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Annex 3A:  SEQ CHAPTER \h \r 1Characterization of Household Solid Waste Compost Inoculated with Effective Microorganisms
Abstract: 
The huge quantity of organic waste can be converted into reusable by-product through composting. This study was conducted to assess and characterize the household organic waste compost inoculated with Effective Microorganisms (EM). The compost was prepared using organic waste collected from 50 households situated in the suburban-Zanzibar. Three compost piles were made; treated as compost without EM (control), compost with EM and compost with EM plus chicken manure. The compost were analyzed for pH, Electrical Conductivity (EC), Organic matter (OM), Organic Carbon (OC), N, P, K, Ca, Mg, Na and C/N ratio. Results revealed that the compost inoculated with EM consortium decomposed faster (40 days) compared to 60 days for control compost. 
The physicochemical data showed that pH and EC of the compost decrease as EM consortium inoculated to the compost. N and K contents of the compost treated with EM were slightly higher that ranges between 0.19%-0.28% and 0.3%-0.6% compared to control which was 0.16% and 0.06% respectively. However, P contents remained the same in all treatments while C/N ratio for all treatments ranged between 11:1 to15:1, which is a typical value for compost manure. This research suggests that the application of EM is suitable for enhancing decomposition process and influencing the physicochemical properties of the compost.

Annex 3B: KUTUMIA TECHNOLOJIA YA EM KATIKA UDHIBITI WA HARUFU MBAYA 

Eneo: Kunduchi, Kinondoni, Dar- es- Salaam  Majira: January - August 2016
	Muhtasari:

Tulipata mawasiliano ya Mama Iloga Mkazi wa Kunduchi karibu na Chuo cha Jeshi, akitaka tumtembelee kwenye eneo lake anakofanya shughuli zake za ufugaji kuku aina ya layers kwenye mfumo wa cages. Bi Iloga alikuwa ameripotiwa na majirani zake kuwa anawakera kwa harufu mbaya kwa maelezo ya serikali ya mtaa alitakiwa afunge mradi. Taarifa za teknolojia hii alipewa  na bibi Mifugo wa Manispaa ya kinondoni Bi Komba, baada ya sisi kuwasilisha ombi la ushirikiano kati ya EMTECH Foundation na Manispaa ya Kinondoni katika kufanya trials za EM.  
Tulifanikiwa kufika kwenye eneo lake na hali ilikuwa mbaya, harufu ilikuwa kali katika eneo linalozunguka mifugo. Tuliwapa maelezo mafupi ya technolojia na tukawaonyesha namna ya kutumia.
Kiasi cha EM ya Lita Mbili kilitumika kwa maji lita 13 kwenye banda la kuku elfu mbili mtindo wake wa ufugaji ulisaidia kutumia njia ya kupulizia EM kwenye nyumba yao bila kusababisha usumbufu.Tulichanganya mara mbili na kuwa na uhakika kuwa EM ingesambaa pote.
Baada ya zoezi hilo tulitoa maelekezo kuwa zoezi hilo lingeendelea kila siku kwa siku 7 mfululizo mpaka tuishinde harufu ndipo tungeendelea kutumia EM kwa kiwango cha chini kwa kutumia mchanganyiko  wa lita 1 kwenye lita 100 za maji kwa bidhaa ya EMAX Safisha.  Baada ya siku tatu tulifanya ufuatiliaji tayari hali ilikuwa tofauti sana ingawa harufu ilikuwa bado kwisha yote.

	Matokeo: Harufu ilikwisha malalamiko ya majirani yakaisha na mfugaji anaendelea na mradi wake bila kusumbua wengine kuku pia wana hali nzuri, Bi Iloga anatumia pia bidhaa ya Feedpro Mazingira kuondoa harufu kwenye mabanda yake.

	Kwa ufuatiliaji tuliofanya hadi tarehe 16.09.2016 mfugaji anaendelea vizuri sana na majirani wana amani tena .


Annex 3C: UFUGAJI WA KUKU WA KISASA WA NYAMA KWA KUTUMIA MIMEA YENYE NGUVU YA TIBA NA EM (FPE-FERMENTED PLANT EXTRACT) 

Majira: October 2015 to September 2016

	Muhtasari:
Jaribio la I: SalaSala
Jaribio hili nililifanya kwa kushirikiana na mtaalamu wa mifugo kutoka Manispaa ya Kinondoni Bi Everine Mkandara baada ya kujadili kuwa tunaweza kuchukua mimea yenye asili ya tiba kama mwarobaini, vitunguu swaumu, Tangawizi, pilipili na Aloe vera. Hii ilitokana na ujuzi wake kuwa hii mimea mingi kati ya hiyo pia ni dawa za kuku. Mafunzo ya namna ya kutumia dawa za asili yamekuwa yanatolewa kwenye vyuo vya kilimo na ufugaji. Kwa kutumia EM tuliweza kuchachusha mimea hii kwa pamoja na kupata juice yake (EMAX Biopest)) ambayo tungeitumia kufugia kuku wa aina yoyote ila sisi tuliamua kufuga kuku aina ya broiler. 

Tulitumia vipimo vifuatavyo kutengeneza mchanganyiko huu: Majani ya mwarobaini kilo 3, vitunguu swaumu robo kilo,Tangawizi robo kilo,Manjano robo kilo, Pilipili robo kilo, aloe vera robo kilo, maji lita 15 na EMAX Bio Liquid na molasisi nusu lita kila moja. Tulisaga tukahifadhi vyote kwa pamoja kwa muda wa siku saba ili uchachukaji uweze kufanyika. Matumizi yalikuwa ni ml 50 za EMAx Biopest kwa maji lita tano tuliwapa kuku kila siku. Tulichukua vifaranga wa Interchick 100, tulitumia chakula cha interchick aina ya broiler starter na finisher kama utaratibu wa ufugaji unavyopasa, ila hatukutumia chanjo yoyote wala antibiotics wala vitamin zozote tulifanikiwa kuwafuga na kuwala ndani ya wiki tano kwa uzito wa kilo 1.3 kwa wastani. 

Jaribio la Pili

Tuliamua kumwacha kuku mmoja achanganyike na kuku wa kienyeji kwa muda wa kipindi cha miezi minne na aliweza kuishi vizuri na uwezo wake wa kupambana na magonjwa ulikuwa wa juu sana kuliko kuku wengine wa kienyeji. Aliweza kufikia kilo 4.8 wakati akiwa tayari amechinjwa.
Jaribio la Tatu

Pia mchanyiko huu wa tuliouta jina la EMAX Biopest tuliutumia kwa mfugaji ambaye kuku wake wa kienyeji walionyesha kutokupata nafuu pamoja na matibabu ya muda mrefu ya ugonjwa wa coccidiossis alitumia bidhaa hii na kuleta ripoti kuwa kuku wake walipona. 
Jaribio la nne
Mfugajiwa kuku wa mayai kutoka eneo la Kitunda Dar es Salaam alitumia kwa kuku wa mayai (layers) alishangaa kugundua kuwa aliweza kukaa miezi miwili mfululizo bila yeye kutembelea duka la dawa kununua dawa jambo ambalo sio la kawaida.

Jaribio la tano
Mfugaji wa kuku aina ya layers alitumia kwa kuku wake baada ya kutiba ugonjwa ujulikanano kama Coryzer bila mafanikia ndipo alipowapa EMAx Biopest wakapona kabisa.

	Matokeo: Mchanganyiko huu hupunguza gharama, hupunguza pia matumizi ya antibiotics na inafanya nyama ya  kuku kuwa na ladha nzuri sana isiyo na kemikali kabisa.
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	Mawasiliano:
Bi Evelyn 


Annex 3D: EFFECT OF EFFECTIVE MICROORGANISMS COMPOST ON FERTILITY OF CLAY SOIL AND SANDY IN ZANZIBAR ISLAND
ABSTRACT

The fertility of the soil depends on the interactions between the biological, chemical and physical properties of soil. Recent studies revealed that soil fertility has been declining due to the monoculture and overuse of the chemical fertilizer. This study aimed at assessing the effect of the compost inoculated with the effective microorganisms in improving soil fertility.

Four treatments including control, EM-Compost, CEM-Compost and M fertilizer were organized to carry out the study. The control parameters were pH, EC, MO, OM, N, K, P, Ca, Mg, Na, CC and CN ratio to determine both physical and chemical qualities of the soil.

The results obtained indicated that, under CEM-Compost MO, OM, N, K, P, Ca, Mg, Na and CC were increased by 74.06%, 42.65%, 76.25%, 54.54%, 50.49%, 79.36%, 6.48%, 31.60%,   and 19.42% while pH, EC, and CN Ratio were found to be decreased by 13.22%, 38 and 76%.  Also the treatment of  EM-Compost decreases pH, EC, Ca, CN Ratio by 12.09%, 41%, 4.32% and 50% But MO, OM, N, K, P, , Mg, Na and  CC increased  by 77.36%, 38.53%, 68.83%, 41.32%, 80.56%, 20.11%, 18.75% and 67.39% respectively. Furthermore  the treatment of  M fertilizer influence OM, N, K, P, , Mg, to extent of 10.91%, 72.66%, 14.87%, 49.90%,  8.3% respectively. At the same time MO, Ca, Na, CC, and CN Ratio decreased by 0.472%, 10.06%, 8.62%, 33.93% and 77.1% respectively.

Therefore this study concludes that EM-Compost and CEM-Compost play an important role to improve the soil fertility and decrease the use of the chemical fertilizer in Zanzibar Island.

Annex 3E: COD AND TSS REMOVAL IN UASB REACTOR INOCULATED WITH EM IN TREATING DOMESTIC WASTEWATER UNDER TROPICAL CONDITIONS

Abstract 

The effluent from UASB reactor often contains residual COD and TSS necessary to be further reduced through post treatment so as to meet the effluent disposal standards. In this study, Effective Microorganisms (EM) consortium was inoculated in the UASB reactor to ascertain its impact on improving removal efficiency of both COD and TSS.

The laboratory scale UASB reactors with an effective volume of 4 L made of PVC pipe with an internal diameter of 100mm were used. Three experimental set-ups were organized and operated for 60 days to investigate not only performance of the reactor but also the best configuration for EM consortium inoculation. Set-up A comprised of two individual reactors with and without EM (R1 and R2 respectively); Set-up B (R2*) and Set-up C (R3) both comprised of two sequence reactors where EM consortium was injected at the inlet of the second reactor and first reactor respectively.

The findings of the experiment showed a significant contribution of EM consortium to enhance removal efficiency in R2, R2* and R3 reactors compared to conventional UASB reactor (R1) whereby the COD removal were 85±10%, 84±14%, 85±15% and 76±13% respectively. Similarly, TSS removal was 90±9%, 91±9%, 91±9% and 82±13% respectively. However, EM inoculation configuration showed trivial impact as there was no significance difference in performance among all reactors inoculated with EM consortium albeit R3 reactor slightly performed better than others. Similar results were generally obtained for all forms of COD fractions.

This result shows that EM consortium can be applied in the UASB reactor to improve removal efficiency of COD and TSS so as to produce the better effluent quality of the wastewater, which has less pollution load for consequent post treatment. Furthermore, research is needed to study the optimum percentage removal of these pollutants to the extent that the post-treatment might not be necessary.

	Researcher:
	Dr. Mohammed K. Maalim – Director EMTECH Foundation 

	Date of Research:
	2012

	Purpose of the Research:
	PhD Award – University of Dar es Salaam


Annex 3F: NUTRIENTS AND COLIFORMS REDUCTION from domestic wastewater treated IN UASB REACTOR INOCULATED WITH EM 

Abstract
One of the limitations of the UASB reactor is the limited capacity of the removal coliforms and excessive nutrients from its effluent which can jeopardize the biological, chemical and physical environment of the receiving water bodies. This study focused on determining the impact of Effective Microorganisms (EM) consortium to improve reduction of both coliforms and nutrients in the UASB reactor. 

Two laboratory-scale UASB reactors of 4 L effective volume, made of PVC pipe with internal diameter of 100mm were used and operated for 70 days to compare efficiency removal of coliforms and nutrients in UASB inoculated with EM (UASB-EM) and UASB control reactors during treatment of domestic sewage under tropical condition at Hydraulic Retention Time (HRT) of 6 hours. 

The efficiency removals of both Total and Faecal coliforms were significantly higher in UASB-EM which depicted removal of 95±5% and 96±4% compared to 66±14% and 80±13% of the UASB control reactor respectively. Similarly, removal of NH4-N, NO3-N and PO4-P were respectively 62±5%, 70±17% and 65±12% in UASB-EM reactor compared to 49±7%, 55±19% and 55±11% of the UASB-control reactor. EM consortium played a significant role in eliminating both Total and Faecal coliforms likewise abating excessive nutrients thereby improving the effluent quality of the UASB reactor which consequently reduces pollution load to the post-treatment. 

These results affirm that EM consortium in UASB reactor significantly improves efficiency removal of both coliform and nutrients hence producing effluent of better quality than conventional UASB reactor. Thus, by inoculating EM consortium, the UASB reactor becomes more cost-effective, sustainable and robust technology for sewage treatment. Further study is needed for better understanding of the mechanisms of EM consortium in the reduction of nutrient and coliform in UASB reactor. 
	Researcher:
	Dr. Mohammed K. Maalim – Director EMTECH Foundation 

	Date of Research:
	2012

	Purpose of the Research:
	PhD Award – University of Dar es Salaam


Annex 3G: MATUMIZI YA TEKNOLOJIA YA EM KATIKA KUTUNZA MAZINGIRA – UCHAFU WA MAJUMBANI
	Muhtasari:

Pipa la kuweza kuchukua lita 100 za maji lilitengeneza ili kuwa na uwezo wa kubeba taka za nyumbani kwa kuweka chujio ndani yake pia mfuniko. Bomba la kutolea maji liliwekwa chini ya chujio. 
Kwa matumizi ya taka za jikoni – ndoo mbili za kutofautisha uchafu unaooza na ule ambao hauozi zinawekwa. Ndoo ya uchafu unaooza unaotokana na mabaki ya chakula na matunda hukatwakatwa ili kuweza kufanya rahisi kumeng’enywa.
Mabaki ya kwenye ndoo ya mabaki yanayooza yanatiwa kwenye pipa na baada ya hapo bidhaa endelevu ya EM ya EMAx Safisha kwa wastani wa Mls 40 kwa lita moja hunyunyuziwa kwenye hilo pipa kila siku. Pia kila baada ya siku tatu mchanganyiko ulio kwenye pipa huchanganywa na kuwekwa EMAx Safisha au Feedpro Mazingira (Ambayo pia hutumiwa kwenye kuondoa harufu ya mabanda ya Kuku au Ng’ombe). 

.
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	Matokeo: Kwa familia ya watu sita, pipa hili lilitumiwa kuwekea takataka za nyumbani kwa muda wa miezi minne

Hakuna harufu kwenye taka za jikoni na pia mwenye nyumba anaweza kutengeneza mbolea kwa ajili ya maua yake au kutengeneza wadudu kwa ajili ya kuku wa kienyeji au wa mayai. Kutengeneza wadudu pipa linatakia liachwe wazi kuruhusi kuingia kwa hewa ya oksijeni baadhi ya muda hasa mchana. Kutengeneza mbolea pipa linatakiwa liwe limefunikwa muda wote. Wadudu wanaanza kuonekana na wanaweza kuvunwa baada ya wiki moja tu. 

	Hitimisho: Matumizi ya EM kwenye kudhibiti taka za majumbani kwa mfumo huu na kwa kutumia EM inaweza kusaidia kuondoa kabisa tatizo sugu la takataka katika miji yetu, kwani huduma za taka ni nadra kufuatia ufinyu wa ukusanyaji taka. Pia kwa maeneo ya vijijini ni mkombozi kwa sababu chakula cha kuku kinapatikana kirahisi kutumia wadudu wanaotengenezwa.
Kwa Maelezo Zaidi – EM. Video – Tanzania Experience
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Annex 3G: IMPACT OF EM ON BIOGAS PRODUCTION IN UASB REACTOR TREATING DOMESTIC WASTEWATER UNDER TROPICAL CONDITIONS
Abstract

Anaerobic processes in the UASB reactor are concluded by biogas production which has a great potential for energy recovery. This study aimed at investigating the impact of Effective Microorganisms (EM) consortium on biogas production (quantity and quality) when inoculated in the UASB reactor during treatment of domestic wastewater under tropical conditions. 

Two laboratory scale UASB reactors of 4 L effective volume, made of PVC pipe with internal diameter 100mm were used for 30 days to establish comparative study with and without EM consortium. Liquid displacement method was used to measure the quantity produced and gas analyzer was used to measure the content and composition of the biogas.

The average biogas production and yield were higher in UASB-EM reactor than the UASB control reactor. The latter produced methane for only 0.062±0.049 L/day with yield of  0.018±0.012 L/g COD per day while in UASB-EM methane production was 0.135±0.066 L/day with yield of 0.034±0.019 L/g COD per day. Likewise, UASB-EM reactor depicted higher methane content (78±4%) compared to 72±6% of the UASB control. Furthermore, EM consortium improved the quality of biogas by producing relatively H2S and NH3 of 1.05±1.54 mg/L and 80.11±52.73 mg/L compared to over 100 mg/L and over 200 mg/L of the UASB control respectively.

The results indicate that EM consortium not only enhances biogas production but also improves the biogas quality in the UASB reactor during the treatment of domestic wastewater. Further study may be needed to investigate the mechanisms of EM consortium to augment biogas quantity and improve its quality in UASB reactor 

	Researcher:
	Dr. Mohammed K. Maalim – Director EMTECH Foundation 

	Date of Research:
	2012

	Purpose of the Research:
	PhD Award – University of Dar es Salaam


