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ABSTRACT
Aim/Background:Aim/Background: Creeks found in the Philippines are essential to the ecosystem. Like Kalawaig Creek 
in Bukidnon, Philippines, it represents a unique ecosystem with its distinct set of physicochemical 
conditions supporting the continuous growth of flora and fauna. This study aimed to determine 
the physicochemical parameters, specifically Water Temperature, Total Dissolved Solids, Dissolved 
Oxygen (DO), Color, Hydrogen Ion Concentration (pH) and Total Alkalinity. Materials and Methods:Materials and Methods: 
This study utilized a descriptive approach combined with field research techniques to describe the 
physico-chemical parameters in Kalawaig Creek. A 4 L of water samples were collected from the 
up-stream, down-stream and middle stream of Kalawaig Creek to test for the Dissolved Oxygen 
(DO), color, Total Dissolved Solid and Total Alkalinity. At the same time, temperature and pH were 
measured in situ. Results:Results: The physicochemical testing for the physical parameters revealed the 
total average temperature across all locations and trials, which is calculated as 27.51ºC. Moreover, 
the average Total Dissolved Solids in Kalawaig Creek is 317 mg/L. For the chemical parameters, 
the calculated average for dissolved oxygen is 7.9 mg/L and the average apparent color is 15 CU. 
Meanwhile, the total average pH across all trials and locations is 6.67 and the average of the Total 
Alkalinity is 96.9. mg/L Wilcoxon Signed-Ranked Test was employed to determine whether there 
is a significant difference between the set standards of the physicochemical parameters and the 
results of the measured parameters in Kalawaig Creek. The statistical analysis results indicate 
a significant difference between the set standards for physicochemical parameters and the 
observed results in Kalawaig Creek. Conclusion:Conclusion: The analysis of physicochemical parameters in 
Kalawaig Creek indicates a generally healthy ecosystem; however, the study's findings emphasize 
that the physicochemical parameters in Kalawaig Creek do not align perfectly with the established 
standards for these parameters.

Keywords: Keywords: Kalawaig Creek, Water Quality, Color, Dissolved Oxygen, Hydrogen Ion Concentration 
(pH), Total Alkalinity,  Total Dissolved Solids, Water Temperature.

INTRODUCTION
Water is frequently described as the “life force” of  the 
Earth and is an asset crucial for the existence of  all 
living beings. Rivers are dynamic ecosystems that play a 
pivotal role in maintaining ecological balance, providing 

a habitat for diverse species and serving as a vital source 
of  freshwater for human and natural systems. River 
water pollution can harm living beings and make water 
unsuitable for various needs.[1] Creeks found in the 
Philippines, like the Kalawaig Creek, play an important 
role in our country’s ecosystem. The Kalawaig Creek, 
located in Kaamulan Grounds-Folk Arts Malaybalay 
City, Bukidnon, is known for its refreshing and free-
flowing cool waters. It is a minor tributary of  a river. The 
creek’s crystal clear pool, illuminated by natural skylight, 
creates a picturesque and dramatic scene. Surrounding 
the area are lush hardwood trees that not only preserve 
the tranquility but also provide a perfect backdrop.
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The Kalawaig Creek represents a unique ecosystem 
with its distinct physicochemical conditions. The creek 
plays an essential ecological role, supporting several 
aquatic organisms and providing ecosystem services 
such as water regulation, irrigation and tourism. 
However, there is a lack of  knowledge about the creek’s 
physico-chemical parameters. While studies have been 
conducted on the physicochemical parameters of  other 
creeks, rivers and, lakes in Bukidnon, Philippines, there 
is still limited information available on Kalawaig Creek. 
Hence, this study aims to determine the physicochemical 
parameters in Kalawaig Creek.
Thе intricaciеs of  its physicochеmical paramеtеrs, 
еncompassing factors such as tеmpеraturе, pH, 
turbidity, dissolvеd oxygеn and nutriеnt lеvеls, shapе 
thе vеry еssеncе of  its еcosystеm. Creeks have a variety 
of  physicochemical characteristics that can affect their 
quality and suitability for different uses. Thе nееd to 
assеss and understand thе physical-chеmical paramеtеrs 
within this еcosystеm has bеcomе incrеasingly 
еvidеnt in light of  thе growing human impact on thе 
еnvironmеnt. As stated by,[2] ensuring the ideal quality 
and quantity of  water in river systems is essential to 
monitor water quality. Consеquеntly, thе idеntification 
of  thеsе paramеtеrs in Kalawaig Creek havе еmеrgеd as 
a prеssing concеrn for еnvironmеntal consеrvation and 
managеmеnt.
In a study conducted by,[3] the physicochemical 
properties of  water affect aquatic organism abundance, 
species composition and productivity. In addition, his 
research examines physicochemical parameters such as, 
salinity, dissolved oxygen and water temperature that 
affect the diversity and composition of  zooplankton 
in rivers. While,[4] investigated the physicochemical 
characteristics of  the Ialomita River in Romania, finding 
that heavy metals and other pollutants are present in the 
water due to various anthropogenic sources.[5] evaluated 
the physicochemical characteristics of  surface water 
from the Orashi River in Nigeria, finding that while 
most parameters fall within acceptable limits, dissolved 
oxygen turbidity and biochemical oxygen demand were 
not within the recommended range for drinking water. 
Thеsе paramеtеrs influеncе thе aquatic lifе within; 
stееring thе dynamics of  biodivеrsity, growth and 
ovеrall rivеr hеalth. Understanding the physicochemical 
characteristics of  rivers is important for assessing their 
quality and suitability for different uses.
Thus, this study aims to determine the physico-chemical 
parameters in Kalawaig Creek. Identifying the specific 
physical and chemical characteristics of  the water gives 
significance to protecting and managing the creek. Since 

there is a lack of  research on analyzing physico-chemical 
parameters, specifically in Kalawaig Creek, this study 
was conducted. The findings of  this study can provide 
understanding and monitor the health and quality of  
water.  

MATERIALS AND METHODS

Research Design
With field research techniques to comprehensively 
describe the physico-chemical parameters in Kalawaig 
Creek. The study employed a descriptive approach 
to provide a thorough and holistic description of  
the physico-chemical parameters in Kalawaig Creek 
Furthermore, field research techniques were also used to 
collect data directly from the creek’s ecosystem, ensuring 
accuracy and reliability in our observations. This study 
also utilized descriptive statistics to summarize and 
present the collected data. The chosen approach of  
descriptive research combined with field research 
techniques and descriptive statistics offers a robust and 
ethical way to achieve the research objectives. It allows 
the researchers to provide a detailed account of  the 
physicochemical parameters in Kalawaig Creek.

Locale of the Study
This research analyzes specific physico-chemical 
parameters in Bukidnon, Philippines, specifically in 
Kalawaig Creek, Malaybalay City. Kalawaig Creek, 
situated in Barangay 1, Kaamulan Ground in Malaybalay 
City, is central in the local landscape. As the capital of  
Bukidnon, Malaybalay City is a hub of  cultural activities 
and environmental diversity. The researchers traversed 
recreational areas, starting with folk arts and then 
proceeding to the playground before concluding their 
visit to the zoo. The precise location of  Kalawaig Creek 
at the confluence of  these elements makes it an ideal 
subject for in-depth analysis. The samples were tested 
for Dissolved Oxygen (DO), color, Total Dissolved 
Solid and Total Alkalinity at the F.A.S.T Laboratory 
while testing for the temperature and pH was conducted 
in situ.

Establishment of the Study
The Kalawaig Creek is located in the city of  Malaybalay. 
The researchers arranged suitable vehicles to transport 
them to the study site in Kaamulan Grounds-Folk 
Arts, Malaybalay City. This location is surrounded by 
Pine Trees and Golden Trees, is open to the public and 
houses are not located near the creek. The Kalawaig 
Creek is classified as Class A based on the Department 
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of  Environmental and Natural Resources Water Quality 
Guidelines and General Effluent Standards of  2016, 
which is intended for beneficial use as a source of  water 
supply requiring conventional treatment. The upstream 
part of  the creek was located at the back of  the Folk arts 
theatre. The middle stream part of  the creek was located 
near the Kaamulan Park Playground. The downstream 
part was located near the Bukidnon Zoological Park. 
A transect walk was used as a systematic method for 
collecting samples along the creek. Three sampling 
points were identified along the Kalawaig Creek. These 
include an upstream, downstream and middle-stream 
location. These points were chosen strategically to 
capture variations in water quality along the creek’s 
length. The distance from Upstream to the Middle- 
Stream is 350 m and the distance from the Middle- 
Stream to Downstream is 200 m. For Dissolved Oxygen 
(DO), color, Total Dissolved Solids (TDS) and Total 
Alkalinity, the researchers collected water samples from 
the three selected sampling points. Temperature and pH 
measurements were conducted directly at the sampling 
points (in situ).

Preparation and Collection of Water Samples
Before sample collection, meticulous preparations were 
undertaken to maintain data integrity. The Researchers 
followed the protocol provided by F.A.S.T. Laboratories, 
which was based on the Standard Method for examining 
Water and Wastewater, APHA AWWA, 22nd ed 
Philippine National Standard for Drinking Water 
(PNSDW), 2007. Furthermore, for determining the 
physicochemical parameters, the researchers collected 
4L of  water samples from the up-stream, down-stream 
and middle-stream of  Kalawaig Creek to test for the 
Dissolved Oxygen (DO), color, Total Dissolved Solid 
and Total Alkalinity. The water was collected through 
grab sampling taken at the mid-depth of  each stream. 
The water samples were then stored in a polyethylene 
bottle and placed in a cooler chilled at 4ºC. The 4L 
water samples were then sent to F.A.S.T. Laboratories, 
while testing for the temperature and pH was conducted 
in situ. 

pH and Temperature Testing
The testing for water temperature measurement and pH 
were taken in situ using a handheld pH meter (Meter 
pH-100). The researchers gathered three trials at each 
site (upstream, midstream and downstream). In testing, 
the researcher used standard buffer solutions with 
known pH values of  4.00 at 25ºC, 6.86 at 25ºC and 
9.18 at 25ºC. The researchers cleaned the pH electrode 
with distilled water to ensure accurate measurements 

and avoid contamination between trials. Additionally, 
the study emphasizes the significance of  pH levels in 
evaluating the suitability of  water for various purposes, 
as indicated by.[6] pH levels are crucial indicators that 
help determine whether water is suitable for different 
applications.

Data Gathering Procedure
Permissions were secured for the study through 
requests to the school administration and the 
Department of  Environment and Natural Resources. 
Parental consent was also obtained, clarifying the 
school’s non-liability. Water samples were collected at 
5 a.m. from Kalawaig Creek in Kaamulan Grounds, 
Malaybalay City and transported to the F.A.S.T Labs 
(First Analytical Services and Technical Cooperative 
Laboratory). The samples underwent comprehensive 
testing using specialized equipment. The following 
methods used are 2120 B. Visual Comparison for 
Apparent Color, 4500-0 C. Azide Modification for 
Dissolved Oxygen, 2540 C. Gravimetry for Total 
Dissolved Solids and 2320 B. Titrimetry for Total 
Alkalinity as CaCO3. Thorough data analysis was 
conducted to derive meaningful results.

Apparent color-2120 B. Visual Comparison
Visual comparison is a core perceptual task in data 
visualizations.[7] Color in water can be caused by 
natural metallic ions, peat materials, plankton, weeds 
and industrial waste. Visual comparison indicates 
differences. The visual comparison method is applicable 
to almost all potable water samples. Pollution from 
certain industrial wastes can result in unusual colors that 
cannot be matched.[8] According to,[9] visual comparison 
involves determining apparent color by observing a 
sample in a bottle and representing only the initial 
information. Moreover, according to,[10] The formula 
for apparent color is Ax50/B. Where A=the estimated 
color of  a diluted sample and B=the mL sample used 
for dilution.

Dissolved Oxygen (DO)-4500-O C. Azide 
Modification
The method to be used for the Dissolved Oxygen in 
this study is 4500-oC. Azide Modification. According 
to,[11] titration with a color indicator is the major 
instrumentation needed in performing this analysis 
with the specified method. Moreover, the sample is 
supplemented with manganous sulfate for the testing of  
4500-O C. Azide Modification. The potassium iodide 
and sodium azide are combined to create a fundamental 
combination. To acidify the formed precipitate, sulfuric 
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acid is used. Iodine is liberated by using a starch indicator 
and titrated with phenylarsine oxide.

Total Dissolved Solids-2540 C. Gravimetry
TDS, or Total Dissolved Solids, quantifies the quantity 
of  organic and inorganic substances that was filtered 
out from a given volume per unit of  the water that has 
been evaporated.[12] The 2540 C method in gravimetry 
is a standard test procedure for determining Total 
Dissolved Solids (TDS) in water samples. In this 
method, known volume of  water is evaporated to 
dryness and the residue is then weighed to determine 
the TDS. Calculate TDS concentration using the 
formula: TDS (mg/L)=(Weight of  Residue/Sample 
Volume)*1,000. The gravimetric analysis involves the 
quantification of  a substance by measuring its mass. 
In TDS testing, this method helps determine the 
concentration of  dissolved solids in water through 
the residual mass left after evaporation. This method 
is gravimetric because it relies on the measurement of  
mass. It provides accurate results but may take more 
time compared to other methods. Careful control of  the 
evaporation and drying conditions is crucial to ensure 
accurate measurements. Additionally, the method may 
not capture volatile or organic components that could 
be lost during the evaporation process. According to,[13] 
TDS concentrations greater than 1200 mg/L are not 
suitable for drinking. Water bodies can be categorized 
as brackish or saline based on the amount of  TDS 
present.

Total Alkalinity-2320 B. Titrimetry
One of  the few measurable quantities that can be used 
to determine the concentrations of  carbonate system 
species is total alkalinity.[14] This titration method is an 
analytical technique utilized to accurately measure the 
volume of  a solution with a known concentration needed 
to react with the substance under analysis, as well as to 
determine the volume of  the substance being analyzed. 
The solution with the accurately known concentration, 
known as the titrant, interacts with the substance being 
analyzed, referred to as the titrand. For this method, 
Alkalinity is commonly assessed using a digital titrator 
and sulfuric acid. In this process, a water sample was 
added with until the three main forms of  alkalinity 
(bicarbonate, carbonate and hydroxide) are converted 
into carbonic acid. At a pH of  10, any hydroxide present 
reacts to form water. As the pH drops to 8.3, carbonate 
transitions into bicarbonate. At a pH of  4.5, both 
carbonate and bicarbonate are completely converted 
into carbonic acid. Below this pH, the water cannot 

effectively neutralize the sulfuric acid, resulting in a direct 
correlation between the amount of  sulfuric acid added 
and the alteration in the sample’s pH. As per the APHA-
AWWA-WPCF guidelines, the formula for calculating 
alkalinity is as follows: The formula to calculate alkalinity 
(in mg CaCO3/L) is given by Alkalinity=AxNx50,000/
mL sample, where A represents the volume (in mL) of  
the standard acid titrant and N denotes the normality of  
the standard acid.

Statistical Analysis
The test data was carefully recorded in tables, 
analyzed and interpreted based on statistical results. 
In this study, inferential statistics were used by the 
researchers. The researchers employed the Wilcoxon 
Signed-Ranked Test in order to determine if  there is 
a significant difference between the set standards of  
the physicochemical parameters and the results of  the 
measured parameters in Kalawaig Creek. Furthermore, 
the Wilcoxon signed-rank test is a statistical method 
that evaluates two sets of  scores originating from 
the identical population without relying on specific 
distribution assumptions.[15] It evaluates whether there 
exists a disparity in the mean ranks between two related 
samples, matched samples, or repeated measurements 
taken from a single sample.[16] According to,[17] To 
analyze significant differences using the Wilcoxon 
Signed-Ranked Test, first, determine the disparities 
between pairs of  values. Next, arrange these differences 
in order of  their absolute magnitudes, from smallest 
to largest. Subsequently, compute the test statistic 
W, which equals the smaller sum of  positive ranks 
(W+) and the sum of  negative ranks (W-), taking 
into account the signs “+” or “–” associated with 
the observed differences. Under the null hypothesis, 
an equal number of  positive and negative ranks are 
expected, while under the research hypothesis, higher 
positive ranks are anticipated. Therefore, the Wilcoxon 
signed-ranked test was utilized to assess the statistically 
significant differences between the predefined 
standards of  physicochemical parameters and the 
observed outcomes of  the measured parameters.

Ethical Considerations
All data was professionally documented and 
tabulated by the researchers. Data, results, 
methodologies and procedures were collected and 
implemented as is. This is done to guarantee that 
the study’s outcomes are as precise as feasible. Safety 
measures were implemented to prevent diseases or 
injury to the researchers.
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RESULTS
Physical Parameters

Table 1: Temperature Result.
Parameter Unit Results 

Water 
Tempera

ture

ºC  Trial 1 Trial 2 Trial 3 Average

Up
stream

28ºC 27.7ºC 27.3ºC 27.67ºC

Middle
stream

27.5ºC 28ºC 28ºC 28ºC

Down
Stream

26.6ºC 27ºC 27ºC 26.87ºC

Total Average:  27.51ºC 

Table 1 presents temperature results for water 
samples collected from the different stream locations 
of  Kalawaig Creek (Upstream, Middle-stream and 
Downstream) in three separate trials. The average 
temperature for each trial and the overall average 
temperature across all trials are shown in the table. 
Up-stream exhibited an average temperature of  
27.67ºC, Middle-stream had an average of  28.0ºC 
and Down-Stream showed an average temperature 
of  26.87ºC. The total average temperature across all 
locations and trials is calculated as 27.51ºC.

Table 2: Total Dissolved Solids (TDS) Results.

 Parameter Unit Up-
stream

Middle-
stream

Down-
stream

Total 
Dissolved 

Solids (TDS)

mg/L 132 142 128 

Average: 317 mg/L

Table 2 shows the result of  the Total Dissolved Solids in 
mg/L. In the Upper stream, it resulted in 132 mg/L; in 
the Middle Stream, it resulted in 142 mg/L; downstream, 
it resulted in 128 mg/L. The average of  the Total 
Dissolved Solids in Kalawaig Creek is 317 mg/L. 

Chemical Parameters

Table 3: Dissolved Oxygen (DO) Results.
 Parameter Unit Up-

stream
Middle-
stream

Down-
stream

Dissolve Oxygen (DO) mg/L 7.8 7.9 8.1

Average: 7.9 mg/L

Table 3 shows the Dissolved Oxygen (DO) result in 
mg/L. In the upstream segment, it resulted in 7.8 mg/L. 
Within the midstream section, it resulted in 7.9 mg/L; 
in the downstream segment, it resulted in 8.1 mg/L. 
Consequently, the calculated average for dissolved 
oxygen is 7.9 mg/L.

Table 4: Apparent Color Results.

Parameter Unit Up-
stream

Middle-
stream

Down-
stream

Apparent Color CU 15 15 15

Average: 15 CU

Table 4 presents the results of  an apparent color 
assessment for water samples collected from three 
distinct stream locations: Up-stream, Middle-stream and 
Down-Stream. The unit of  measurement for apparent 
color is expressed in Color Units (CU). Up-stream 
recorded an apparent color value of  15 CU, Middle-
stream exhibited an apparent color value of  15 CU and 
Down-Stream also showed an apparent color value of  
15 CU. The table concludes with the average of  15 CU 
apparent colors across all locations.

Table 5: pH Results.

Parameter Results

pH

Trial 1 
@ pH 
4.00

Trial 2 
@ pH 
6.86

Trial 3 
@ pH 
9.18

Average

Up
stream

4.00 6.86 9.16 6.67

Middle
stream

4.00 6.85 9.16 6.67

Down
Stream

4.00 6.86 9.16 6.68

Total Average:  6.67

Table 5 summarizes pH results for three trials conducted 
at different locations (Upstream, Middle-stream and 
Downstream). The trials were conducted with pH values 
of  4.00, 6.86 and 9.18, respectively. The average pH for 
each trial and the overall average pH across all trials 
are shown in the table. Upstream and Middle Stream 
both exhibited an average pH of  6.67 and Downstream 
showed an average pH of  26.87. The total average pH 
across all trials and locations is 6.67.

Table 6: Total Alkalinity Results.

Parameter Unit Up-
stream

Middle-
stream

Down-
stream

Total Alkalinity mg/L 96.1 97.3 97.3

Average: 96.9 mg/L

Table 6 shows the result of  the Total Alkalinity in mg/L. 
In the Upper stream, it resulted in 96.1 mg/L, while 
in the Middle Stream and downstream, both resulted in 
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97.3 mg/L. The average of  the Total Alkalinity is 96.9 
mg/L.

Wilcoxon Signed Rank Test

Table 7: Wilcoxon Signed-Rank Test Results.

Parameter Standard Results Difference
Absolute 
Difference Rank Sign

pH 7 6.67 0.33 0.33 1 +

Temperature 28ºC 27.51ºC 0.49 0.49 2 +

DO 5 mg/L 7.9 mg/L 2.9 2.9 3 

Color 10 CU 15 CU 5 5 4 

TDS 1000 mg/L 317 mg/L 683 683 6 +

Total Alkalinity 110 mg/L 96.9 mg/L 13.1 13.1 5 +

W+ = 14     W = 7     T = 7

Table 7 displays the results of  the Wilcoxon signed-rank 
test, which was performed to determine if  a notable 
distinction exists between the prescribed standards 
for water quality parameters and the findings obtained 
from water samples collected from Kalawaig Creek. The 
Wilcoxon signed-rank test involves several key steps. 
First, the differences between standard and observed 
values were calculated for each parameter. Then, the 
absolute differences were ranked and the sum of  positive 
and negative ranks (W+ and W-) was determined. The 
sum of  positive ranks (W+) is 14 and the sum of  negative 
ranks (W-) is 6. Hence, the test statistic is T=min {W+, 
W-}=min {14,7}=7. The test statistic is 7. 

DISCUSSION
Physical Parameters
Temperature

According to,[18] Temperature is an important factor 
in understanding water quality because it has a direct 
impact on pH and dissolved oxygen. Water temperature 
can affect organisms’ metabolic and biological activities 
and higher temperatures increase metabolic activities, 
requiring more oxygen for breathing. Table 1 show that 
the average temperature of  Kalawaig Creek is 27.51ºC, 
with a range of  26-28ºC. The temperature is still in the 
normal range based on DENR- DAO 2016-08. Normal 
temperatures in rivers or creeks can indicate a stable and 
healthy ecosystem, suggesting resistance to long-term 
air temperature change.[19] However, it is important to 
account that river water temperature can be affected by 
various factors, such as climate change and anthropogenic 
heat emissions.[20] Even when meteorological variability 
is taken into account, lower river flows are associated 
with warmer river water.[21] Urban rivers thermal cooling 
can also restore river water quality and habitats.[22] The 

results of  this study are different from the study of,[23] 
which observed that stream temperatures in the Loire 
River basin in France have been increasing faster than air 
temperatures, potentially impacting the temperature of  
creeks in the region.[24] Also noted that the temperature 
of  streams inhabited by the San Pedro Martir trout in 
Baja California varies significantly, with some sites being 
more vulnerable to global warming. 

Total Dissolved Solids (TDS)
TDS represents the collective concentration of  both 
organic and inorganic materials dissolved within a 
specified volume of  water. These constituents span 
minerals, salts, metals and ions. TDS essentially 
encompasses all dissolved substances in water, excluding 
H2O molecules. Water serves as a solvent, assimilating 
soluble substances encountered, thereby contributing to 
the total dissolved solids content.[25] The table shows that 
the average TDS concentration in Kalawaig Creek is 317 
mg/L. Referring to the DAO 34-08 and DAO 2016-08, 
the concentration levels remained below the 1000 mg/L 
limitation, indicating that the water quality in Kalawaig 
Creek is still in good condition. The results of  this study 
are similar to the findings of,[26] which examined the 
Water Qualityof  Creeks within the Economic Mining 
Zone in Sta. Cruz, Rosario, Agusan Del Sur, Philippines. 
Their data revealed average concentration ranges 
spanning from 90 to 230. According to DAO 34-08 and 
DAO 2016-08, these concentrations remained below the 
1000 mg/L threshold, indicating that the water quality 
remained within acceptable parameters.

Chemical Parameters
Dissolved Oxygen (DO)

DO is a key measure of  river metabolic activity and plays 
a vital role in assessing water quality. It provides valuable 
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information about the biological and biochemical 
processes occurring in aquatic environments.[27] The 
normal dissolved Oxygen (DO) amounts range between 
6.5 mg/L to 9.5 mg/L.[28] The average of  Dissolved 
Oxygen (DO) is 7.9, which means a DO level of  7-8 
mg/L is a positive indicator of  the health of  a creek.
The results differ from the findings studied by,[29] 
where the observed Dissolved Oxygen levels were low. 
The reduced dissolved oxygen levels can be attributed 
to heightened organic pollution, thereby initiating 
biodegradation facilitated by biotic microorganisms 
within the creek environment. By the findings of,[30] 
the decrease in dissolved levels is posited to instigate 
a cascading sequence of  detrimental impacts on 
ecosystems, thereby culminating in harmful effects.
Apparent Color
The apparent color assessment reveals uniformity 
in water color across all three stream locations. Each 
site, including Up-stream, Middle-stream and Down-
Stream, recorded an apparent color value of  15 CU. 
This consistency suggests a lack of  significant variation 
in the visual perception of  water color among the 
sampled locations. Furthermore, given that the standard 
for apparent color is set at 10 CU, the apparent color 
results from the water samples exceed the established 
standard. This indicates a potential deviation from the 
recommended color level for water quality. Using the 
2120 B. visual comparison method, it was determined 
that the specific color associated with 15 CU is mostly 
clear with a slight light- yellow undertone. 
A factor to consider as to why Kalawaig Creek has a high 
apparent color is that it runs through the Malaybalay City 
Provincial Zoological Park. Furthermore, the apparent 
color of  creeks can be influenced by a variety of  factors. 
Changes in land use, particularly afforestation, can 
result in an elevation in surface water browning. This 
is often attributed to higher levels of  dissolved organic 
carbon and iron concentrations.[31] Suspended solids, 
such as organic particles and planktonic organisms, can 
also contribute to turbidity and apparent color in water 
bodies, affecting light penetration and photosynthesis 
rates.[32] Additionally, the presence of  specific particles, 
such as suspended aluminosilicate particles, can cause 
light scattering and a change in water color.[33] These 
factors, along with others such as precipitation and 
temperature, can collectively contribute to the high 
apparent color observed in creeks.
The ootf  this study are similar to the study of,[34] where 
the results of  the study indicate that the color parameter 
exceeded the set limits for a significant number of  days, 
particularly in the Pelotas Stream and showed a positive 

and significant correlation with rainfall, suggesting a 
potential association with agricultural activities in the 
basin area. 

pH
The pH of  creeks can be influenced by various factors, 
including temperature, electrolytic conductivity and the 
presence of  ablation waters and sedimentation traps.
[35] pH measures the acidity or alkalinity of  a substance 
based on the concentration of  hydrogen ions present. 
It is quantified on a scale from 1 to 14, where a pH 
of  1 indicates strong acidity, 7 represents neutrality 
and 14 indicates high alkalinity.[36] According to the 
DAO 2016-08 normal range for pH is 6.8-8.5. The 
table shows that the average pH of  Kalawaig Creek is 
6.67, which is still within the range. This indicates the 
pH in Kalwaig is still within the normal range. When 
creeks have normal pH levels, it can indicate a relatively 
stable and healthy aquatic environment.[35]The results of  
this study align with,[35] which found that most creeks 
in their study had slightly acidic to alkaline pH levels, 
suggesting a balanced ecosystem. However, this study 
differs from,[37] which noted that high pH and turbidity 
in Chanomi Creek, Nigeria, could indicate pollution and 
sediment resuspension. 
Total Alkalinity
Alkalinity is the capacity of  water to counteract or 
neutralize acids. It outlines the effectiveness of  a buffer 
solution made up of  weak acids and their associated 
conjugate bases. Alkalinity measures the solution’s 
capability to neutralize acids.[38] According to,[39] the 
permissible range of  total alkalinity is 20-200 mg/L. The 
average of  the Total Alkalinity is 96.9 which mean that 
it is within the standard. Therefore, the average value of  
Total Alkalinity indicates that the water from Kawalaig 
Creek has the capacity to neutralize acids and maintain 
a stable pH which can have potential positive effects on 
aquatic life and organisms may be able to thrive. 
This study aligns with a study conducted by,[40] the 
Pagbanganan River’s water alkalinity values were within 
the permissible limit of  20 mg/L-200 mg/L. The 
comparatively high total alkalinity results indicate that 
the river has an excellent buffering capacity, which 
enables the living creatures to survive and develop. 
The results of  the study indicate that the water has a 
greater to resist changes in pH that lead to acidity or 
neutralize acids, maintaining a fairly stable pH. The 
elevated water alkalinity could be due to extensive sand 
and gravel quarrying activities, which have increased 
the presence of  certain dissolved solids sourced from 
inorganic origins such as rocks containing calcium 
carbonate and other minerals. However, the result from 
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the study of,[41] reveals that the Egana River Antique 
Philippines identifies a level of  alkalinity that is less than 
the standard, which can impact water quality. As stated 
by[42] lower total alkalinity indicates that the river has a 
lower capacity to neutralize acids and maintain a stable 
pH therefore, it can have a negative effect on aquatic life 
and the water cycle.[43]

Wilcoxon Signed-Rank Test
The critical value from the Wilcoxon signed-rank table 
is employed to assess the significance of  the results. In 
the conducted two-tailed test with a significance level 
of  0.05, the critical value is 1. The null hypothesis of  
the Wilcoxon signed-rank test states that there is no 
significant difference between the paired observations, 
while the alternative hypothesis suggests there is a 
significant difference. Comparing the test statistic 
and the critical value, since 7 is greater than 1, we 
reject the null hypothesis at the 0.05 significance level.
The Wilcoxon Signed-Rank Test results indicate a 
significant difference between the set standards of  
the physicochemical parameters and the results of  the 
measured parameters in Kalawaig Creek. The results 
show that the results of  physicochemical parameters 
in Kalawaig Creek are not perfectly aligned with the 
set standards for the said parameters. However, it 
is important to note that while the Wilcoxon signed-
rank test indicates that there is a significant difference, 
it doesn’t provide information about the direction of  
the difference. It only indicates that the two groups are 
not identical, but it doesn’t specify whether one group 
tends to be consistently larger or smaller than the other.
[44] Although there is a significant difference between 
the physicochemical parameter results in Kalwaig Creek 
and the set standards for the tested parameters, it does 
not determine the creek’s health.
The results of  this study align with,[45] which used the 
test to compare pre and post-monsoon groundwater 
samples, finding a significant difference in water 
pollution index values. Similarly,[46] applied the test to 
assess the suitability of  Bharalu River water for irrigation, 
with the results indicating a significant difference in 
water quality.[47] The test was also utilized to assess the 
seasonal and spatial fluctuations in water quality within 
the Lower Danube, pinpointing noteworthy distinctions 
in water quality classifications. Lastly a study by[48] also 
employed the Wilcoxon Signed-Rank Test to categorize 
a dataset of  water quality across various locations in 
India, revealing significant differences in water quality 
among the different regions.

CONCLUSION
Based on the comprehensive analysis of  physicochemical 
parameters in Kalawaig Creek, the study concludes 
the following, For the physical parameters, the study 
found that the average temperature of  Kalawaig 
Creek is 27.51ºC, within the normal range according 
to environmental standards. This temperature 
range indicates a stable and healthy ecosystem. The 
investigation also analyzed Total Dissolved Solids 
(TDS) with an average concentration of  317 mg/L, well 
below the 1000 mg/L limitation. This reinforces the 
conclusion that the water quality in Kalawaig Creek is 
within acceptable limits.
For the chemical parameters, the study found favorable 
Dissolved Oxygen (DO) levels, with an average of  7.9 
mg/L, contributing positively to the creek’s health. 
However, the apparent color of  the water exceeded the 
recommended standard of  10 CU, possibly influenced 
by factors such as land-use changes and the water’s 
proximity to the Malaybalay City Provincial Zoological 
Park. pH levels were within the normal range, averaging 
6.67, indicating a stable aquatic environment. Total 
Alkalinity, with an average of  96.9 mg/L, was within 
the recommended range, suggesting that the creek can 
neutralize acids and maintain a stable pH.
The Wilcoxon Signed-Rank Test showed a significant 
difference between the observed physicochemical 
parameters in Kalawaig Creek and the established 
standards. While the test does not indicate the direction 
of  the difference, it highlights that the creek’s water 
quality parameters do not perfectly align with the set 
standards. However, based on the individual comparison 
and the calculated differences between each parameter, 
aside from the apparent color, the parameters in 
Kalawaig Creek are still within the set standards and 
the test results have positive implications regarding the 
overall health of  the creek.
Overall, the analysis of  physicochemical parameters in 
Kalawaig Creek indicates a generally healthy ecosystem. 
The average temperature, Total Dissolved Solids (TDS) 
and Dissolved Oxygen (DO) align with environmental 
standards. Although apparent color exceeded 
recommended levels, other chemical parameters like 
pH and Total Alkalinity remained within acceptable 
limits. The Wilcoxon Signed-Rank Test highlighted a 
significant difference between observed parameters 
and standards, primarily influenced by apparent color. 
However, individual parameter comparisons suggest 
that, excluding apparent color, the creek’s parameters 
generally meet set standards, implying a positive 
outlook for its overall health. Ongoing monitoring and 
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collaborative conservation efforts are recommended for 
sustainable management.

RECOMMENDATIONS
Based on the study’s findings about Kalawaig 
Creek’s physicochemical parameters, the following 
recommendations were drawn to guide further research 
and conservation efforts to sustain the creek’s health 
and ecological balance. To better understand Kalawaig 
Creek’s dynamics, we recommend conducting a 
comprehensive longitudinal study that monitors the 
creek’s physicochemical parameters over an extended 
period. This study will help identify seasonal variations, 
trends and potential long-term changes in water quality. 
Moreover, it is also recommended to determine the 
sources contributing to the apparent coloration of  
Kalawaig Creek, knowing the origin of  the coloration, 
whether it is due to natural processes, land-use changes, 
or human activities, will help inform strategies to 
enhance water quality. Another possible continuation 
for this study is to evaluate the ecological impact of  the 
observed physicochemical parameters in Kalawaig Creek 
by comprehensively assessing the aquatic flora and fauna. 
This assessment will consider biodiversity, reproductive 
patterns and overall ecosystem health to provide a 
thorough understanding of  the ecological implications 
of  water quality. Future researchers can also broaden the 
study to encompass sediment analysis, which can reveal 
the presence of  suspended solids and other pollutants, 
providing valuable information on potential sources of  
water quality issues. By incorporating sediment analysis, 
gain a more comprehensive understanding of  the creek’s 
ecosystem dynamics. 
Lastly, incorporating microbial analysis into the 
research to assess microbial diversity and the presence 
of  potential pathogens in Kalawaig Creek may also 
further the knowledge about the creek. This water 
quality aspect is crucial for human and ecological health 
and the analysis can offer valuable insights. Through 
these recommendations, future researchers may better 
understand the creek’s water quality and ecosystem 
health. Overall, ongoing research and implementation 
of  these recommendations are crucial for maintaining 
the long-term health and resilience of  Kalawaig Creek, 
ensuring its well-being for future generations.
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SUMMARY
For physical parameters, the temperature in Kalawaig 
Creek, which was recorded at 27.51ºC across all 
locations and trials falls within the range specified by 
DENR DAO 2016 08. This indicates that the ecosystem 
in Kalawaig Creek is resilient and able to maintain 
stability despite influences like climate change and 
human-induced heat emissions. Additionally, Kalawaig 
Creek maintains a concentration of  Total Dissolved 
Solids (TDS) at 317 mg/L, which is below the limit of  
1000 mg/L stated in DAO 34 08 and DAO 2016 08. 
Moving on to the chemical parameters we observe that 
the level of  Dissolved Oxygen (DO) in Kalawaig Creek 
measures 7.9 mg/L falling within the range of  6.5 9.5 
mg/L. This indicates a positive health indicator for the 
creek’s ecosystem despite studies suggesting DO levels 
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may be associated with organic pollution. Furthermore, 
our assessment of  color consistently reveals a value of  
15 CU across all locations surpassing the limit of  10 
CU. It’s worth considering that this heightened apparent 
color could be influenced by factors such as changes 
in land use or suspended solids present, in the water 
potentially affecting its quality. Moreover, it’s important 
to note that Kalawaig Creek demonstrates a pH level 
of  6.67 which falls within the range specified by DAO 
2016 08 (6.5-8.5). The pH level being, within the range 
suggests that the aquatic environment is stable. The 
recorded average Total Alkalinity is 96.9 mg/L, which 
falls below the recommended range of  100-250 mg/L. 
Total alkalinity signifies a reduced ability to neutralize 
acids, which could potentially affect life and overall water 
quality. Lastly, the statistical analysis using the Wilcoxon 
Signed-Rank Test reveals a significant difference between 
predetermined standards and measured parameters in 
Kalawaig Creek. While indicating a notable difference, 
does not specify the direction or offer insights into the 
overall health status of  the creek.
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