TABLE 14-2

SUMMARY OF ON-SITE DRINKING WATER AND WASTEWATER TREATMENT TECHNOLOGIES

DRINKING WATER: NITRATE REMOVAL SYSTEMS

REGULATORY EASE OF LONG-TERM LAND AESTHETIC PuBLIC RELATIVE
TECHNOLOGY SUITABILITY PERFORMANCE RELATIVE O&M COSTS
REQUIREMENTS IMPLEMENTATION MAINTENANCE REQUIREMENTS APPEAL ACCEPTANCE CAPITAL COSTS
On-Site — Drinking Water Treatment Technologies
Long-term
Eastham Reverse 0Smosis ggmtrzréanﬁza; Expect opinions Dependent on water
Point of Use - BI?IZ;?H? f High removal rates would require new High nitrate require pH Land use would Modifications to bfh;nslg(ed, Lg‘g’ Zong;gdeorzte rguglég’qgrff icrf efrlrlltiigl
Reverse Osmosis . I of nitrates (> 90%) plumbing in homes removal in adjustments to . f to home hnologies d I bp g d P q I, ical
(Distilled Water, (private \éve S for reverse and large areas for drinking water for protect pipes n?]t. mcriasel rom would be techno ?g'e‘; 0 | plumbing required to nede s, electrica
lon Exchange) not under 0SMosis. filter components and reverse 0SMosis. and fixtures for this technology. necessary. not solve the support neeas, maintenance
MassDEP storage basins SOME DFOCESSES water supply technologies. costs and service
regulations) 9 ' like eeverse issue. contracts required.
0SMOSIS.
Bottled water
must be tested
and meet FDA
regulatory W
ater cooler
b;t:grrf ?tr ((j:san Fl\lg?:tféeﬁgfgrs in home if Public acceptance No purchase of water
be sold in the standa?ds fory preference is expected to be Very low for typical cooFI)er required, thus
Bottled Water U.S. FDA hysical, chemical Very low Very good Low, replenish N/A for water high as many family, rental cj:ooler’is
Purchase - physicat, ¢ : y low. y good. home stock. delivery residents already | approximately $40 - o
must keep microbial and I use this $50 per month replaced if inoperable
standards radiological store technolo P ' or leaking.
updated to contaminants. urchase gy-
correspond p :
EPA’s
drinking water
standards.
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TABLE 14-2 (continued)

SUMMARY OF ON-SITE DRINKING WATER AND WASTEWATER TREATMENT TECHNOLOGIES
WASTEWATER: NON-NITROGEN REMOVAL®Y SYSTEMS

REGULATORY EASE OF LONG-TERM LAND AESTHETIC PUBLIC RELATIVE
TECHNOLOGY SUITABILITY PERFORMANCE RELATIVE O&M COSTS
REQUIREMENTS IMPLEMENTATION MAINTENANCE REQUIREMENTS APPEAL ACCEPTANCE CAPITAL COSTS
General Systems — Wastewater Treatment Technologies
Primary means of Moderate High
. In accordance wastewater Well known Poor nitrogen Does not compared to other | groundwater Well knowr) Low, no filters are No training or equipment
Septic system : : . , require energy technology with : : :
e . with 310 CMR disposal in technology; no removal of o systems. Not areas may . required and usually | operation required. Tank
(Certified Title 1 . o ; if site does not . . minimal
5) 5.00, T_|tle 5 Easthgm_, will not regulatory changes approximately require pumping allqwed for use require (alsed potential no pumps are must be pumped every
regulations. result in improved necessary. 23 percent. for operation with reduced leaching roblems required. few years.
conditions. P ' leaching area. fields. P '
MassDEP-Approved I/A Systems
High quality More complicated Moderate - . Pumping requirements,
JET aerobic ézﬁg?;/f Eggr effluent (BOD and system than typical I\_Iitrogen (emoval energy use due |/S,o|\r2;2{et$130t213y Similar to Title 5 Movc\j/ﬁrlaéi tr(r)]oﬂégh’ mai_ntenance of
wastewater ot credite : - : - allow for ay be high. y expensive than a o Lo
tevater | Notoredited | Ry | e Would | availabie for s | oter | allowfor | Maybenigh. | O | expensive aditional elestical
systems for nitrogen - o . reduction in . standard Title 5 .
removal flows less than require maintenance technology. mechanical leaching area more expensive. svstem requirement add to
' 1,500 gpd. agreement. equipment. g ' y ' moderate O&M costs.
Approved for Mav achieve Flexible operation; en(!\r/IOdSrsaet?jue Similar to other Similar to Title 5 Moderate to High, Pumrﬁ;?gtgitll;‘ggrg?nts,
Orenco General Use. nitro Zn reduction Can be installed in new may reduce to %)r/n s and I/A systems, may svstems will be more equibment. and
intermittent Not credited whgen roperl septic system or retrofit | nitrogen; may be pothrér allow for May be high. althoﬁ h wiil be expensive than a add?tio%al eléctrical
sand filter for nitrogen mainE[)air?ed y into existing one. sensitive to winter mechanical reduction in more e%<pensive standard Title 5 requirement add to
removal. temperatures equipment, leaching area. system. moderate O&M costs.
Notes:
(1) These systems remove nitrogen to varying degrees. However, none of them are credited by MassDEP for nitrogen removal in nitrogen-sensitive areas.
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WASTEWATER: NON-DISCHARGE SYSTEMS

TABLE 14-2 (continued)
SUMMARY OF ON-SITE DRINKING WATER AND WASTEWATER TREATMENT TECHNOLOGIES

TECHNOLOGY REGULATORY ST EASE OF S A LONG-TERM LAND AESTHETIC BT RELATIVE RELATIVE
REQUIREMENTS IMPLEMENTATION MAINTENANCE REQUIREMENTS APPEAL CAPITAL COSTS O&M CosTS
. . . . . - . High potential Poor to moderate . .
MassDEP will only Suitable as a Simple installation; Moves problem Tanks may Minimal, leaching for odors due | accentance due to odors Low installation High pumping
Tight tanks approve as a short- short-term regulatory approval to a different leak after system is not to frequent an dpfre Lent pumpin costs and disposal
term solution. solution. required. location. many years. used. pumging req?Jiremgnts Ping ' costs.
. Land required for ,
Waterless Rriqli“ri?]s s;)nn;e High energy gray water Poor to moderate. since Low installation Mvsggli?te’
toilets May require BOH High removal for ren?ogelgn for use for disposal systems | High potential itis a non—traditional cost, but must maintena):me
(Composting approval. black water only. existin hon%es or incinerating are less than a for odors. svstem handle gray water and removal of
/Incinerating) g type. standard Title 5 y ' separately. . .
structures. system solids required.
Technology . . Moderate;
manufacturer must Requires plumbing Saérget:gnsd ;Z%as Z%tggt'i? nfgtr P?:Or doililzji?:;?i :ﬁ? g\é:jor removal of urine
Urine source apply for MassDEP modification and (Cer'?ifiedxl'itle 5) roper] homeowner Unknown and solids
separating review and approval. Unknown. remodeling for Unknown. Unknown. with the excention mpaingainid modifications to installation costs in | required for two
toilets No known municipal existing homes or of a separate Erine (urine scale bathrooms and the U.S. separate
precedence in the structures. P : : collection
collection tank. buildup). plumbing. systems
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TABLE 14-2 (continued)
SUMMARY OF ON-SITE DRINKING WATER AND WASTEWATER TREATMENT TECHNOLOGIES

WASTEWATER: NITROGEN REMOVAL SYSTEMS®
REGULATORY EASE OF LONG-TERM LAND AESTHETIC RELATIVE CAPITAL
TECHNOLOGY SUITABILITY PERFORMANCE PUBLIC ACCEPTANCE O&M CosTs
REQUIREMENTS IMPLEMENTATION MAINTENANCE | REQUIREMENTS APPEAL CosTs
Approved for General Use
Nitrogen removal
Recirculatin ?\?tr:éflgg—zz;]gistievg] é)(]; agfégﬁgmgtg% Require Land Moderate due to Moderate; pumping
rating g . Capable of Most have moderate P f q requirements . additional requirements and
sand filter areas when designed nitrogen to long track BOD and TSS energy for are slightl High High, proven components replacement and
(non- in accordance with g I g q removals. pump hg fy gn. technology. incl dp fil £p  fil
proprietary) MassDEP removal. records. Sensitive to operation. mo_rl_e_tI ag or inc ud ing filters malntje_nandcg of filter
quidelines. winter itle 5. and pumps. media add costs.
temperatures.
Moderate; pumping
- . requirements and
Certified for use in Capable of Nitrogen removal . Land replacement/maintenance
nitrogen sensitive nitrogen . Require . . .
® . Most have moderate | of approximately requirements . of filter media add costs
RUCK areas when designed removal. to long track 50 percent. Good energy for are slightl High High, proven $15,000 and required annual
System in accordance with Approved for g b ' pump ghtly gn. technology. ’ . a
records. BOD and TSS ; greater than inspection adds cost of
MassDEP flows less than I operation. Title 5 $250. Additional
uidelines. 2,000 gpd. removals. itle 5. 250. itional
g ’ monitoring required if
systems located in Zone 11
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TABLE 14-2 (continued)
SUMMARY OF ON-SITE DRINKING WATER AND WASTEWATER TREATMENT TECHNOLOGIES

WASTEWATER: NITROGEN REMOVAL SYSTEMS® (continued)

TECHNOLOGY Rl SUITABILITY sl PERFORMANCE ORI LAND (SIS PuBLIC ACCEPTANCE AU LS O&M CosTs
REQUIREMENTS IMPLEMENTATION MAINTENANCE | REQUIREMENTS APPEAL CosTS
Approved for Provisional Use In Nitrogen-Sensitive Areas
o Topeofrke
Bioclere®? quarterly monitoring. Capable of Well established, 50 gfcent Goo%l round: Hiah
50 system limit has | nitrogen removal. | reliable technology. B%D d TsS blg ! gn.
been reached. an OWETS can
removals. be noisy.
Nitrogen removal Tops of tanks
O&M Agreement .
L . of approximately are above Energy costs for
FAST® qggrgersltyem?ﬂmr;]gg' nitrgagr??(la?n(gv a | e\i\i/ :tl)ll g i;i?]lr']fﬂgd’ 50 percent. Good ground; High. $4,100 to $4,500 | pumps and blowers,
bgen reached g ' gy BOD and TSS blowers can maintenance contract
' removals. be noisy.
Well established, Nitrogen removal $1,500 per year for
O&M Agreement, Capable of reliable technology. | of approximately Blowers can $11,255 (includes inspection and
Waterloo quarterly monitoring, _~ap Approaching 50 percent. Good o . ; High. technician to monitoring, energy
- nitrogen removal - Similar to Title be noisy . .
limit of 50 systems. ' Provisional Use BOD and TSS E f 5. Eligible f ' oversee installation) costs for pumps,
installation limit. removals. nergy qr - ElIgIDle Tor control panel, etc.
pumping; reduced
I Can get maintenance | leaching area _ $1,100 per yeardfor
O&M Agreement, ble of Has Qenelra » significantly contract Is outside | $8,00d0 (Sssgrlnlng Inspection an
Amphidrome quarterly monitoring ~ Capable o Provisional, an greater than possible. nitrogen- Blowers can High standard Title 5 monitoring, energy
limit of 50 svstems. | Mitrogen removal. Remedial use 50 percent sensitive areas. be noisy. ' tank is costs estimated to be
y ' approvals. rer?w oval 2,000 gallons) $2 per month per
' occupant.
O&M Agreement, Good BOD and . .
AdvanTex quarterly monitoring, . Capable of TSS removals. Filter lid is at High. An average of $.2 per
L nitrogen removal. ground level. month for electricity.
limit of 50 systems. .
i Established
NITREX technology.
(Note: this Requires use of I/A Can get
technology is before to address ianifi
not stand alone O&M Agreement, Capable of J significantly $4,000 for
needs above I/ | auarterly monitoring, | .~ eF:)n emoval high level of greater than High. High. NITREX™ Maintenance contract
systems limit of 50 systems. 9 ' nitrification. 50 percent components.
previous to removal.
process)
Notes:
(2) These systems are also reviewed technologies in Chapter 8 for small (cluster/community) wastewater treatment facilities.
(3) The following technologies: SeptiTech, Norweco, RUCK® CFT, Cromaglass, Omni, Bio Barrier MBR and NITREX™-Plus are approved for only pilot use in nitrogen-sensitive areas and will not be screened due to limit of installations to 15 systems.
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