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1 Introduction

Tasik Kenyir1, or Kenyir Lake, is an artificial lake located in the state
of Terengganu in northeast Malaysia. The lake was created in 1985 by the
damming of the Kenyir River in order to create the Sultan Mahmud Power
Station. Kenyir Lake is the largest man-made lake in South East Asia.

Kenyir Lake borders Kelantan, in the west, Pahang, in the south, and
Terengganu, to the east. This immense lake also serves as another gateway
to Taman Negara and is part of the King George V National Park that is
encompassed within the states of Pahang, Kelantan and Terengganu. The
lake covers 260 km2 and contains some 340 small islands which used to be
hilltops or buttes. There are more than 14 (known) waterfalls with numerous
rapids and rivers throughout the lake region. Because the lake is a reservoir,
the water levels can vary depending upon rainfall, seasonal weather trends
and the month of the year. Water levels in the lake are highest in March and
April after the Monsoon Season.

⇤PhD, Principal Research Fellow at Institute of Biology, Universiti Malaysia Tereng-
ganu (Terengganu, Malaysia) e-mail: joseph.resnick@umt.edu.my

1See: http://en.wikipedia.org/wiki/Kenyir Lake
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2 Preliminary Site investigation

Figure 1: Preliminary Site Coordinates: 05� 00’ 00” N, 102� 47’ 59” E
(Source: Google Earth)

3 Potential Contaminating Activities

1. Deposition of raw sewage directly into open waters from stationary
(huts) mobile platforms (houseboats);

2. Decay of sunken vessels and flotsam in Gawi Cove area;

3. Possible leakage of motor oil directly into lake by watercraft;

4. Debris, plastic bottles, paper, aluminum cans, tires.
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4 Potential Contamination Types

1. Raw Sewage (human waste)

2. Decaying portage/flotsam

3. Leaking motor oil

4. Debris, plastic bottles, paper, aluminum cans, tires

5 Discussion of the Site

The main potential contamination (area) site is located at Pengkalan Gawi
(Fig. 2), Hulu Terengganu 21700 Kuala Berang, Terengganu Darul Iman,
Malaysia. Other potential contamination areas (sites) include permanent
(moored lodgings), movable platforms (houseboats) and make-shift housing
located on the lake (Fig. 3).

Upon arrival and initial observation at the Pengkalan Gawi location, im-
mediately apparent was the presence of assorted flotsam and jetsam strewn
about the ramps and dock areas as shown in Figure 2. This photo was ob-
tained providing an overhead view from the parking area observation deck at
the Pengkalan Gawi arrival center, adjacent to rest rooms and maintenance
storage lockers. Noted, as shown in the Figure 2, is assorted debris strewn
about the beach area 2. No apparent ”sheen”3, indicative of release of free
product, was noted in this area nor at this location.

6 Additional Concerns and Potential Prob-

lem Sites

Additional areas (sites) of possible concern are the numerous permanent-
type, but make- shift, dwellings erected in and around Lake Kenyir as shown
in Figure 4. No on-board inspection was made by this investigator of those
platforms. However, upon interview of a person claiming to be a ”part-time
resident” on Lake Kenyir (houseboats) it was reported that ”no toilets were

2This area could be cleaned very easily, requiring expense of fewer than eight (8)
man-hours.

3The absence of free product (sic., ”sheen”) at this location is a positive indicator that
no immediate remedial action is required at this location and that a detailed P-CAR is
not necessary at this time.
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Figure 2: The Pengkalan Gawi Public Access Facility (Source: Resnick, J.A.)

Figure 3: Flotilla Community (Source: Resnick, J.A.)

used”4 on such platforms and that inhabitants would routinely ”melegakan
diri sendiri” (evacuate) directly into the waters.

It should be noted, again, that this investigator did not undertake an
actual, physical inspection of the facilities and conditions said to exist by an
un-known third party. Therefore, this information can only be relied-upon
as ”Hearsay Evidence”. On-site inspection(s) undertaken by duly authorized
personnel may be necessary in the future should physical test parameters for

4The interviewee reported that, although some houseboats did, in fact, have conven-
tional marine-type toilet facilities, that in the ”make-shift-type” platforms residents had
constructed an ”out-house” type closet in these platforms where human waste was de-
posited directly into the waters underneath the houseboat platform.
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Figure 4: Lake Huts/Platforms (Source: Resnick, J.A.)

water samples become elevated, fall outside normal ranges or fish die-o↵.

7 Observations

The practice of defecating and urinating directly into the waters is a very
dangerous proposition. Such practices lead to increases in bacterial levels
in the lake, overall. Increases in deposition of fecal matter and urine could
lead to detrimental elevations and increases in both the levels of fecal E.coli,
coliform and physical parameters of overall water chemistries.

Continuation of such practices could lead to detrimental deterioration and
alteration of water chemistry throughout the surrounding habitats. Of par-
ticular concern to Stakeholders should be the certain probability that at
times when water temperatures increase (e.g., Summer months) and when
additional bio-stressors (e.g., ”tourists”) or bioloading (occurring during the
tourist season as a result of human encroachment) resultant bacterial levels
will rise in the lake waters. The combination of i.) depositing human waste
directly into this watershed, along with ii.) unusually high (and sustained)
increases in temperature, iii.) decrease in water levels, and iv.) reduction in
the frequency or adequacy of flushing cycles throughout Lake Kenyir, could
result in spontaneous and sporadic outbreaks and occurrence of a variety
of water-borne diseases. If left un- checked, ultimately, this condition could
have a profound e↵ect not only to inhabitants and visitors to the Lake Kenyir
watershed, but also, due to the size of the lake, to visitors at other areas
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Figure 5: The Pengkalan Gawi Public Access Facility (Source: Resnick, J.A.)

throughout the King George V National Park, a↵ecting the populations in
the three states (Pahang, Terengganu and Kelantan) adjoining Tasik Kenyir.

8 Other Sites Observed

A cursory inspection of the Sultan Mahmud Dam was undertaken from
a remote location accessible to visitor tra�c only. No formal inspection of
the dam facilities upstream of the outfall was undertaken at the site. A
water sample was drawn in the tributary outflow accessible via access road
below the dam. During sample collection it was noted that some debris and
flotsam was present in the waters traversing the dam and outfalls. The debris
consisted mainly of plastic bottles, construction debris, aluminum cans and
tree trimmings. The debris had a tendency to agglomerate at the base of the
outfall without restricting water flows downstream. No fish or wildlife of any
other kind was noted.

Where contaminating (Resnick, 20015) activities are suspected or known
to have occurred, or if the site history is incomplete and the Primary Re-
sponsible Party (”PRP”) has not been determined, it may be necessary to
undertake a preliminary sampling and analysis in order to determine the

5Dr. Resnick’s lecture on ”Fundamentals of Preliminary Contamination Assessment
Methods and Protocols”, January, 14, 1990, Florida Department of Environmental Pro-
tection, Tallahassee, FL Proceedings.
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Figure 6: Outfall-spillway at Sultan Mahmud Dam (Source: Resnick, J.A.)

need for a more detailed environmental investigation. Since the major con-
cern and, in the opinion of this investigator, the most likely problematic
areas6 are:

1. the Pengkalan Gawi public access facility (quay and boat docks shown
in Figures 2 and 5;

2. the flotilla community (Figure 3); and

3. the sporadic lake huts/platforms (Figure 4).

It should be noted that minor pollutants, e.g., plastic bottles, assorted
flotsam, automobile tires and aluminum cans, although a health concern and
potential breeding source for mosquitoes, are unsightly and pose potential
hazards to wildlife, are relatively inconsequential in the overall assessment.
These concerns are addressed later in the section entitled, ”Recommenda-
tions”, presented later in this pre-investigation report.

9 Water Sampling of Physical Parameters at

Lake Kenyir

Two water samples were collected by this investigator at two locations at
the Lake Kenyir site on Saturday, September 20, 2014. The two sites selected

6Dr. Resnick’s opinion is that the most likely areas to result in on-going problems at
Lake Kenyir are a direct result of deposition of human waste into the watershed.
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for physical parameter testing were:

1. The Pengkalan Gawi public access facility shown in Figure 2; and

2. Outfall-spillway at Sultan Mahmud Dam shown in Figure 6.

10 Physical Parameter Test Results

The water samples were collected by Dr. Resnick using conventional sterile
collection methods. Samples were held by Dr. Resnick (under refrigeration
at 4�C.) until Sunday, September 21, 2014 at which time these were provided
to Dr. Hon Jung, Kenyir Research Institute, for physical parameter analysis
by Mr. Hani↵ of UMT’s Akuatrop testing laboratory. Results are shown in
the following tables.

Table 1: Current water sample - Analyzed by Hani↵ (Akuatrop)

Parameter Location A Location B

(Gawi) (SM-Dam)

DO (dissolved oxygen) [µg/l] 6.80 6.86
pH 7.17 7.20
Conductivity [mS/m] 26.9 26.6
Turbidity [NFU] 2.2 1.6
TDS (total dissolved solids) [mg/l] 0.173 0.169
P (Phosphorous) [µg/l] < 0.02 0.04

Table 2: In situ sampling data set (April 2014) - Chomo River (for compar-
ison)

Parameter Depth

Surface 1m 2 m

DO (dissolved oxygen) [µg/l] 5.68 5.80 5.28
pH 5.62 5.64 5.77
Conductivity [mS/m] 26 26 26
Temperature [�C] 26.28 26.23 26.02
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11 Interpretation of Data

The above data set and parameters are well within normal physical pa-
rameters for lake waters. As such, indicators pointing to need for further
investigation and/or biological testing and monitoring are absent.

12 Recommendations

1. Initiate informal investigation of stationary and mobile platforms in or-
der to determine compliance with pre-established sanitation guidelines;

2. Undertake cleanup of shoreline facilities and stations at Pengkalan Gawi
arrival center. This is a relatively ”quick-fix” and should be easily
accomplished as part of the contractor’s routine maintenance protocols
and could be done with expense of fewer than eight (8) man-hours;

3. Install portable lavatory stations on all boat docks, at quays, and at
boat landing stations, such as those shown at:
http://www.toitoi.com.my/ or, http://www.eatoilet.com.my/#!for-rent
;

4. Consider requiring persons whom have established living quarters or
have erected huts, lean-to’s or other temporary housing units, to install
sanitary collection appliances, such as chemical toilets
(see: http://tinyurl.com/pgrzgwk);

5. Mandate that operators of concessions, hotels, resorts, boat tour op-
erators, etc., be required to have on-hand and to give access to use of
toilet facilities for both men and women;

6. Licensing agencies, e.g., Department of Health, Department of Fish-
eries, etc., could contract to purchase a number of the stand-alone
toilets and require campers, and other parties remaining on the lake
for more than 24 hours, to ”rent” one of the lightweight, portable units
for use during their stay and use of the Lake Kenyir facilities. The
agency, or vendor, could charge a rental fee to users that would, over
time, o↵set the initial expense of lease-purchase of the toilet appliance,
eventually leading to profitability; and

7. Undertake a ”Pilot Study” (i.e., project) in collaboration with the
Malaysian EHS (see: https://www.e-ehs.doe.gov.my/app/webroot/por-
tal/ ), the Malaysian Ministry of Health ( http://www.moh.gov.my/ ),
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UMT and The Kenyir Research Institute to initiate a program such as
that described in Item 6., above.
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