl SEEL =3 E6LE |z - Jor &va  |vas |29l |vele  |99iZ fovee. |86 L 29
1005 3 Z'l 526 08 0022 |l ObtrL G/l e6L'Z 612 |98 5.8 19’8 59L Jei'sz  |i282  I8z6e  {v0'B LL'Y
00S [} 2z L oFs LB poge |22 OEE SCL 9912 |2 [ 26'L mmv 2E'L L0'SZ £'82 8562 |56 Y2 E
005 9 ¥'o 082 vL 000z [t o0z L | EE] 9912 |2 73 28 26 gL |i822  |r'BE LLEZ _ 1v0L CY'S
005 L 7'l 595 ¥, gw2'e |2 588 LL] 9912 {ot'e 180 A X 102 |av'ez  [i682  |2862  {LLi 68'S
005 S 91 DS9 S Erie |92 OEDL 9 LT 12 0L 128 |25 £l {iese_ (1062 9562 [e8'2 Y0’
C0S g a1 SBS z8 000t {81 G¥6 23 Lye |2 68 28 658 108 Jevez  [syrec  fvvee |22 98'S
00s £ 8z GBS [ yIEY |2¥ St8 96 LT |2 [ 8 67’8 o5 |ersz_ [ZDE 0g 18 67'G
tos ¥ 0 ovs 9L LT 098 8L 11z2 |2 901 108 [vEB A - X R 29
£0S B 0 689 8L GER Y 80 oS YLL LL22_|E z0L L'g 528 9L €608 [GLLE |eLOE  [egZ 66
00! 3 EX Q5 64 |20vS  Jre 086 op LITE 32 vil 128|628 EA A A T (S 5 ¥'g
00 a 0Ly £l 05e's |2 STL 821 222 lvZe |89 3 [ s \irte  Jevle  fogiie 1S 8Ll
005 y EE4 c0g SZ €68t |rY 096 261 00LVE |2 0L sgl  1ieg 89z l6ale  [6vIe  [85°LE €92 e
005 ¥ 1 43 ZL 0sse Iy 069 061 0012 |L2 ¥g w62 joeg  lewr  |oie (GE [veie  less £y
00% v g2l lsis 9 izve  |sz2  joee OE | 0002 |12 10t T 092 46718 |agie  [iSTE {852 368'2
005 ¥ ZZ DZS [ IGLE_ 159 S5 VEL 0002 _IZ O1LL 8 LER 93 egie  [scie  |soie  [sws Y82
joos v | R SBE 69 9. 8'y 50! 90L 000 8 =Y O 65L terle  [eaie  lseie  |ves 56
00S 4 St SL £622 _[€ 55 59 o002 |2 101 €08 [e28 AR At TEIE_ ST lE  |60L $9'
coS r 30 g BL 1008 [a't Ob6 85 PO |2 £8 B6L {08 992 [erie  [602e  [szie 1699 28
005 3 S |5¥S 62 002 |2 |cEa 0L vaoz (2 58 6L [208 |49, [s6'lE  [egee  [v9'le e 62
00S 3 50 ovs ve osE T f SEd ol v802Z |2 ¥6 96'L  |rrd 9L |eree |ecee  [vole oLt 0T
Q08 ¥ 2L SES 9L £602_ |E 598 EE) y0'g 2 19 [ CE e f22e  2vee  avie  [v90 2L'E
005 i 5T oS K] GL'E gL [ H z8 L vt A A R A E9°E
00% Ed Sl [ 3 Sl 088 8g1 2 221 gL 89°L gL |evee  [sege  |ZZie  j2go E0°E
[BF 9 L 5E9 CH S68 Z2El St 2L vBL ED'E 21°L E0ze  |evec SZIE 1&eS 89
00 E] 'L EEE] 9. 'L SG5 ¥6 Z oL - A S vZE _ |Se'le  J2oe 692
00 4 ¥ 069 SL 'L 0001 2L Z b A 3 Gl 9eZe 'L Lg 55'0 SP'E
008 g 81 0Ly SL z S¥g BSL z 158 £8L |yl TEL  1STEE > 2E vie 920 SET
EG] IR U R B ) Jan AT Aep-L | TUSN[IFs | wouesse | juenpul 7Y FaE | wenpys | mdnpur [owenpgge | wonwase |weng |oawengyge § vonesse §wenjur | zoneide | juenpR
Sugog SSA SSA | JutSSA | Aep-0g Ss.L SSL ssL  depog | Aep | QOED | qodd Hd Hd Hd dwap | dwdy | odwoyp oa oa

sallBLILING [BONSNEIS aliy enby

Page 15 of 58

Aqua Aire




0651

|84

9292

|E73

QOB

Sore

09

Sorl

0E0E

2S

0461

a9

G621

0EEZ

DS81

[vi43

SLLE

0092

0L

1

S6PL

0641

L

ojoviefeafenfod]ed|od] o

OvEL

0LE2

251

5221

OrLZ

051

EBEEREE
L= Ead [=] [1] [a¥] £

SEG

S.61

S991

(V] 18]

[

LS

SBLL

SL52

0ZL

=1

GITY

S9.E

NN N

SEEL

orel

121474

Br

OE0S

¥l

=lal==wE

5191

5592

90k

oeglt

0LLC

3]

0LLL

x|
k=

0151

0252

il

5891

SaL2

1891

0ES2

£Z)

801
_m:
a5L

0E6

802

e

501

L4318

BIL

toLe

dad

N[E|N
o

ISR RO

~
o

rie

[EB

140

i}
] 7] b=
o

MR EF R A HEE E SRR =) G G bl T B E

Y [ 3NN§

dual On-Site Waste Water Treatment System Testing & Certification Program

b3 B3 Eal B3 B ) P 2 o 1 3 o [

P51

REEEEEEE

12}

IV

Baylor University

Ind

S9LBLIWNG [BoNSiielS ally enby

Aqua Aire

Page 16 of 58



Baylor University

Individual On-Site Waste Water Treatment System Testing and Certification Program

G Jo g afieg

005 926 o, [9est  Jeast Jsosl [£20  [£0
005 £26 rer  levst  [ease  Jqazr Jesp  BED
[ AN 998  Jater  Jau ¥o°LL 180 JEED
005 £6 £L zzer  [poo1  fszil w80 +'0

005 L6 1Z__|6vEL [CET -7 Y SFO
005 96 90'6 30'L WEL (8191 s 620 VG
005 B 668 LE'L TSI - T ) Eian)
00S EFl Z6'8 vYE'L 5LEL 6991 {sz6L  [sia 190
008 ES 498 £L ES N YT YT ) 250
003 I0E 856 flzzz__Jirer Jrrii J506L 180 Jer0
005 651 Y] _mo._. rLEL rZ it (VAT P $ED
005 7L Bl 8.8 2L 9 o1l Jesot (sl (990 250
005 $95 ETE) 9z1 5.8 we leael  firel fzsel irio £90
00S 2L0E 02L2 0951 BIEZ [vieeZ |2 v Y5 @ CF TN T Y T 1) 5 0
00S 919t _ E ) 96 9,82 JivkZ €12 {092 is 22 Jei (roL j2581L  (eso S0

00g SEVL ve'e 16282 - 166 SBY2 vl g2 te2vz |soe [z S8 L _.w«» yOOL  lESgL  JiSat 8o 690
008 rs 0151 0522 _legs'L  J2e [T 092 oiee 12812 [z g8 90 8 | (T 191 lsEat  1v50 vL'0
005 2 [ ezzg 454 j2L D622 ET¥4 [eeez_lzgLe |z 85 £6 ¢ | (33 | T il 18261 9970 LLD
005 A [ L6227 _Jost’L 80 STHE oL eeez |2812 [2 ov vo8 219 Jru 8L 2L 1821 |8t L0 LL'0
00S 3'0 002 L2z loote  tr [ B9 osez |1z feve |28 08 |64 ¥zl 1681 szt ot 930 220
005 a0 O9LL A P B [ 28 ovez [i2L'2 fege  [s: voB |8 EECI R [T ) 20 89'Q
00S 2'0 580 E2EE |i612 s 0LL s 8995’2 [0002 |2 58 908|928 E88_ |8LZL_ [zeiL |9eSh {950 80

005 EXST TN L B2 161 80 0gL G 8952 [0002 |2 69 iz8  lie's 96'8 L iP6 8.0
005 80 ZECL 0 esee |L6L |gr | 5 8952 000 56 28 |8 998 Ll eg 86'C
00S B2 065L B9 L92'E {88 L vl |2508 11 8952|0002 St 668 |8 ) LI SO0
005 2L 0Ll 18 2622 |isvr't e SEre L 8995z [0002 |2 05 08 208 9B - 2'0

005 8 e SELL DL sZ2e AL gy 01E2 L2 Isgs'z Joooz |z Jesz g0  Isi's S5'g 920
00s I 8'L e EX CYZE JYELL 80 08z 28 1895z Joooe iz LS 618 ET 8 {298 J6.0
[ £l 8’0 0491 9L A A 02EZ 2 18962 loooz |2 901 oL's  {60'8 S8 I1E0°E
005 vl EX) 019} EL [ECEN EE G 0s2L B jessz Joooz Je 65 ] 56°L L1 |
00S L 8'0 Sivl 28 S6EE [LLEL vy 0852 ES CEE Al [ 209|862 B3 | LY
005 Z'L SBYL 3L P T B SZEL LS 89 000z |2 [V B 2 0" 96'0
005 L 1 02LL SL Ippe 1S i 0822 051 8952 [000° z 0 L8 96°L ZE" 260
005 vl 9'0 ZELL LI {esye  jonok  Ivl 069E 001 8952|000 2 £0L  |sRz 08 28'0
005 G} Z'1 0891 L ory'e |98yt [@'L 2022 OZk 998'z joco'z [2 ] 08 [582 288 9.0
005 Sl | G SBL L 0L zve  levet ol ¥Z92 YEL 895’2 o000 2 5L A I 88 £8°0
005 el | EXY 0841 73 esr'e 10032 [i SSEL €21 9952 jo26e |e 56 102 |sed S8'8 340
00S £l 20 G951 L5 L9v'E [PIEE  j9%2 0082 i72 8952 {6S1L'E [2 S1E 8L 18/ 28 80
00S ZL 1 GL2L £L E6r'E |00FE (L 06vZ . 8552 [651LE |2 oL 624 _lorL S8'8 90
00 ler Z1 SOvE 001 B5E |00y 12l 0902 9 89SE _|S9LE |2 264 £2L  |66°L Sy'L _lm LZ0
00! £l 2L SLCE gL P DY CY) 06L2 n 8952 |YSYE |2 0L Gl 824 se'e  lesoz  freoz  [seZL Jzo jeL'o
00K oL 50 S19L £L £56°E  [ris'y IS 5291 Ly 8952 [vSvE [2 98 it |6g'd SgL vEie  lroe STLil  |EgC EIEH)
008 2L St o5yl il ZSP'E  [980'%  {v'9 SEE 09 - [8952 [vere |spe  [es CERA [ 2 R AT T R BY'Q
005 il ¥ O¥SL GL w08t lisge s 0982 oyl lese'z o2 |vie  [e8 €9l |96 'L a9z leoee  |esiL  fse'l 620
005 rL v'r 00gL 2L e21e Ivil's J2€ 02E2 kL c62E |reee |2 204 88’ E0 A I CEX-TN 7 SO°L
005 2t gl £33 L2 eLLE  [z88'9 {2 SBES 5 zZre |vo2E |2 L) B EIS 8r'L L2 e T Y 1L
00S oL Z8 S82 B L9582 [i52 r'2 SEOZ 901 2282 _|rozE |¥ S'vE 91 3 6L |626L |9tz |2eBL  |eLL 5L

005 1 L oLy 9 0ISE |B2g" 'L 3 OEL 292|662 |e o9 8 1£'8 vl JSO02Z {9902 [9geL [ty 20
005 ¥ 2 L GPL 28 EEP'P  i¥IE ] 024 p3L cg8'Z 6262 [ige |2 szl |IgL 648 1800 |sv0z  |SE'0z_ 220 500
008 B 3 O6LL 2L 2916 [LLL 'y OLLL 96 8:92 |e¥6Z [1'¥ 2L L 282 [N CECE o o R L0
D0S ¥ e OESL 98 esi's loog's g8z SELZ 0% 8082 |6v9°C [vS8 |09 9L {ri'g ors Iriel  JZi0z  |2r02  [szt £90
00% it gL g1l Z8 ElEy [yLbE vl 0052 iy 1962 loocz |2 69 652 |8 642 1561 _m.wom 102 i 30

SSLBWIWNG [BDIISIIEIS 8Jly enby

Page 17 of 58

Aqua Aire



Baylor University

& Certification Program

individual On-Site Waste Water Treatment System Testing

g Jo ¢ ebed

005 9L S9°6

005 £'L 816

005 9rL 9E'6 69'L
00% L 6L L o] 626 90'8
005 L 9g'L £0'9L 26 S0 2
005 £ 9L 6l |92'SL 0L |2l
005 \9°L eLL gZylL_ |lovsy 0L jSi'g
005 vgL  |89'2 071 [E2S1 S0l |iS8
005 EX 9L 25l Jz2sl 256l [vse
008 LER R I BOEL  ferGl EL0L IS4
00S SL 20 1821 |eEgL Ly'g =3
005 il tazh __ |sed9l 98’2 5
005 €L |v¥l B66€L |9 01 =2 20"
i = SLEL [ cEZ 0L
005 Sz S1'L Syl 16891 1E0 €94
00S 664 lsvi 66EL  JLELL 119 8E 9
005 veL (9L i 65°LL 1vs 10's
005 zL 99°/ aryl  [89°21 128 L'L
008 EEL _ |SL SISl 'Ll 66 159
005 voL Ll ec'd 9LL FEOL L
00S £9°L {4672 §'LL gbLL SE0L 862
G0S 09 |veL EZ L) [EF BL'E £9°6
005 X YL EOLL  |vBSL OBEL_ [S26
005 S6Z _ |48Z L91_ lrsgl S8 B
005 - 899|859l 199l [SZSL  lB2gL  [ved
005 I e ErEE R R T T )
005 5L v YL 1p9SL x_mlm.w 2'SL 2.8 6£'6
005 108 LB L ¥89 |19l Zeor  |ilgr  [eas 156
005 10' gL 199 /o9l T TS ) 200L
005 20°E COE N YT ) Zi gL Lzovl 282 |9ES
DO EA [ 869 ¥ oz ol {r'vl [T
00S 264 lSed E) 1 CraT T (1 218
005 A 2ye  |os'6L  fvot EaT N 86
005 88Z  [6B'L IG5 fsgsk  Isisi 861 L8 E9EL
00 vl 9Bt EEER AT T T 16"
008 Z6L  |89'L N T T T 58 29
00 BLL  {LL 5z9  IS6 gg'8l  J9B8'sl |02 128
005 9rL  |ES'L M S T YO [V 694
005 viL JoE'L EIPA 9T 7 G B A
008 FL 8y'L 609 [96'91 lZozi /58l [v9l e
00% YA A O szil |28l 116L  [892 8502
005 2L 1694 \_.hw Ll 9'8L BE'6L  |y2e LY'E
00S £0L  |69L 189 |cosL  foesl  [sggl |92 8.0
005 PR [8BL A T O T L0'E
D05 T 1T B YT 52 PrRL |SBY RS
005 i legl 8L EC AT 7 2T OFF B
005 ors 8L | S1LL 1ZZl  |L08L 1609 g
005 - L. 668 wmfh EEET [T G T P
60S 6.2 {816 129 18791 15ZL Jsezt  [2L0 [
005 L 91’8 ceZ 129k |£29L  |veR'ZL 1290 $6'S
008 90" Y16 el |BS9L 191 E9LL 1S90 57’0
00S {82 BO'6 |pe's  |35'91 9.¢1  p9LL  |B90 Lv'0

SOUBWLING [BONSIE]S ally enby

Aqua Aire

Page 18 of 58



Baylor University

Individual On-Site Waste Water Treatment System Testing and Certification Program

§ Jo g abed

qdO|w g+ S5 wanyy? | woprsse (%) TaT [T REp-L] WoNQJ? | UOMERT | vuengar | AT FAT | GeNpJe | IWoN[JU] | JUSTJS | UONEISE | TGSt | WeN[je | QCumsst | Juenpui | HOREiSt | WInp)e 1TVHM
Suzsoq SSA $5A  } RISSA | Aupog SSL SS1L $S1 | 4ep-0g | Aep-L | QoED | doHED Hd nd Hd duy | dwsy | duap oa oa
00% 0000 o020 o009 CO0EL {oegz  |vEb T [e- N VLR THE (OGRS CIWNA G o I QL0°L  [0SL°L 0609 |UEE g 02Z'SE |06E'R 0800 G60°C SE0 20
00S 00L°0E [0Z/i'3L |OOC'0S0Z J000'SE  [E13- 95671 |0BLZL |OSZ'SEDE JOSL'6lS |8.EE jE28r  1509'9 DSvOEr |Z868 (5588 Oro'8  I9E8'IE  |6IBIE {Div'LE |8rE0lL |E6B'S HDIH %06
005 00E'L  ]009'0 0007952 00089 |86+'2  [LiE'L 0080 |oseZeky |oDD'2s  l6el'z 0002 |oooZ  |osily [ (v ' 0059 jL90€t 1209l |GBE'S) legLo [LLEC MO %06
005 000'LL |OOSZ |OOO'9I9E |0COBL |€€9°S |oee'y |osee  |oseoeye |oosgee [s6L'e [12672 [esie [ooszez [ozos foii's 0S9'L 0ECST  |8L0'92 [ovBSE |SLRg 0g6'S HOIH
_ N FILEVOD
00S 0Q0's [000L  |OQO0BS [0OC'EL [LB2'E  fLI6TL Q0¥ L 000066 |000'8L  {weSe oooe [0002  |00O'SL 095°L  |B29°L 0SO'L  Sot'9l  [SLE44 {0SE'RL (0590 SPLD MO
JILGYOO]
00S 000'SS 1000'vS (000'0242 [000°00L €269 [EVFEL [00S2E |0OO'SZBE {000'09SL [8S9'E [955°9 [00O'vL (000LIOL |OOE'6 |0BLE 096’8 |06PCE |0E2¥2E {OSHLE 0292 |OESEL WRNIXYW
005 0000 JOdZ0  |00D'D O00'EL JE222 I¢Ll'L 009'C |OOOSCL  [ODOFt  [#LL2 (00072 000’7 Joegrs a0l f0SLL 060'9  JOEE'S 0Z2'GL  JOGE'R 0800 060°0 WONININ
005 00021 1005t [coogovi |0009L leevy 1serz  Joo2'e  |ooosiie Joooy2l jseee frii'e Jooo'z Jooosoi [sser (0oL 082 JSES02 (0EL'LZ JOSL'LE 3082'L l0SE'L NYIG3N
[2¥] 85zt |6vE'e  |AL9'G52) |ogess |26Cv M0L6'€E  |S26'E  |o0s0sgh [SesEdlL _mNm.N 90LC Jv89°2 /2691 |006ZL JLEBL 2Ll 166602  {9rLl'e |L¥Ede {LS9E  {S62E JOVHIAY
00!
00!
005
00§
008
005 vi L 626

SALBLILING [BONISHELS ally enby

Page 19 of 58

Aqua Aire



Baylor University
Individual On-Site Waste Water Treatment System Testing & Certification Program

This Page Intentjonally Left Blank

Page 20 of 58

Aqua Aire




Baylor University
Individual On-Site Waste Water Treatment System Testing and Certification Program

APPENDIX B

BAYLOR WORKSHEETS
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Baylor University

Individual On-Site Waste Water Treatment Systern Testing and Certificalion Program

Nt

BAYLOR

UNIV

ERSITY

Wastewater Treatment System Evaluation
Brazos River Authority (WMARSS) Data Sheet

SAMPLES

SS mifl
{45 min.)

Temp
°C

pH

D.C.
mg/l

Color
{D.M,L)

Date Sample Secured

PRETREAT

Unit 1 Red

Unit 2 Yellow

Unit 3 Dr. Blue

Unit 4 Gray

Time Sample Secured

Name(s) of Sampler(s).

‘Ul'!lt 5 Green

TR

AERATION #1

Unit 1 Red

Unit 2 Yellow

Qutside Temperature °F

Unit 3 Dr. Blue

Unit 4 Gray

Unit 5 Green

PR "
s

e e

EFFLUENT #2

Unit 1 Red

Unit 2 Yellow

Unit 3 Dr. Blue

Unit 4 Gray

Unit 5 Green

Comments:

If anything is written in this box

S % 5 D LN ,i;‘;.\._

$1vou must inform David Jumper

COMP. (ref.)

Unit 1 Red

Unit 2 Yellow

Unit 3 Dr. Blue

Unit 4 Gray

Unit 5 Green

at 710-3405 or
710-8556, leave message.

Aqua Aire
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Baylor University
Individual On-Site Waste Water Treatment System Testing & Certification Program

Page 2 of Data Sheet Colleciton Sheet

Full Name of:

Person Recording Data: Person obtaining samples:

Below, Initial EVERY Blank

T -Cross Cleaned

Cleaned by Checked by
All Caps, Bottles and graduated cylinders present:
Unit 1
Unit 2
Unit 3
Unit 4 YSI 610-DM Meter present and working:
Unit 5

Probe put in Water

Phone call made to 710-3405

I have obtained the samples and conducted testing to Standard 17 &1 8 procedures and have, to
the best of my ability, insured safe and accurate recording of said results.

L as a representative of the Brazos River Authority, state that I have received the samples in
good condition and take responsibility for them from Baylor University.

Signature of Baylor University Representative Signature of B.R.A, WMARSS Representalive
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Baylor Wastewater Treatment Program
Stress Sequence Evaluation

Stress A-1

Wash Day:
Added three times in one five day week.
DAY 1 - 830 am - 11:30 am 3 wash loads = 105 gallons (3 wash and 6 rinse cycles)

DAY 2 - Collect extra grab sample
DAY 3 - 8:30 am - 11:30 am 3 wash loads = 105 gallons (3 wash and 6 rinse cycles)
DAY 4 - Collect extra grab sample
DAY 5 - 8:30 am - 11:30 am 3 wash loads = 105 gallons (3 wash and 6 rinse cycles)

* This Stressing is followed by a SEVEN day rest period of Normal Loading

Stress A-2

Working Parents:

No Loading 9:00 am to 5:00 pm for 5 consecutive days.
DAY 1 - Load 6-9:00 am 40% flow. Load 5-8:00 pm 60% flow including 1 wash load.
DAY 2 - Load 6-9:00 am 40% flow. Load 5-8:00 pm 60% flow including 1 wash load.
DAY 3 - Load 6-9:00 am 40% flow. Load 5-8:00 pm 60% flow including | wash load.
DAY 4 - Load 6-9:00 am 40% flow. Load 5-8:00 pm 60% flow including 1 wash load.
DAY S - Load 6-9:00 am 40% flow. Load 5-8:00 pm 60% flow including 1 wash load.

* This Stressing is followed by a SEVEN day rest period of Normal Loading

Stress A-3

Equipment Power Failure:

All power to residential wastewater treatment system off for 48 hours, one time only.
Feed off 8:00 pm on stress rest day seven.

DAY 1 - No Loading
DAY 2 - No Loading until 9:00 pm. 9-12(midnight) 60% flow inc. | wash load.

* This stressing is followed by a SEVEN day rest period of Normal Loading.

Stress A-4

One Week Vacation.
No loading over 9-day period but all power on and sudden shock when family returns home.
Normal Loading 6-9:00 am, 11-2:00 pm. Then feed off at 5:00 pm. on rest day seven,

DAY 1 - Feed Off

DAY 2 - Feed Off

DAY 3 - Feed Off

DAY 4 - Feed Off

DAY 5 - Feed Off

DAY 6 - Feed Off

DAY 7 - Feed Off

DAY 8 - Feed Off

DAY 9 - 5-8:00 pm 60% flow including 3 wash loads.

* This stressing is followed by a three week period of Normal Loading.
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APPENDIX C

OFFICIAL DATA REPORT
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APPENDIX D

AAS00T RESIDENTIAL WASTEWATER TREATMENT SYSTEM
SPECIFICATIONS AND DRAWINGS
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Aqua Aire Diffusion System
For AA500, 600, 750,
1000 and 1500

Patent Pending

34" Schedule 40 PVC Pipe

e Y
|_—| . {Supplied by Installer)
314" Schedule 40 Pve Glue Joint

Pipe (2 Places) *
ne f l l.._3/4- Schedule 40 Tee
s | ]I _i ] e 314" Slip 1o Fernale Adapter Ell

1 ™y
i
Glued Glue \_Glued- L 4 314" Dia. Disc- Plastic or
Jaint Joint Joint " Fiberglass-HB"+ Thick
= A | L S— | — 1 1 —
e Adanter EN o 3/4* Male Ad
] nto Female Adapler 3/4* Male Adapter
107+ Through Hole in Disk P
- 3/32” Holes Spaced %:7-20 Each
Glued Joint | Add (2) Holes Each Line for
4" lodd 1000 & 1500-28 Each
r | 3/4° PVC Slip Cap
- 20" For AA 500, 600, 750 -
) 26" For AA 1000, 1500
View
Q_BISZ" Holes-5 Each-4 Sides-20 Holes for ihe AA500, 600, 750
3/32" Holes-7 Each-4 Sides-28 Holes for the AA1000 and 1500
In-Tank View
il | - ey
e 3/4" Sch 40
Pvc Pipe
Supplied by
Inside Tank precaster
1 10"
Lg— 20" +—]
Add 6" for 1000 I
and 1500
Ecoclogical Tanks, Inc. ) 03/2002
FIGURE 6
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APPENDIX E

MODEL SERIES
SPECIFICATIONS, DRAWINGS AND PROCESS DESCRIPTION
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The Aqua Aire models AAS0OT, AAS00, AAG6OO, AATS0T, AA750, AA1000 and
AA1500 are rectangular configurations comprised of an aeration mixing compartment
and a clarifier compartment. These compartments are partitioned by an internal
dividing wall in the treatment plant,

The Aqua Aire models AA560-32 and AAS500-35 are three compartment rectangular
configurations partitioned by internal dividing walls in the treatment plant. They are
comprised of a forward pre-treatment tank, a center aeration mixing zone and a
settling or clarifier compartment. Wastewater first enters the pre-treatment tank
compartment of the plant, then gravity flows through a 4" SDR 35 PVC inlet to the
center aeration mixing zone, The mixed liquid then enters the settling or clarifier
compartment and continues to flow upward to the plant’s discharge pipe.

The Aqua Aire models AA500-3575, AA500-4050 and AAS500-4075 are four
compartment rectangular configurations partitioned by internal dividing walls in the
treatment plant, They are comprised of a forward pre-treatment tank, an aeration
mixing zone, a settling or clarifier compartment and a rear pump tank compartment.
Wastewater first enters the pre-treatment tank compartment of the plant, then gravity
flows through a 4" SDR 35 PVC inlet to the aeration mixing zone. The mixed liquid
then enters the settling or clarifier compartment and continues to flow upward to the
discharge pipe. From the plant’s discharge pipe, the final effluent then passes through
a disinfection or chlorination devise into the pump tank compartment for storage and
contact mixing. The treated and disinfected effluent is then safely discharged, via an
application pump, to a surface spray, subsurface drip, low pressure dose or absorptive
mound disposal area.The results of the Aqua Aire process is a clear, odorless effluent
discharge, which meets and exceeds state and national water quality standards.

Aqua Aire Page 43 of 58




Baylor University
Individual On-Site Waste Water Treatment System Testing & Certification Program

ECOLOGICAL TANKS, INC,

AQUA AIRE.

Concrete Class I Wastewater Treatment Plants

Installation, Operation, Maintenance and Trouble-Shooting
Manual for Distributors, Installers, and Maintenance Providers

MODELS
AAS00T AAS500-3575 AATS50T
AAS00 AAS500-4050 AA750
AA500-32 AAS500-4075 AA1000
AAS500-35 AA600 AA1500
“Copyright Notice”

No part of this publication may be reproduced, stored in any
retrieval system, or transmitted in any form or by any means,
electronic, mechanical, photocopying, recording, or otherwise
without the prior written permission of Ecological Tanks, Inc.

Mfg. By
Ecological Tanks, Inc.
2247 Hwy 151 North
Downsville, LA 71234
PH (318) 644-0397 * FAX (318) 644-7257

Centified to ANSI/NSF Standard 40 © 2002
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ECOLOGICAL TANKS, INC.

AQUA AIRE.

Concrete Class 1 Wastewater Treatment Plants

OWNER’S MANUAL
OB e A B e 103
g = ﬂ'ﬂ-—ng N o *"':ﬁrx:..ﬁ ‘ili._w
,:. - e Pt
e Wanhassts s e
Patent Pending
0 Model AAS0O [0 Model AAS00-32 OO0 Model AA500-3575
O Model AASOOT O Model AAS00-35 [0 Model AAS00-4050

[0 Model AAS00-4075

“Copyright Notice”
No part of this publication may be reproduced, stored in any re-
trieval system, or transmitted in any form or by any means, elec-
tronic, mechanical, photocopying, recording, or otherwise with-
out the prior written permission of Ecological Tanks, Inc.

Mifg. By
Ecological Tanks, Inc,
2247 Hwy 151 North
Downsville, LA 71234
PH (318) 644-0397 * FAX (318) 644-7257

Certified to ANSI/NSF Standard 40

©2002
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Aqua Aire Flow Diagram
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ECOLOGICAL TANKS, INC.

AQUA AIRE.

Concrete Class I Wastewater Treatment Plants

OWNER’S MANUAL

Al - E.._u

Ababer Mg Clariee |
i ! |
Drop Line I I

!
>

Patent Pending

O Model AA600
[3 Model AA750
[ Model AA1000
0 Model AA1500

“Copyright Notice”

No part of this publication may be reproduced, stored in any retrieval sys-
tem, or transmitted in any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise without the prior written permission
of Ecological Tanks, Inc.

Mfg. By
Ecological Tanks, Inc,
2247 Hwy 151 North
Dowasville, LA 71234
PH (318) 644-0397 * FAX (318) 644-7257

Certified to ANSI/NSF Standard 40 © 2062
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Aqua Aire Flow Diagram
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DESIGN COMPONENTS AND MATERIALS
NUMBERS CORRESPOND WITH DESIGN DRAWINGS

@ Aerator (see specifications)

@ Aeration Tank and Lid - Reinforced Concrete - 4000 PSI
@ Aerator Cover and Base - Concrete, Poly o; Fiberglass
Risers and Riser Top - Concrete, Poly or Fiberglass

Concrete Riser Top to be min. 651bs, Poly or Fiberglass Riser Top to be
fastened so as to only be removed with specialized tools

(5) Air Diffusion System - Schedule 40 PVC

4" Tee Assembly Outlet - SDR 35 PVC
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'Aqua Aire Diffusion System
For AA500, 600, 750,
1000 and 1500

Patent Pending

T | —g——— 3/4" Schedule 40 PVC Pipe
U {Supplied by Insfaller)
314" Schedule 40 Pve et Glue Jjoint

Pipe (2 Pralces) L 3/4* Schedule 40 Tee
e J l [ 3/4" Slip to Female Adapter Ell
I

i RN
i
Glued Giue N\_ Glued 4 314" Dia. Disc- Plastic or
Joint Joint Joint Fiberglass-1/8"x Thick

L i

C L I i £

e ScreW Male Adapter
into Female Adapter Elt

|

Y — 3/4" Male Adapter

10"+ Through Hole in Disk

e 3/32" Holes Spaced 4"-20 Each

T Glued Jornt | . Add (2) Holes Each Line for

4 " 1000 & 1500-28 Each

|« 3/4" PVC Slip Cap

: 20" For AA 500, 600, 750

"‘“ 26" For AA 1000, 1500 -
View AA

__3/32" Holes-5 Each-4 Sides-20 Holes for the AA5S00, 600, 750
3/32" Holes-7 Each-4 Sides-28 Holes for the AAT000 and 1500

in-Tank View

| e—— 314" Sch 40
Pvc Pipe
Supplied by

Iinside Tank precaster

t— 20" !

Add 8" for 1000 l
and 1500

Aqua Aire
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9-15-03

Attn: George Johnson
Ecological Tanks, Inc.
2247 Hwy 151 N.
Downsville, LA 71234

Dear George;

The accompanying report is the synopsis of the nutrient reduction evaluation petformed
on the Aqua Aire system in 2002, We have double checked to ensure that the quality of
the data and the validity of the analysis are accurate. If you have any questions, or
concerns please contact us at your eatliest convenience and David Jumper or I will be
glad to discuss the report with you. '

Sincerely,

Joe C, Yelderman Jr.

Director
Baylor Wastewater Research Program

Cc: David Jumper

DEPARTMENT OF GEOLOGY
PO BOX 97354 - WACO, TEXAS 76798-7354
(254) 710-2360 - FAX (254) 710-2673







OSSF Nutrient Reduction Report
for the -
Ecological Tanks, Inc.
Aqgua Aire
Wastewater Treatment System
Completed by the
Baylor University
Wastewater Research Program

September 15, 2003







Introduction

The following report details the results of extended effluent sampling and evaluation of the performance of
the Aqua Aire wastowater treatment system by the Baylor University Wastewater Research Program to
determine reduction of nutrient levels found in a documented raw influent wastewater streant.

Nutrients measured for the repert include; Total Kjeldahl Nitrogen (TKN), ammonia, nitrate, nitrite, total
phosphorous and phosphate. In addition, fecal coliform bacteria counts were made on the effluent only.
TKN measures the total organic nitrogon and ammonia nitrogen. TKN plus nitrates and nitrites equal the
total nitrogen in the influent or the effluent. In the decomposition of wastewater, organic nitrogen is
converted info ammonia nitrogen, which in turn is converted into nitrate and nitrite. Nifrite is usually the
lowest concentration and is sometimes omitted from the analysis of wastewater but is included in this
study.

The mean, maximum, and minimum values in the raw and treated effluent for each of these parameters are
reported in tabular and graphic form and may be found in the appendices included,

It is pertinent to note that the evaluation reported here took place during a period of time when the Aqua
Aire system was undergoing an evaluation under the NSF/ANSI Standard 40 certification testing protocol
at the Baylor University Testing and Certification test facility in Waco, Texas. The test was conducted
from April 15, 2002 until December 24, 2002 and samples were taken on a weekly basis,

Systems undergoing this test protocol are dosed every day with the full gallons per day dose commensurate
with the system daily rated capacity (in this case the Aqua Aire system was dosed with exactly 500 gallons
per day). Notably the Standard 40 protocol also includes a six-month evaluation period of daily dosing and
four stress sequences of non-ideal dosing conditions, designed to test the system’s ability to perform under
adverse conditions. Systems installed in the field under normal conditions are typlcally considered to
receive somewhat less daily dosing volumes.

Execntive Summary

Significant reductions occurred in total nitrogen and organic nitrogen. Specificaily, phosphorous,
phosphate, TKN and ammonia were reduced but nitrites and nitrates increased as the TKN and ammonia
were converted fo nitrates and nitrites. Variations or peaks do not seem to correlate directly with stress
periods and weekly analyses may not provide enough detail to evaluate the specific effects of individual
stresses. However, the stress periods did not appear to impact the treatment system’s performance in
overall reduction of nutrient levels in the treatment processes. Fluctuations in dosing and influent values
may have had a greater impact on effluent concentrations. Generally, the system reduced nutrients and
average effiuent nutrient values were not at levels of health concern.

Summary Table
Raw Influent  mg/ Treated Effluent mg/t
TKN 28.76 TKN 12.78
Ammonia 16.60 Ammonia 08.79
Nitrate 01.87 Nitrate 06.13
Nitrite 00.29 Nitrite 00.26 Reduction
Total N 31,92 Totai N 19.17 48 %
Total Organic N 13,16 Total Organic N 03.99 78 %
Phosphorous 08,20 Phosphorous 06.69 18 %
Phosphate 06.00 Phosphate 04.40 27 %







Fecal Coliform

Fecal coliform bacieria are often of concern in evaluating water quality, This study calculated the numbers
of colonies per 100 mi of sample from the effluent only and the numbers varied widely from 10-96000
colonies/100m!. The average (mean) number of colonies/100m] was approximately 12800 (12774) but the
median was 2700. The wide variability produced a standard deviation of 21500 (21546} colonies/100ml,
which was even greater than the average or the median values. The low and high values for the treated
effuent were interspersed throughout the study and in a two-week period from October 21, 2002, to
November 4, 2002, the counts went from 135 colonies/100ml 1o 19000 colonies/100ml and back to only 50
colonies/100ml. Graphical and tabular data for fecal coliform bacteria are included in the appendices.

Total Xjeldahl Nitrogen (TKN)

The raw influent averaged 29.8 mg/t TKN (mean) and ranged from a low of 2.18 mg/l TKIN on Aprii 22,
2002 to a high of 64.60 mg/l TKN on August 26, 2002. Only two (2) of 35 samples exceeded 50 mg/l. The
treated effluent averaged 13 mg/l TKN (mean) and ranged from a low of .57 mg/l TKN on May 28, 2002,
to a high of 49.80 mg/l TKN on June 17, 2002. The median TKN value for the treated effluent was 7.0 mg/l
and although this value is almost 6 mg/! fess than the mean value for the treated efffuent it is more than 20
mg/] fess than the mean value for the raw effluent. The lowest values for the treated effluent were in May
2002 when values were less than 2 mg/l but beginning in the middle of June 2002, values exceeded 10 mg/!
untii September 9, 2002. The difference between the mean raw influent value and the mean effluent value
is 16.7 mg/l, which represents a decrease of over 57%. On only 3 occasions did the treated effluent values
exceed the raw influent values and one of these was the peak sample for the effluent. Graphical and tabular
data for TKN are included in the appendices.

Ammonia

The raw influent averaged 17 mg/l of ammonia {mean) and ranged from a low of .05 mg/t ammonia on
April 22, 2002 to a high of 63.5 mg/l ammonta on September 30, 2002, Only 1 in 35 samples exceeded 50
mg/l. The treated effiuent averaged 8.8 mg/l ammonia (mean) and ranged from a low of .05 mg/l ammonia
on 8 different occasions to a high of 33.90 mg/l ammonia on August 26, 2002. The median ammonia value
for the treated effluent was 4.2 mg/l and this value is almost 4.5 mg/i less than the mean value for the
treated effluent and it is more than 14.5 mg/t less than the mean value for the raw influent, The lowest
values for the treated effluent were in May 2002 when values averaged .05 mg/l but beginning in July,
values exceeded 10 mg/i until September 2002, The difference between the mean raw values for ammonia
and the mean ireated effluent values is approximately 8 mg/l, which is a decrease of 47 percent, The treated
efffuent values exceed the raw influent values on only one occasion, which was the highest effluent vaiue,
recorded {August 26,2002). Graphical and tabular data for ammonia are included in the appendices.

Nitrate

Nitrate is the byproduct of nitrification of the ammonia. The raw influent averaged 1.9 mg/l of nitrate
(mean) and ranged from a low of .05 mg/! nitrate on numerous occasions to a high of 31.50 mg/l nitrate on
April 15,2002, Only 1 in 34 samples exceeded 10 g/l and only 3 values were greater than 5 mg/l, The
treated effluent averaged 6.1 mg/l nitrate (imean) and ranged from a low of .05 mg/l nitrate on several
occasions to a high of 20.20 mg/l nitrate on May 5, 2002. The median nitrate value for the treated efftuent
was 4.5 mg/l. This value is almost 2 mg/! less than the mean value for the {reated effiuent but it is more
than 2 mg/l greater than the mean value for the raw influent. The lowest values for the treated effluent
were in July and August 2002, when values were less than 3 mg/l but in May and October values averaged
over 10 mg/l. The difference between the mean raw values for nitrate and the mean treated effluent values
is an increase of 4.2 mg/l. Graphical and tabular data for nitrate are included in the appendices.

Nitrite

Nitrite is the byproduct of nitrification of the ammonta. The raw influent averaged .29 mg/l of nitrite
(mean) and ranged from a low of .05 mg/! nitrite on numerous occasions to a kigh of 1.00 mg/l nitrite on
May 28, 2002. The treated effluent averaged .26 mg/l nitrite (mean) and ranged from a low of .05 mg/l
nitrite on numerous occasions to a high of 1.19 mg/l nitrite on April 29, 2002, The median nitrite value for
the treated effluent was .10mg/l and although this value is about . 15mg/l less than the mean value for the
treated effluent it is almost .2 mg/l less than the mean value for the raw influent. The lowest values for the
treated effluent were in August and September when values were usually .05 mg/l. The cumulative average







decreased steadily from May through September and then rose abrﬁptly August 14, 2002, when it plateaued
at .26 mg/l. The difference between the mean raw values for nitrite and the mean treated effluent values is
an increase of .03 mg/l. Graphical and tabular data for nitrite are included in the appendices.

Nitrogen Summary

The TKN is the sum of the ammonia nifrogen and the organic nitrogen. Therefore, the total organic
nitrogen is the mean TKN value minus the mean ammonia value. The mean organic nitrogen calculated
for the raw inflyent is 13.16 mg/l. The total nitrogen is the sum of the TKN, nitrate and nitrite. Therefore,
the total mean nitrogen for the raw influent is 31.92 mg/l. The organic mean nitrogen for the treated
effluent is 3.99 mg/l and the total mean nitrogen for the treated effluent is 19.17 mg/l. This is a reduction
of approximately 70% of the organic mean nitrogen and approximately 40% of the total mean nitrogen.

Phoesphorous -

The raw influent averaged 8.20 mg/! of phosphorous (mean) and ranged from a low of 1.16 mg/!
phosphorous on April 22, 2002, to a high of 18.30 mg/l phosphorous on Octaber 14, 2002. Only 2 in 35
samples exceeded 15 mg/l. The treated effluent averaged 6,7 mg/l phosphorous (mean) and ranged from a
low of .79 mg/l phosphorous on October 21, 2002,to a high of 56.10 mg/l phosphorous on June 17, 2002,
The median phosphorous value for the treated effluent was 4.5 mg/l and although this value is about 2 mg/l
less than the mean value for the treated effluent, it is almost 4 mg/l less than the mean value for the raw
influent. The difference between the mean raw values for phosphorous and the mean treated effluent values
is 1.5 mg/l, which is a decrease of over 18 percent. On several occasions the treated effluent values
exceeded the raw influent values,

Phosphate

‘The raw influent averaged 6.0 mg/l of phosphate (mean) and ranged from a low of .93 mg/! phosphate on
April 22, 2002, to a high of 13.3 mg/l phosphate on August 26, 2002. The treated effluent averaged 4.4
mg/i phosphate (mean) and ranged from a low of .48 mg/l phosphate on October 21, 2002,to a high of
14.70 mg/l phosphate on July 8, 2002. The median phosphate value for the treated effluent was 4.0 mg/|
and although this value is only about .4 mg/l less than the mean value for the treated effluent, it is almost 2
mg/l less than the mean value for the raw influent. The difference between the mean raw values for
phosphate and the mean treated effluent values is about 1.6 mg/l, which is a decrease of almost 27 percent.
On several occasions the treated effluent values exceeded the raw influent values. Graphical and tabular
data for phosphate are included in the appendices.
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Graphical data
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Appendix 11

‘Fabutar data

The data in these tables are the reported values from the laboratory results. The numbers in the text portion
of this report have been modified to take into account appropriate significant figures for averages and
calculations and therefore may vary stightly from the numbers in the tables. Percent reductions reported in
the text are usually rounded to the nearest whole number when referring to percentage (the second decimal
point in the fraction before converting to a percentage). Due to the number of samples and the sampling
frequency, the percentages should be considered a guide for planning or evaluating purposes.






Aqua Aire fecals

Cumulative
DATE Fecal Mean Median Average
cotonies/100 ml| colonies/100 ml| colonies/100 m! colonies/100 ml

4/29/2002 10.00} 12773.71 2700.00
571512002 460.00 12773.71 2700.00 235.00
5/13/2002 140.00 12773.71 2700.00 203.33
5/20/2002 10.00 12773.71 2700.00 155,00
5{28/2002 3500.00 12773.71 2700.00 824.00
6/3/2002 5200.00 12773.71 2700.00 1553.33
6/10/2002 50.00 12773.71 2700.00 1338.57
6/17/2002 2700.00 12773.71 2700.00 1508.75
6/24/2002 12000.00 12773.71 2700.00 2674.44
7/1/2002 - 12773.71 2700.00 = 2674.44
718/2002 96000.00 12773.71 2700.00 12007.00
711572002 50000.00 12773.71 2700.00 - 15460.91
712212002 38000.00 12773.71 2700.00 i7422.50
712912002 12773.71 2700.00 17422.50
81512002 8070.00 12773.71 2700.00 16703.08
811212002 29000.00 12773.71 2700.00 17581.43
8/19/2002 5400.00 12773.71 2700.00 16769,33
812612002 1240.00 12773.71 2700.00 15708.75
9/3/2002 6300.00 12773.71 -2700.00 15240,00
9/9/2002 1280.00 12773.71 2700.00 14465.00
9/16/2002 30.00 12773.71 2700.00 13705.26
9232002 200.00 12773.71 2700.00 13030.00
9/30/2002 7000.00 12773.71 2700.00 12742.86
10/7/2002 -12773.71 270000 12742.86
10/14/2002 16000.00 12773.71 2700.00 12890.91
10/21/2002 135.00 12773.71 2700.00 12336.30
10/28/2002 19000.00 12773.71 2700.00 12613.98
11/4/2002 50.00 12773.71 2700.00 12111.40
11/11/2002 12773.71 2700.00 12411.40
11/19/2002 48000.00 12773.71 2700.00 13491.73
11/26/2002 40000.00 12773.71 2700.00 14473.52
121312002 1900.00 12773.71 2700.00 1402446
12/10/2002 2200.00 12773.71 2700.00 13616.72
1211712002 800.00 12773.71 2700.00 13189.50
1212412002 +- 300.00 12773.71 2700.00 12773.71
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Aqua Aire TKN
Cumulative
DATE TKN| Mean TKN| Raw TKN]ean Raw TKN Median Average
‘ mg/ mg/l mg/l mg/i mg/if mg/l
44152002 2.26 12.78 12,70 29.76 7.04
42212002 12.78 2.18 29.76 7.04 2,26
4/29/2002 1.93 12.78 20.76 7.04 2.10
5/6/2002 1.30 12.78 26,00 29,76 7.04 1.83
5/13/2002 1.19 12.78 10.30 29.76 7.04 1.67
5/20/2002 1.70 12.78 3.89 29.76 7.04 1.68
52812002} 0.57 12.78 4.54 20.76 7.04 1.49
6/3/2002 0.99 12.78 11.20 29,76 7.04 1.42
8/10/2002 1.34 12.78 29.90 29.76 7.04 1.41
6/17/2002 49.80 12.78 13.30 20.76 7.04 6.79
6/24/2002 10.50 12.78 47.10 20.76 7.04 7.16
7/1/2002 12.78 22.30 29.76 7.04 7.16
71812002 12.78 12.60 298.76 7.04 7.16
7/15/2002 23.20 12.78 32.40 29,76 7.04 8.62
712212002 23.00 12.78 16,20 20.76 7.04 0.82
7/29/2002 24.40 12.78 21.60 20.76 7.04 10.94
8152002 23.10 12.78 39.10 29.76 7.04 11.81
8/12/2002 23.20 12.78 45,20 29.76 7.04 12.57
8/19/2002 16,20 12.78 35.40 29.76 7.04 12.79
8/26/2002 35.80 12.78 64.80 20,76 7.04 14.15
9/3/2002 30,80 12.78 31.20 29.76 7.04 15.08
8/9/2002 7.04 12.78 14.30 29.76 7.04 14,65
g/16/2002 1.40 12.78 28.60 29.76 7.04 13.99
9/23/2002 16.60 12.78 44.40 29.76 7.04 14.12
9/30/2002 19.70 12.78 53.00 29.76 7.04 14.37
10/7/2002 24.00 12.78 36.90 29.76 7.04 14.79
10/14/2002 8.68 12.78 40,10 29,76 7.04 14.53
10/21/2002 2.76 12.78 40.80 29.76 7.04 14.08
10/28/2002 6.73 12.78 36.00 20.76 7.04 13.78
11/4/2002 2.41 12.78 36.80 20.76 7.04 13.36
11/11/2002 12,78 29.76 7.04 13.36
1119712002 4.64 12,78 18.90 29.76 7.04 13.05
11/26/2002 5.21 12.78 23.00 29.76 7.04 12.78
12/3/2002 12,78 39.00 29.76 7.04 12,78
12/10/2002 12.78 32.50 29,76 7.04 12.78
12/17/2002 12.78 35.10 29,76 7.04 12,78 -
12/24/2002 12,78 35.10 29.78 7.04 12,78
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Ammonia

Aqua Aire

Mean Rawl Mean Raw Cumulative
DATE| Ammonia Ammonial  Ammonia Ammonia Median Average
' mght mgf mgil mg/l mg/l mgfl

4/15/2002 0.05 8.79 3.87 16.6 4.18
412212002 8.79 0.05 16.6 4,18 0.05
41292002 0.22 8.79 16.6 4,18 0.14
5/5/2002 0.05 8.79 27.80 16.6 418 0.11
511312002 0.05 8.79 4,97 16.6 4,18 0.09
5/20/2002 0.05 8.79 1.27 16.6 4,18 0.08
5{28/2002 0.05 8.79 3.00 16.6 4,18 0.08
6/3/2002 0.05 8.79 8.02 16.6 4.18 0.07
6/10/2002 0.05 8.79 25.50 16.6 4.18 0.07
6/17/2002 1,64 8.79 4.10 16.6 4.18 0.25
6/24/2002 1.57 8.79 23.70 16.6 4,18 0.38
7/1/2002 15.90 8.79 16.30 16.6 4.18 1.79
7/8/2002 18.40 8.79 18.60 16,6 4,18 3.17
7/15/2002 17.90 8.79 20.20 16.6 4.18 4,31
71222002 19.50 8.79 21.10 16.6 4,18 5.39
7128/2002 19.10 8.79 22.90 16.6 4,18 6.31
8/5/2002 21.90 8.79 25.20 16.6 4,18 7.28
8/12/2002 21.40 8.79 26.00 16,6 4,18 8.11
8/19/2002 15.30 8.79 30.20 16.6 4,18 8.51
8/26/2002 33.90 8.79 31.80 16.6 4,18 9.85
9/3/2002 23.00 8.79 23.20 16.6 4,18 10.50
9/9/2002 4.35 8.79 6.73 16.6 4,18 10.21
9/16/2002 0.05 8.79 14.60 16.6 4,18 .75
9/23/2002 10.60 8.79 18.40 16.6 4,18 9.79
9/30/2002 14.20 8.79 63.50 16.6 4,18 9.97
10/7/2002 18.90 8.79 19.00 16.8 4,18 10.33
10/14/2002 5.38 8.79 32.90 16.8 4.18 10.14
10/21/2002 0.66 8.79 7.25 16.6 4.18 9.79
10/28/2002 1.49 8.79 10.30 16.8 4,18 9.49
11/4{2002 0.54 8.79 8.03 16.6 4.18 9.18
14/11/2002 ' 8.79 16.6 4.18 9.18
1111942002 1.93 8.79 11.70 16.6 4,18 8.94
11/26/2002 4.18 8.79 12.80 16.6 4.18 8,79
12/3/2002 8.79 26.10 16.6 4,18 8.79
12/10/2002 8.79 21.10 16,6 4.18 8.79
12/17/2002 8.79 20.60 16.6 4.18 8.79
1212412002 8.79 18.10 16.6 4.18 8.79
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: : Cumulative
DATE Nitrate] Mean Nifratej Raw Nitrate] Mean Raw Nitrate Median Average
' mgf mg/l mg/l mg/l mg/l mgfli
411512002 9.59 6.13 31.50 1.87 4.53
4222002 6.13 4.89 1.87 453 9.59
4/26/2002 5.83 8.13 1.87 4.53 8.21
5512002 20.20 6.13 1.17 1.87 4.53 12,21
5/13/2002 4.53 6.13 0.88 1.87 4.563 10.29
5/20/2002 16.20 6.13 8.51 1.87 4.53 11.47
5/28/2002 10.80 6.13 5.97 1.87 4,63 11.36
6/3/2002 9.33 6.13 0,06 1.87 4.53 11.07
- 6M10/2002 11.20 6.13 0.05 1.87 4.53 11.17
B8/17/2002 213 6.13 2.68 1.87 -4,53 10.17
6/24/2002 7.76 6.13 0.05 1.87 4.53 9.93
7/1/2002 0.97 6.13 0.05 1.87 4.53 9.11
7/8/2002 0.05 6.13 0.09 1.87 4.53 8.36
715/2002 0.05 6.13 0.05 1.87 4,53 7.72
712212002 0.05 6.13 0.05 1,87 4.53 747
7/29/2002 0.23 6.13 0.05 1.87 4.53 8.71
8/5/2002 0.42 6.13 0.17 1.87 4.53 6.32
8/12/2002 0.25 6.13 0.05 1.87 4.53 5.96
8/18/2002 2.56 6.13 2.95 1.87 4.53 5.77
8/26/2002 0.05 6.13 0.05 1.87 4.53 547
9/3/2002 0.05 6.13 0.05 1.87 4.53 5.20
9/912002 5.25 6.13 0.42 1.87 4.53 5.20
9/16/2002 7.04 6.13 0.49 1.87 4.53 5.28
9/23/2002 0.58 6.13 0.05 1.87 4.53 5.08
-9/30/2002 0.05 6.13 0.05 1.87 4.53 4.87
10712002 3.10 6.13 0.37 1.87 4.53 4.80
10/14/2002 2.02 6.13 0.31 1.87 4.53 4.69
10/21/2002 17.80 6.13 2.46 1.87 4.53 5.18
10/28/2002 18.30 6.13 (.64 1.87 4,53 5.65
11/4/2002 12.00 . 6.13 0.90 1.87 4,53 5.87
11/11/2002 6.13 1.87 4.53 5.87
11/19/2002 11.70 6.13 2.86 1.87 4,53 6.06
11/26/2002 8.21 6.13 0.98 1.87 4.53 6.13
12/3/2002 6.13 2.62 1.87 4,53 6.13
12/10/2002 . 6.13 0.19 1.87 4.53 6.13
1211712002 6.13 0.85 1.87 4.53 6.13
12/24/2002 6.13 1.87 4.53 6.13
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Aqua Aire Nitrite

Raw Cumulative
DATE Nitrite| Mean Nitrite Nitrite] Mean Raw Nitrite Median Average
mg/l mg/l mg/i mg/l mg/lj mg/|

4152002 0.05 0.26 0.85 (.29 0.10 .
4/22/2002 0.26 0.16 0.29 0.10 0.05
4/29/2002 1.19 0.26 0.29 0.10 0.62
5{5/2002 0.25 0.26 0.07 0.29 0.10 0.50
5/13/2002 0.19 0.26 0.40 0.29 0.10 0.42
5/20/2002 0.10 0.26 0.34 0.29 0.10 0.36
5/28/2002 0.15 0.26 1.00 0.29 .10 0.32
6/3/2002 0.05 0.26 0.05 0.29 0.10 0.28
6/10/2002 0.11 0.26 0.05 0.29 0.10 0.26
6/17/2002 0.22 0.26 0.47 0.29 010 0.26
6/24/2002 0.40 0.26 0.05 0.29 0.10 0.27
7/1/2002 0.40 0.26 0.05 0.29 0.10 0.28
71812002 0.05 0.26 0.05 0.29 0.10 0.26
7/15/2002 0.05 0.26 0.05 0.29 0.10 0.25
712212002 0.10 (.26 0.05 0.29 0.10 0.24
71292002 0.05 0.26 0.05 (.29 0.10 0.22
8/5/2002 0.05 0.26 0.05 0.29 0.10 0.21
8/12/2002 0.05 0.26 0.05 0,29 0.10 0.20
8/19/2002 0.12 0.26 0.05 0.29 0.10 0.20
8/26/2002 0.05 0.26 0.05 0.29 0.10 0.19
9/3/2002 0,05 0.26 0.05 0.29 0.10 0.18
9/8/2002 0.05 0.26 0.16 0.29 .10 0.18
9/16/2002 0.05 0.26 0.05 0.29 0.10 0.17
9/23/2002 0.05 0.26 0.05 0.29 0.10 0.17
9/30/2002 0.05 0.26 0.05 0.29 0.10 0.16
10/7/2002 0.05 0.26 0.24 0.29 0.10 0.18
10/14/2002 2.77 0.26 0.05 0.29 0.10 0.26
10/21/2002 0.27 0.26 0.18 0.29 0.10 0.26
10/28/2002 0.10 0.26 0.05 0.29 0.10 0.25
11/4/2002 0.50 (.26 0.24 0.29 0.10 0.26
11/11/2002 0.26 0.29 0.10 0.26
11/19/2002 0.05 (.26 0.15 0.29 0,10 0.25
11/26/2002 0.41 0.26 0.43 0.29 0.10 0.26
121312002 0.26 0.32 0.29 0.10 0.26
12M10/2002 0.26 0.27 0.29 0.10 0.26
12M7/2002 0.26 0.13 0.29 0.10 0.26
12/24/2002 0.26 0.29 0.10 0.26
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Aqua Aire Phosphorotis
Mean Raw Mean Raw Cumulative
DATE| Phosphorous Phosphorous| Phosphorous| Phosphorous Median Average
' mg/l mg/l mg/| mg/! mgfl mgl
4/15/2002 2.72 6.69 2,05 8.20 4.51
412272002 6.69 1.16 8.20 4.51 2.72
4/28/2002 1.40 6.69 8.20 4.51 2.06
5/5/2002 3.91 6.69 6.40 8.20 4,51 2.68
5/13/2002 3.62 6.69 7.98 8.20 4.51 2.89
52012002 4.49 6.69 1.33 8.20 4.51 3.21
52812002 3.34 6.69 2.70 8.20 4.51 3.23
6/3/2002 2.37 6.69 2.57 8.20 4.51 3.1
6/10/2002 1.92 6.69 8,19 8.20 4.51 2.96
6/17/2002 . 56.10 6.69 2.57 8.20 4.51 8.86
6/24/2002 6.54 6.69 11.20 8.20 4.51 8.63
71112002 4.40 6.69 8.62 8.20 4.51 8.25
7/8/2002 23.80 6.69 10.70 8.20 4,51 9,54
7/15/2002 7.82 6.69 5,03 8.20 4.51 9.41
7/22/2002 6.88 6.69 6.70 8.20 4.51 9.23
7/29/2002 5.72 6.69 9.18 8.20 4.51 9.00
8/5/2002 6.96 6.69 13.40 8.20 4.51 8.87
8/12/2002 6.58 6.69 13.30 8.20 4.51 8.73|
8/19/2002 2.06 6.69 9.73 8.20 4.51 8.36
8/26/2002 8.70 6.69 18.20 8,20 4.51 8.38)
9/3/2002 7.65 6.69 549 8.20 4,51 8.34
9/9/2002 2.00 6.69 2,34 8.20 4.51 8.04
9/16/2002 1.20 6.69 8.48 8.20 4.51 7.73
9/23/2002 5.11 6.69 10.10 8.20 4.51 7.62
9/30/2002 2,78 6.69 12.50 8.20 4.51 7.42
10/7/2002 4.51 6.69 8.36 8.20 4,51 7.30
10/14/2002 1.26 6.69 18.30 8.20 451 7.07
10/21/2002 0.79 6.69 9.57 8.20 4.51 65.83
10/28/2002 6.06 6.69 11.70 8.20 4.51 6.81
11/4/2002 5.44| 6.69 10.50 8.20 4.51 6.76
11/11/2002 6.69 8.20 4.51 6.76
11/19/2002 4.59 6.69 5.88 8.20 4.51 6.69
11/26/2002 6.72 6.69 6.10 8.20 4.51 5.69
12/3/2002 6.69 7.26 8.20 4.51 6.69
12/10/2002 6.69 7.26 8.20 4.51 6.69
12/17/2002 6.69 12.10 8.20 4.51 6.69
12/24/2002 6.69 10.40 8.20 4.51 6.69
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Aqua Aire Nitrite

Raw Cumulative
DATE Nitritej Mean Nitrite Nitrite] Mean Raw Nitrite Median Average
' mg/l mg/| ma/ii g/l mg/| mg/l

4/15/2002 0.05 0.26 0.85 0,29 0.10 -
4/22/2002 0.26 0.16 0.29 0.10 0.05
4/29/2002 1.19 0.26 0.29 0.10 0.62
5612002 0.25 0.26 0.07 0.29 0.10 0.50
5/13/2002 0.19 0.26 0.40 0.29 0.10 0.42
5202002 0.10 0.26 0.34 0.29 0.10 0.36
5/28/2002 0.15 0.26 1.00 0.29 0.10 0.32
6/3/2002 0.05 0.26 0.05 0.29 0.10 0.28
6/10/2002 0.11 0.26 0.05 0.29 0.10 0.26
6/17/2002 0.22 0.28 0.47 0.29 010 0.26
6/24/2002 0.40 0.26 0.05 0.29 0.10 0.27
71112002 0.40 0.26 0.05 0.29 0.10 0.28
71812002 0.05 0.26 0.05 0.29 0.10 0.26
71156/2002 0.05 0.26 0.05 0.29 0.10 0.25
712212002 0.10 0.26 0.05 0.29 0.10 0.24
7/28/2002 0.05 0.26 0.05 0.29 0.10 0.22
8/5/2002 0.05 0.26 0.05 0.29 0.10 0.21
8/12/2002 0.05 0.26 0.05 0.29 0.10 0.20
8/19/2002 0.12 0.26 0.05 0.29 0.10 0.20
8/26/2002 0.05 0.26 0.05 0.29 0.10 0.19
9/3/2002 0.05 0.26 0.05 0.29 0.10 0.18]
9/8/2002 0.05 0.26 0.16 0.29 0.10 0.18
9/16/2002 0.05 0.26 0.05 0.29 0.10 0.17
9/23/2002 0.05 0.26 0.05 0.29 0.10 0.17
9/30/2002 0.05 0.26 0.05 0.29 0.10 0.16
10/7/2002 0.05 0.26 0.24 0.29 0.10 0.16
10/14/2002 277 0.26 0.05 0.29 0.10 0.26
10/21/2002 0.27 0.26 0.18 0.29 0.10 0.26
10/28/2002 0.10 0.26 0.05 0.29 0.10 0.25
11/4/2002 0.50 0.26 0.24 0.29 0.10 0.26
11/11/2002 0.26 0.29 0.10 0.26
14/19/2002 0.05 0.26 0.15 0.29 0.10 0.25
11/26/2002 0.41 0.26 0.43 0.29 0.10 0.26
12/3/2002 0.26 0.32 0.29 0.10 0.26
12/10/2002 0.26 0.27 0.29 0.10 0.26
12/17/2002 0.26 0.13 0.29 0.10 0.26
1212412002 0.26 0.29 0.10 0.26
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Aqua Aire Phosphate

Mean Raw| Mean Raw Cumulative

DATE} Phosphate Phosphatel Phosphate] Phosphalte Median Average
' mg/l mg/lj mg/l mg/fi} mgfl mag/l|

4/15/2002 2.37 4.41 2.40 6.00 4.03

412212002 4.41 0.93 6.00 4.03 2.37
4/28/2002 1.40 4.41 6.00 4.03 1.89
5/5/2002 3.66 4.41 10.30 6.00 4.03 2.48
51312002 3.88 4,41 7.19 6.00 4.03 2.83
52012002 4.03 4.41 0.94 6.00 4.03 3.07
5/28/2002 3.10 4.41 3.35 6.00 4,03 3.07
8/3/2002 2.19 4.41 1.92 6.00 4.03 2.95
6/10/2002 2.01 4.41 6,79 6.00 4.03 2.83
6/17/2002 13.80 4.41 1.23 8.00 4.03 4.06
6/24/2002 4,84 4.41 8.02 6.00 4,03 4.14
71112002 3.81 4.41 6.89 6.00 4.03 4.11
71812002 14.70 4,41 8.63 6.00 4.03 4.99
7/15/2002 7.99 4,41 10.50 6.00 4,03 5.22
7/22[2002 0.67 4.41 5,78 6.00 4.03 4.90
7/29/2002 6.32 4.41 8.14 6.00 4,03 4.89
8/6/2002 6.37 4.41 10.50 6.00 4.03 5.08
8/12/2002 6,96 4.41 10.60 6.00 4.03 5.19
8/19/2002 1.26 4.41 7.88 6.00 4.03 4.97
8/26/2002 7.02 4.41 13.30 6.00 4.03 5.08
9/3/2002 6.53 4,41 5.71 6.00 4.03 5.15
9/9/2002 1.09 4,41 1.78 6.00 4,03 4.96
9/16/2002 1.12 4.41 5.44 6.00 4.03 4.78
9/23/2002 5.37 4.41 10.50 6.00 4.03 4,81
9/30/2002 2.07 4,41 9.81 6.00 4.03 4,69
10/7/2002 4.10 4.41 5.98 6.00 4.03 4.67
10/14/2002 0.96 4.41 9.12 6.00 4.03 4,53
10/21/2002 0.48 4.41 6.96 6.00 4,03 4.38
10/28/2002 4.05 4.41 7.50 6.00 4.03 4.37
11/4/20062 4.29 4.41 7.50 6.00 4.03 4,36
11/11/2002 4.41 6.00 4.03 4.36
11/19/2002 4.26 4.41 4.63 6.00 4.03 4.36
11/26/2002 5,94 4.41 4.46 6,00 4.03 4.41
12/3/2002 4.41 6.76 6.00 4.03 4,41
12/10/2002 . 4.41 4,58 6.00 4,03 4.41
1211712002 4.41 8.64 6.00 4.03 4.41
1212412002 4.41 6.41 6.00 4.03 4,41
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